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First-Class Single-Piece Letters

1.
Explanatory Variables used in First-Class Single-Piece Letters Equation

The First-Class single-piece letters demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Employment

The relationship between First-Class single-piece letters and the general economy is modeled through the inclusion of Private Employment (EMPLOY) as an explanatory variable in the First-Class single-piece letters equation.  Private employment is lagged one quarter in the First-Class single-piece letters equation.

In addition to Employment (lagged one quarter) being directly entered into the First-Class single-piece letters equation, Employment is also interacted with a linear time trend in the single-piece letters equation.  This variable, Employment*Trend (EMPL_T), is included based on evidence that the elasticity of single-piece letters with respect to employment has been declining over time.

The theoretical rationale for including total employment as a macro-economic variable is that in many cases, mail volume is not affected by the dollar value of economic transactions, so much as by the number of such transactions.  For example, the number of credit card bills one receives does not necessarily go up as the total amount charged per card goes up.  While variables like GDP or retail sales may be good measures of the total dollar amount of economic activity (e.g., the total amount charged per credit card), employment appears to be a better measure of the number of business transactions (e.g., number of credit card bills received).  Employment was chosen as the macro-economic variable to be included in the First-Class single-piece letters equation on the basis of a comparison of econometric results including several candidate macro-economic variables, including retail sales, consumption, and GDP.

(2) Electronic Diversion Measure: Consumption Expenditures, Internet Service Providers
The most critical factor affecting First-Class single-piece letters volume over at least the past ten years has been the loss of this volume by the Postal Service to electronic alternatives.  The diversion of First-Class single-piece letters to the Internet and other electronic alternatives is modeled through the inclusion of consumption expenditures on Internet Service Providers (ISP Consumption).


ISP Consumption data are compiled by the Bureau of Economic Analysis (BEA) and are a component of the National Income and Product Accounts (NIPA).  Although these data are unpublished (by the BEA), they are reported by Global Insight, from whom we obtain them.  The BEA provides data for nominal ISP consumption expenditures as well as an implicit ISP price index.  Dividing the former of these by the latter yields a measure of the volume of ISP usage by consumers.  Roughly speaking, this will represent an estimate of the number of Internet users over time (although the units will be meaningless in this context).  As such, it will primarily capture only the breadth of Internet use.

Mail volume is affected not only by the breadth of Internet use, however, but also by the depth of Internet usage.  As the depth of Internet use increases for a particular person, the number of activities for which the Internet can substitute for mail may increase, thereby increasing the overall level of substitution of the Internet for mail volume, even in the absence of an increase in the number of Internet users.
The increasing depth of Internet usage is modeled econometrically by interacting ISP Consumption with a full-sample linear time trend and a second time trend starting in 2002Q4.

Because the value of ISP Consumption takes on a value equal to zero over some portion of their relevant history, it is not possible to take the natural logarithm of ISP Consumption.  Hence, ISP Consumption cannot be entered as a constant-elasticity variable in a traditional log-log regression.  Instead, ISP consumption is entered into the First-Class single-piece letters equation non-linearly, so that

Ln(Volume) = a + (b0+b1•Trend+b2•T2002Q4)•(ISP Consumption)λ + ...

The value of λ is estimated econometrically simultaneous with the other econometric parameters using nonlinear least squares.
A value of λ equal to one would be equivalent to entering ISP Consumption directly in the demand equation, and would mean that a given increase in the level of ISP Consumption would lead to the same percentage decrease in mail volume.  As the value of λ approaches zero, this equation approaches the equivalent of entering the natural logarithm of ISP Consumption in the demand equation, and would mean that a given percentage increase in the level of ISP Consumption would lead to the same percentage decrease in mail volume.  The econometric estimate of λ in the First-Class single-piece letters equation is equal to 0.134 (t-statistic of 2.825).



(3)
Postal Prices

The First-Class single-piece letters equation includes two Postal prices: the price of First-Class single-piece letters (PX01SP) and the average First-Class worksharing discount (D1_3WS).

(4)
Interventions


Two Interventions, which affected First-Class single-piece letters volumes, are explicitly modeled in the First-Class single-piece letters equation.


(a)
MC95-1

A non-linear Intervention starting in 1996Q4 is included in the First-Class single-piece letters equation.  This Intervention takes the following form:
Ln(Vol)t = a + … +ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + …
where Pt is a pulse function so that Pt = 1 if t=1996Q4 and 0 otherwise.  This variable has an initial value in 1996Q4 of ω0, which decays toward a long-run value of zero.


(b)
9/11 and Bioterrorism

A second Intervention is modeled to reflect the impact of 9/11 and the Anthrax attack which followed it in October of 2001 (2002Q1).  In this case, two simple dummy variables are included in the First-Class single-piece letters equation: one equal to one in 2002Q1, zero otherwise (D2002Q1); another equal to one in 2002Q2, zero otherwise (D2002Q1(-1)).

(5)
Other Variables


There are two other sets of variables in the First-Class single-piece letters equation.


(a)
Dummy for PIHOP Issue in 2006Q1-2


A dummy variable named R2006PHOP is equal to -1 in 2006Q1 and +1 in 2006Q2.  The purpose of this variable is to correct an apparent problem with the Postal Service’s measure of Postage in the Hands of the Public (PHOP) just before and after the implementation of R2005-1 rates in January, 2006.


(b)
Seasonal Variables

Finally, the First-Class single-piece letters equation includes a set of seasonal variables.

2.
Econometric Demand Equation: First-Class Single-Piece Letters

Full econometric output for the First-Class single-piece letters demand equation is presented below.
Mail Category:                                  Single-Piece First-Class Letters          

                    Estimate Everything Simultaneous with Nonlinear Least Squares         

Sample Period:                                                  1983:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                     0.063846       0.123236       0.518077             

EMPLOY(-1)                   0.614281       0.178035       3.450335             

EMPL_T(-1)                  -0.001141       0.000919      -1.241440             

D2002Q1                     -0.034741       0.019633      -1.769484             

D2002Q1(-1)                 -0.007906       0.019635      -0.402663             

R2006PHOP                   -0.038046       0.013829      -2.751252             

D1_3WS                      -0.051167       0.050598      -1.011248             

CS_ISP                       0.647279       0.068759       9.413799             

CS_ISP*TREND                -0.009266       0.000467     -19.823930             

CS_ISP*T02Q4                -0.006647       0.000986      -6.742352             

PX01SP                      -0.127816       0.061319      -2.084454             

  lag 1                     -0.075852       0.035235      -2.152763             

  lag 2                     -0.028428       0.026187      -1.085581             

  lag 3                      0.000000       0.000000       0.000514             

  lag 4                     -0.000000       0.000000      -0.000386             

                                        Non-Linear Lambda Coefficients          

                             Lambda        Std Error       T-Ratio              

CS_ISP                       0.133675       0.047312       2.825368             
Long-Run Price Elasticities                       

                             PX01SP               

         Current            -0.127816             

          Lag 1             -0.075852             

          Lag 2             -0.028428             

          Lag 3              0.000000             

          Lag 4             -0.000000             

           Sum              -0.232096             

   T-Statistic on Sum       -2.413602             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.029035       0.023623       1.229060             

W1: Lag Pulse                0.042768       0.021075       2.029294             

Delta                        0.934100       0.078820       11.85101             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                                           0.029035             

           1997              0.042768       0.039950       0.037317       0.034858             

           1998              0.032561       0.030415       0.028411       0.026538             

           1999              0.024789       0.023156       0.021630       0.020204             

           2000              0.018873       0.017629       0.016468       0.015382             

           2001              0.014369       0.013422       0.012537       0.011711             

           2002              0.010939       0.010218       0.009545       0.008916             

           2003              0.008328       0.007780       0.007267       0.006788             

           2004              0.006341       0.005923       0.005533       0.005168             

           2005              0.004827       0.004509       0.004212       0.003935             

           2006              0.003675       0.003433       0.003207       0.002995             

           2007              0.002798       0.002614       0.002441       0.002281             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                        -0.241172       0.074804      -3.224049             

OCT_DEC10                    0.131891       0.008978      14.691067             

DEC11_17                     0.420617       0.144951       2.901796             

DEC18_31                    -0.078789       0.151209      -0.521060             

JAN2_FEB                     0.149369       0.030307       4.928489             

MARCH                       -0.124584       0.070061      -1.778213             

APR1_15                      0.489382       0.317363       1.542025             

APR16_MAY                   -0.118908       0.103416      -1.149806             

GQTR1_4                      0.006418       0.018823       0.340939             

GQTR2_4                     -0.020202       0.020065      -1.006822             

GQTR3_4                     -0.026202       0.018435      -1.421336             

GQTR04_1_4                   0.025868       0.011638       2.222788             

GQTR04_2_4                   0.003600       0.011596       0.310408             

GQTR04_3_4                  -0.012258       0.010532      -1.163798             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1983              0.138677       0.068133       0.006662      -0.064142             

           1984              0.141731       0.072835      -0.005414      -0.059010             

           1985              0.139377       0.073509       0.001478      -0.056445             

           1986              0.137024       0.074182      -0.000276      -0.056445             

           1987              0.134671       0.074856      -0.000356      -0.053879             

           1988              0.132317       0.075529      -0.003866      -0.048748             

           1989              0.120373       0.080192      -0.005621      -0.046182             

           1990              0.114966       0.084220      -0.015943      -0.043616             

           1991              0.110781       0.092238      -0.009050      -0.041051             

           1992              0.101190       0.104284      -0.009210      -0.039750             

           1993              0.082008       0.112262      -0.010812      -0.037584             

           1994              0.072417       0.120280      -0.010891      -0.036269             

           1995              0.067010       0.119806      -0.010970      -0.034955             

           1996              0.061603       0.127863      -0.011049      -0.032325             

           1997              0.056197       0.131378      -0.011128      -0.033604             

           1998              0.050790       0.131121      -0.003597      -0.031011             

           1999              0.045383       0.135110       0.000968      -0.029696             

           2000              0.130507       0.030544      -0.002261      -0.038316             

           2001              0.130401       0.030544      -0.010161      -0.036173             

           2002              0.130507       0.032914      -0.003806      -0.035184             

           2003              0.130507       0.032914      -0.003806      -0.038316             

           2004              0.156375       0.034144      -0.014519      -0.055526             

           2005              0.156375       0.032811      -0.014519      -0.055526             

           2006              0.156375       0.032811      -0.014519      -0.055526             

           2007              0.156269       0.034144      -0.022419      -0.053383             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.019303             

Mean Square Error            0.000284             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000284             

    Last 5 Yrs               0.000177             

    Last 4 Yrs               0.000184             

    Last 3 Yrs               0.000216             

    Last 2 Yrs               0.000226             

     Last 1 Yr               0.000373             

Durbin-Watson                2.097063             

R-Square                     0.994475             

Adj. R-Square                0.991956             

Degrees of Freedom              68                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.991                    0.640                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -19.108              -3.404                 

Residuals                       -8.512              -1.925                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.988418       0.995875       0.994095       0.996173       1.001100             

    Base 4 Yrs Ago                        1.003389       0.996946       0.998771       1.004296             

    Base 3 Yrs Ago                                       0.990544       0.996470       1.004598             

    Base 2 Yrs Ago                                                      1.002432       1.011700             

    Base 1 Yr  Ago                                                                     1.021055             
SHILLER K-SQUARED VALUES                          

PX01SP                       0.101563             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.055604      -0.055524       0.100504      -0.552455             

            2                0.019084       0.015257       0.101015       0.151035             

            3                0.103829       0.110304       0.101535       1.086373             

            4               -0.115222      -0.107937       0.102062      -1.057562             

            5               -0.044110      -0.065180       0.102598      -0.635298             

            6               -0.140152      -0.162312       0.103142      -1.573672             

            7               -0.134816      -0.137024       0.103695      -1.321416             

            8               -0.178049      -0.212996       0.104257      -2.042990             

            9                0.006652      -0.000830       0.104828      -0.007916             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1990                                                           -0.450               

           1991               2.473         -2.210         -0.029         -0.357               

           1992              -0.601         -2.025          0.110          2.363               

           1993               1.815          0.413          0.877          0.909               

           1994               0.453         -0.705         -1.509          0.584               

           1995              -0.971         -1.622          0.094         -0.627               

           1996               1.744         -0.519         -0.111         -0.920               

           1997              -0.625          0.129          1.113         -0.773               

           1998              -0.324         -0.502          0.550          0.155               

           1999              -0.384          0.290          1.608          0.865               

           2000               1.253          0.033         -2.667         -0.035               

           2001              -0.027         -2.543          2.853          0.113               

           2002              -2.498         -0.135          1.093         -0.202               

           2003              -0.783          1.911         -0.823          0.124               

           2004               1.134          0.881         -0.469          0.460               

           2005               0.322         -0.510         -0.190         -0.084               

           2006              -1.528          0.245          1.634          0.085               

           2007               1.091          0.422          3.129          0.726               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      23.624                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1990                                                           -0.450               

           1991               2.022         -0.188         -0.216         -0.573               

           1992              -1.175         -3.200         -3.089         -0.726               

           1993               1.089          1.501          2.379          3.287               

           1994               3.740          3.035          1.527          2.110               

           1995               1.139         -0.483         -0.389         -1.016               

           1996               0.727          0.208          0.097         -0.823               

           1997              -1.448         -1.319         -0.206         -0.979               

           1998              -1.303         -1.805         -1.255         -1.101               

           1999              -1.485         -1.195          0.413          1.278               

           2000               2.531          2.564         -0.103         -0.138               

           2001              -0.165         -2.708          0.145          0.258               

           2002              -2.241         -2.375         -1.282         -1.484               

           2003              -2.267         -0.356         -1.179         -1.055               

           2004               0.078          0.959          0.491          0.951               

           2005               1.273          0.763          0.573          0.489               

           2006              -1.039         -0.794          0.840          0.925               

           2007               2.017          2.438          5.568          6.294               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1983             -0.013368       0.002234       0.007147      -0.007492             

           1984             -0.005134       0.016997      -0.012534       0.010422             

           1985             -0.006765      -0.005726       0.009761       0.006875             

           1986              0.023955      -0.024220       0.011143       0.011340             

           1987              0.007903      -0.011374      -0.009685      -0.012123             

           1988              0.005391      -0.017201       0.001887      -0.005910             

           1989             -0.015342       0.026994      -0.000020      -0.014319             

           1990             -0.002664       0.010874      -0.001237      -0.006075             

           1991              0.013445       0.003270       0.002248      -0.017059             

           1992             -0.036529      -0.007417      -0.008658       0.009301             

           1993              0.013991       0.014513       0.016334       0.019526             

           1994              0.016467       0.010377      -0.020473       0.026492             

           1995             -0.007638      -0.010853      -0.013207      -0.013571             

           1996              0.027158       0.001245      -0.014898       0.000058             

           1997             -0.004073       0.003116       0.008094      -0.008965             

           1998             -0.003549      -0.009650       0.001249      -0.001520             

           1999             -0.009271       0.000526       0.027679       0.006778             

           2000              0.011228       0.020248      -0.034532      -0.000489             

           2001              0.010064      -0.031070       0.022124       0.000878             

           2002             -0.000032      -0.000040       0.022910       0.006585             

           2003             -0.018272       0.013827      -0.007559      -0.004052             

           2004             -0.004623       0.010881      -0.013981       0.003990             

           2005             -0.003077      -0.007432      -0.026024      -0.006858             

           2006             -0.008016      -0.008012      -0.003443      -0.013175             

           2007              0.008694      -0.002445       0.036452       0.009061             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Single-Piece First-Class Letters                       

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                        49253.266            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        0.61%     -0.232             -0.14%           

EMPLOY(-1)                                      -1.25%      0.614             -0.77%           

EMPL_T(-1)                                    -100.00%     -0.001              1.72%           

D2002Q1                                        -29.84%     -0.035              1.24%           

D2002Q1(-1)                                    -29.56%     -0.008              0.28%           

R2006PHOP                                        0.00%     -0.038              0.00%           

D1_3WS                                           0.59%     -0.051             -0.03%           

CS_ISP                                           7.53%      0.647              4.81%           

CS_ISP*TREND                            6517737903516%52   -0.009            -20.60%           

CS_ISP*T02Q4                             349045093.81%     -0.007             -9.53%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1996Q4                                                       -0.73%           

Seasonality                                                                   -0.32%           

Other Factors                                                                  0.55%           

Mechanical Net Trend                                                       1.001100            

Base Volume                                                               40121.742            

Total Change in Volume                                                       -18.54%           
First-Class Workshared Letters

1.
Explanatory Variables used in First-Class Workshared Letters Equation

The First-Class workshared letters demand equation includes the following explanatory variables.


(1)
Macro-Economic Variable: Employment

The relationship between First-Class workshared letters and the general economy is modeled through the inclusion of Private Employment (EMPLOY) as an explanatory variable in the First-Class workshared letters equation.

The theoretical rationale for including total employment as a macro-economic variable is that in many cases, mail volume is not affected by the dollar value of economic transactions, so much as by the number of such transactions.  For example, the number of credit card bills one receives does not necessarily go up as the total amount charged per card goes up.  While variables like GDP or retail sales may be good measures of the total dollar amount of economic activity (e.g., the total amount charged per credit card), employment appears to be a better measure of the number of business transactions (e.g., number of credit card bills received).  Employment was chosen as the macro-economic variable to be included in the First-Class workshared letters equation on the basis of a comparison of econometric results including several candidate macro-economic variables, including retail sales, consumption, and GDP.

(2)
Electronic Diversion Measure: Number of Broadband Subscribers since 2002Q4

The negative impact of the Internet and other electronic alternatives on First-Class workshared letters volume in recent years is modeled by including the number of Broadband subscribers in the First-Class workshared letters equation.  This variable is interacted with a dummy variable equal to zero prior to 2002Q4, and one thereafter.  This reflects the empirical observation that diversion of First-Class workshared letters volume did not appear to be significant prior to late 2002.

The Broadband variable is lagged one year in the First-Class workshared letters equation to reflect the lag between people’s acquisition of Internet access and the extent to which they begin to divert mail.


(3)
Postal Prices

The First-Class workshared letters equation includes three Postal prices: the price of First-Class workshared letters (PX01SP), the average difference in price between a First-Class workshared letter and a Standard Regular letter (D3R_NCR_L), and the average First-Class worksharing discount (identified as INSTR_FIT in the regression output below).

  The middle one of these variables, D3R_NCR_L, is stochastically constrained from the Standard Regular equation.

The last of these variables, the average First-Class worksharing discount, is divided by the ratio of First-Class workshared to single-piece letters in the First-Class workshared letters equation.  This variable is then replaced by a fitted value based on a regression of this variable as a function of the other explanatory variables in the First-Class workshared letters equation.
(4)
Interventions

The First-Class workshared letters equation includes a non-linear Intervention variable starting in 1996Q4 to reflect the impact of classification reform, MC95-1, on First-Class workshared letters volume.

  This Intervention takes the following form:
Ln(Vol)t = a + … +ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + …
where Pt is a pulse function, so that Pt = 1 if t=1996Q4 and 0 otherwise.  This variable has an initial value in 1996Q4 of ω0, which decays toward a long-run value of zero.


(5)
Seasonal Variables

Finally, the First-Class workshared letters equation includes a set of seasonal variables.

2.
Econometric Demand Equation: First-Class Workshared Letters

Full econometric output for the First-Class workshared letters demand equation is presented below.
Mail Category:                                    Workshared First-Class Letters          

                                                            Internet Competition          

Sample Period:                                                  1991:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -0.058353       0.114635      -0.509034             

EMPLOY                       0.423903       0.075609       5.606498             

BROADBAND(-4)*D02Q4         -0.441460       0.030913     -14.280539             

D3R_NCR_L                   -0.055414       0.033143      -1.671981             

INSTR_FIT                    0.133596       0.003350      39.880656             

PX1_3WS                     -0.115828       0.032698      -3.542407             

  lag 1                     -0.076624       0.020431      -3.750357             

  lag 2                     -0.040265       0.015017      -2.681194             

  lag 3                     -0.012988       0.010111      -1.284474             

  lag 4                     -0.000000       0.000000      -0.041501             
                                        Instrumental Variable Estimation        

                         Instrumental Variable           D1_3WS_RAT             

                          'Instrument'     Std Error       T-Ratio              

TREND                        0.123854       0.040274       3.075312             

TSQ                        -31.720370      18.892787      -1.678967             

D1_3WS                       0.514492       0.392674       1.310226             

note: All other explanatory variables also used as instruments                  
Long-Run Price Elasticities                       

                             PX1_3WS              

         Current            -0.115828             

          Lag 1             -0.076624             

          Lag 2             -0.040265             

          Lag 3             -0.012988             

          Lag 4             -0.000000             

           Sum              -0.245705             

   T-Statistic on Sum       -3.855345             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.061259       0.018843      -3.251025             

W1: Lag Pulse               -0.071288       0.011091      -6.427389             

Delta                        0.992912       0.011745       84.53745             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                                          -0.061259             

           1997             -0.071288      -0.070783      -0.070281      -0.069783             

           1998             -0.069289      -0.068798      -0.068310      -0.067826             

           1999             -0.067345      -0.066868      -0.066394      -0.065923             

           2000             -0.065456      -0.064992      -0.064531      -0.064074             

           2001             -0.063620      -0.063169      -0.062721      -0.062277             

           2002             -0.061835      -0.061397      -0.060962      -0.060530             

           2003             -0.060101      -0.059675      -0.059252      -0.058832             

           2004             -0.058415      -0.058001      -0.057590      -0.057182             

           2005             -0.056777      -0.056374      -0.055975      -0.055578             

           2006             -0.055184      -0.054793      -0.054405      -0.054019             

           2007             -0.053636      -0.053256      -0.052878      -0.052504             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                         0.012185       0.128709       0.094670             

OCT                         -0.156187       0.139589      -1.118907             

NOV1_DEC10                   0.326361       0.108668       3.003289             

DEC11_17                     0.598524       0.205157       2.917399             

DEC18_31                    -0.906448       0.518609      -1.747844             

JAN_MAR                      0.314904       0.117059       2.690123             

APR1_15                     -0.603024       0.360068      -1.674753             

APR16_MAY                    0.066929       0.098252       0.681198             

GQTR1_4                      0.113466       0.082093       1.382153             

GQTR2_4                     -0.212646       0.100576      -2.114284             

GQTR3_4                      0.091894       0.033761       2.721877             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1991              0.128436       0.125674       0.010621       0.002074             

           1992              0.119938       0.129845       0.017606       0.002656             

           1993              0.102943       0.138187       0.021735       0.002554             

           1994              0.101439       0.142358       0.025180       0.003143             

           1995              0.096886       0.138524       0.028624       0.003731             

           1996              0.092332       0.138524       0.032068       0.004909             

           1997              0.080786       0.138861       0.035512       0.005628             

           1998              0.076232       0.139029       0.038956       0.005497             

           1999              0.071679       0.143200       0.033095       0.006086             

           2000              0.119939       0.102258       0.023114       0.011242             

           2001              0.115616       0.102258       0.031815       0.011134             

           2002              0.113505       0.102258       0.023984       0.011084             

           2003              0.113505       0.102258       0.023984       0.011242             

           2004              0.113505       0.102258       0.023114       0.011242             

           2005              0.119939       0.102258       0.023114       0.011242             

           2006              0.119939       0.102258       0.023114       0.011242             

           2007              0.115616       0.102258       0.031815       0.011134             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.004318             

Mean Square Error            0.000111             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000126             

    Last 5 Yrs               0.000099             

    Last 4 Yrs               0.000116             

    Last 3 Yrs               0.000120             

    Last 2 Yrs               0.000107             

     Last 1 Yr               0.000022             

Durbin-Watson                1.839727             

R-Square                     0.994060             

Adj. R-Square                0.989796             

Degrees of Freedom              39                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.971                    0.118                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -11.474              -3.417                 

Residuals                       -7.476              -1.927                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.992066       0.992726       1.001660       0.999531       0.999368             

    Base 4 Yrs Ago                        0.993387       1.006491       1.002032       1.001202             

    Base 3 Yrs Ago                                       1.019768       1.006383       1.003821             

    Base 2 Yrs Ago                                                      0.993173       0.995941             

    Base 1 Yr  Ago                                                                     0.998716             
SHILLER K-SQUARED VALUES                          

PX1_3WS                      0.401563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2              0.000000       0.000000       0.000000             

          Rho-4             -0.437416       0.141968      -3.081084             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.049953       0.062104       0.125988       0.492934             

            2               -0.263385      -0.247068       0.127000      -1.945415             

            3               -0.226659      -0.185816       0.128037      -1.451270             

            4                0.187550       0.170211       0.129099       1.318445             

            5                0.188409       0.090820       0.130189       0.697604             

            6                0.102919       0.141143       0.131306       1.074916             

            7               -0.351871      -0.245670       0.132453      -1.854765             

            8               -0.243391      -0.151263       0.133631      -1.131946             

            9                0.033922      -0.002413       0.134840      -0.017894             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                                            1.122               

           1997              -0.131         -0.064         -0.766          0.357               

           1998               0.236         -0.891         -1.475          0.365               

           1999               0.665          0.144         -0.293         -0.316               

           2000               0.637         -0.725          0.713          0.328               

           2001               0.508         -0.121         -0.071          0.420               

           2002               0.976         -0.094         -0.699         -1.285               

           2003               1.095         -1.629          0.052          1.100               

           2004              -0.664          0.208         -0.169          0.636               

           2005               1.695          0.989          0.141         -0.176               

           2006              -0.625          0.998          1.205         -0.803               

           2007              -0.168          0.372         -0.807          0.848               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      19.078                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                                            1.122               

           1997               0.991          0.927          0.161          0.517               

           1998               0.753         -0.138         -1.613         -1.248               

           1999              -0.583         -0.438         -0.731         -1.047               

           2000              -0.410         -1.136         -0.422         -0.094               

           2001               0.414          0.292          0.221          0.641               

           2002               1.617          1.522          0.824         -0.461               

           2003               0.634         -0.995         -0.943          0.157               

           2004              -0.508         -0.299         -0.468          0.168               

           2005               1.863          2.852          2.993          2.817               

           2006               2.192          3.190          4.394          3.591               

           2007               3.423          3.795          2.988          3.836               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1991             -0.023693       0.012004      -0.033602      -0.022988             

           1992              0.039590      -0.012315       0.039155       0.019362             

           1993             -0.016545      -0.009641      -0.019940       0.009176             

           1994             -0.019424      -0.008933       0.011180      -0.005067             

           1995              0.021060       0.015922       0.017659      -0.008373             

           1996             -0.015674      -0.011182      -0.007388      -0.001023             

           1997             -0.000173       0.014896       0.010876       0.002995             

           1998             -0.006402      -0.016490      -0.022649       0.000540             

           1999              0.005671       0.000935      -0.009906      -0.010680             

           2000             -0.006102       0.007065       0.017320      -0.003699             

           2001             -0.000573      -0.000968       0.004614       0.006275             

           2002              0.008974       0.006785      -0.000610      -0.003531             

           2003              0.002526      -0.026978      -0.005496       0.011554             

           2004             -0.017929      -0.013153      -0.015684       0.000731             

           2005              0.024148       0.009659      -0.000213      -0.002324             

           2006             -0.008862       0.014766       0.014783      -0.016378             

           2007             -0.001470       0.004840      -0.013327       0.009459             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1991                                                                                

           1992              0.029227      -0.007065       0.024457       0.009307             

           1993              0.000772      -0.015028      -0.002813       0.017645             

           1994             -0.026662      -0.013150       0.002458      -0.001053             

           1995              0.012563       0.012014       0.022549      -0.010589             

           1996             -0.006462      -0.004217       0.000336      -0.004686             

           1997             -0.007029       0.010005       0.007645       0.002547             

           1998             -0.006478      -0.009974      -0.017891       0.001850             

           1999              0.002871      -0.006278      -0.019812      -0.010444             

           2000             -0.003621       0.007474       0.012987      -0.008371             

           2001             -0.003242       0.002123       0.012190       0.004657             

           2002              0.008723       0.006362       0.001408      -0.000786             

           2003              0.006451      -0.024010      -0.005763       0.010010             

           2004             -0.016824      -0.024953      -0.018088       0.005785             

           2005              0.016306       0.003906      -0.007073      -0.002005             

           2006              0.001701       0.018991       0.014690      -0.017394             

           2007             -0.005346       0.011299      -0.006861       0.002296             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Workshared First-Class Letters                         

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                        47658.076            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        1.65%     -0.246             -0.40%           

EMPLOY                                          -0.45%      0.424             -0.19%           

BROADBAND(-4)*D02Q4                             23.67%     -0.441             -8.95%           

D3R_NCR_L                                        5.75%     -0.055             -0.31%           

INSTR_FIT                                       88.79%      0.134              8.86%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1996Q4                                                        0.81%           

Seasonality                                                                   -0.06%           

Other Factors                                                                 -0.32%           

Mechanical Net Trend                                                       0.999368            

Base Volume                                                               49978.441            

Total Change in Volume                                                         4.87%          
First-Class Single-Piece Cards

1.
Explanatory Variables used in First-Class Single-Piece Cards Equation

The First-Class single-piece cards demand equation includes the following explanatory variables.

(1) Electronic Diversion Measure: Consumption Expenditures, Internet Service Providers
The diversion of First-Class single-piece cards to the Internet and other electronic alternatives is modeled through the inclusion of consumption expenditures on Internet Service Providers (ISP Consumption).


The negative impact of the Internet on First-Class single-piece cards volume appears to have intensified since 2002.  This is captured in the single-piece cards demand equation by interacting ISP Consumption with a linear time trend starting in 2002Q4.

Because the value of ISP Consumption takes on a value equal to zero over some portion of their relevant history, it is not possible to take the natural logarithm of ISP Consumption.  Hence, ISP Consumption cannot be entered as a constant-elasticity variable in a traditional log-log regression.  Instead, ISP consumption is entered into the First-Class single-piece cards equation non-linearly, so that

Ln(Volume) = a + (b0+b1•T2002Q4)•(ISP Consumption)λ + ...

The value of λ is estimated econometrically simultaneous with the other econometric parameters using nonlinear least squares.  The econometric estimate of λ in the First-Class single-piece cards equation is equal to 0.296 (t-statistic of 2.598).



(2)
Postal Prices

The First-Class single-piece cards equation includes two Postal prices: the price of First-Class single-piece cards (PX4_5SP) and the average First-Class worksharing cards discount (D5_7WS).  The latter of these variables is stochastically constrained from the First-Class workshared cards equation.

(3)
Interventions



Two Interventions, which affected First-Class single-piece cards volumes, are explicitly modeled in the First-Class single-piece cards equation.


(a)
MC95-1

A non-linear Intervention starting in 1996Q4 is included in the First-Class single-piece cards equation.  This Intervention takes the following form:
Ln(Vol)t = a + … +ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + …
where Pt is a pulse function, so that Pt = 1 if t=1996Q4 and 0 otherwise.  This variable has an initial value in 1996Q4 of ω0, which decays toward a long-run value of zero.


(b)
2006
First-Class single-piece cards volume declined unexpectedly by more than 8 percent relative to expectations beginning in 2006Q1.  To account for this decline, a simple dummy variable is included in the First-Class single-piece cards equation called D2006ON.  This variable has a value equal to zero through 2005Q4 and equal to one from 2006Q1 forward.

(4)
Other Variables


There are two other sets of variables in the First-Class single-piece cards equation.


(a)
Dummy for PIHOP Issue in 2006Q1-2


A dummy variable named R2006PHOP is equal to -1 in 2006Q1 and +1 in 2006Q2.  The purpose of this variable is to correct an apparent problem with the Postal Service’s measure of Postage in the Hands of the Public (PHOP) just before and after the implementation of R2005-1 rates in January, 2006.


(b)
Seasonal Variables

Finally, the First-Class single-piece cards equation includes a set of seasonal variables.

2.
Econometric Demand Equation: First-Class Single-Piece Cards

Full econometric output for the First-Class single-piece cards demand equation is presented below.
Mail Category:                                    Single-Piece First-Class Cards          

                                                   Single-Piece Cards: First Try          

Sample Period:                                                  1989:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -3.791740       0.176438     -21.490483             

MSADJ                       -0.052608       0.012354      -4.258194             

D2006ON                     -0.083529       0.020373      -4.100072             

R2006PHOP                   -0.020436       0.022248      -0.918521             

D5_7WS                      -0.181832       0.037209      -4.886715             

CS_ISP                      -0.722719       0.053553     -13.495412             

CS_ISP*T02Q4                -0.006758       0.002569      -2.630876             

PX4_5SP                     -0.052940       0.052949      -0.999835             

  lag 1                     -0.036002       0.029510      -1.219990             

  lag 2                     -0.017754       0.032649      -0.543773             

  lag 3                     -0.003593       0.026827      -0.133921             

  lag 4                      0.000000       0.000000       0.015879             
                                        Non-Linear Lambda Coefficients          

                             Lambda        Std Error       T-Ratio              

CS_ISP                       0.296172       0.113992       2.598178             
Long-Run Price Elasticities                       

                             PX4_5SP              

         Current            -0.052940             

          Lag 1             -0.036002             

          Lag 2             -0.017754             

          Lag 3             -0.003593             

          Lag 4              0.000000             

           Sum              -0.110289             

   T-Statistic on Sum       -1.374659             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.131236       0.037214       3.526549             

W1: Lag Pulse                0.206748       0.029167       7.088296             

Delta                        0.918898       0.022181       41.42640             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                                           0.131236             

           1997              0.206748       0.189980       0.174572       0.160414             

           1998              0.147404       0.135449       0.124464       0.114370             

           1999              0.105094       0.096571       0.088739       0.081542             

           2000              0.074929       0.068852       0.063268       0.058137             

           2001              0.053422       0.049089       0.045108       0.041449             

           2002              0.038088       0.034999       0.032160       0.029552             

           2003              0.027155       0.024953       0.022929       0.021070             

           2004              0.019361       0.017791       0.016348       0.015022             

           2005              0.013804       0.012684       0.011655       0.010710             

           2006              0.009842       0.009043       0.008310       0.007636             

           2007              0.007017       0.006448       0.005925       0.005444             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP16_30                     1.412956       0.318243       4.439869             

OCT_DEC10                    0.108872       0.063030       1.727313             

DEC11_17                     0.878035       0.410991       2.136387             

DEC18_31                    -4.188195       0.927657      -4.514809             

JAN_MAR                      1.157107       0.249004       4.646934             

APR1_15                     -2.557983       0.641765      -3.985855             

APR16_JUNE                   0.604848       0.236397       2.558605             

GQTR1_4                      0.742318       0.148816       4.988169             

GQTR2_4                     -0.891932       0.189472      -4.707457             

GQTR3_4                      0.156065       0.049176       3.173614             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1989              0.278007       0.288321       0.165747       0.244618             

           1990              0.296907       0.288321       0.218072       0.236021             

           1991              0.285759       0.284217       0.173526       0.236021             

           1992              0.293512       0.280113       0.189082       0.218827             

           1993              0.309017       0.271905       0.202527       0.205987             

           1994              0.316769       0.267801       0.210197       0.197298             

           1995              0.335669       0.241075       0.217867       0.188608             

           1996              0.354569       0.241075       0.225538       0.195112             

           1997              0.352991       0.210245       0.233208       0.201616             

           1998              0.351413       0.194829       0.240878       0.208120             

           1999              0.349835       0.190725       0.204620       0.214623             

           2000              0.282486       0.265175       0.226929       0.232100             

           2001              0.274801       0.265175       0.268004       0.216647             

           2002              0.282486       0.265175       0.226929       0.232100             

           2003              0.282486       0.265175       0.226929       0.232100             

           2004              0.282486       0.265175       0.226929       0.232100             

           2005              0.282486       0.265175       0.226929       0.232100             

           2006              0.282486       0.265175       0.226929       0.232100             

           2007              0.274801       0.265175       0.268004       0.216647             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.041621             

Mean Square Error            0.000946             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.001372             

    Last 5 Yrs               0.000297             

    Last 4 Yrs               0.000282             

    Last 3 Yrs               0.000181             

    Last 2 Yrs               0.000242             

     Last 1 Yr               0.000248             

Durbin-Watson                1.986992             

R-Square                     0.981519             

Adj. R-Square                0.968499             

Degrees of Freedom              44                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.990                    0.760                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -17.838              -3.412                 

Residuals                       -9.047              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.987404       0.994337       0.998975       0.999140       0.996859             

    Base 4 Yrs Ago                        1.001318       1.004811       1.003082       0.999237             

    Base 3 Yrs Ago                                       1.008317       1.003966       0.998544             

    Base 2 Yrs Ago                                                      0.999634       0.993693             

    Base 1 Yr  Ago                                                                     0.987788             
SHILLER K-SQUARED VALUES                          

PX4_5SP                      0.401563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2             -0.249652       0.189309      -1.318758             

          Rho-4             -0.420320       0.183381      -2.292059             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.024500      -0.024245       0.118678      -0.204292             

            2               -0.003108      -0.004079       0.119523      -0.034124             

            3               -0.050372      -0.050742       0.120386      -0.421493             

            4               -0.173905      -0.174192       0.121268      -1.436422             

            5                0.041360       0.031989       0.122169       0.261842             

            6               -0.147254      -0.159577       0.123091      -1.296412             

            7               -0.104034      -0.149112       0.124035      -1.202180             

            8               -0.379173      -0.395601       0.125000      -3.164810             

            9               -0.133808      -0.235861       0.125988      -1.872091             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995               0.335          0.648          0.271          1.047               

           1996               0.379         -0.235          0.313          0.473               

           1997              -2.067          0.923         -0.096         -1.178               

           1998              -1.486         -0.013          0.161          2.056               

           1999              -2.596          0.055          1.792          2.315               

           2000               2.553         -2.931          0.830         -0.471               

           2001               0.112          0.104          0.275         -1.103               

           2002              -0.471          0.431          1.217          0.616               

           2003              -1.049          0.559          0.172         -0.049               

           2004               0.166          0.093         -0.801          0.399               

           2005               0.555          0.563          0.588          0.461               

           2006              -1.371         -1.550          0.546         -0.074               

           2007               0.406         -0.252         -1.172         -0.726               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      20.508                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995               0.335          0.983          1.254          2.301               

           1996               2.680          2.445          2.758          3.230               

           1997               1.164          2.087          1.990          0.812               

           1998              -0.674         -0.687         -0.526          1.530               

           1999              -1.066         -1.011          0.781          3.096               

           2000               5.649          2.718          3.547          3.077               

           2001               3.189          3.293          3.568          2.465               

           2002               1.994          2.425          3.642          4.258               

           2003               3.209          3.768          3.940          3.891               

           2004               4.057          4.150          3.349          3.748               

           2005               4.303          4.866          5.454          5.916               

           2006               4.545          2.994          3.540          3.466               

           2007               3.871          3.620          2.448          1.722               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1989             -0.024678      -0.046025      -0.009605      -0.058628             

           1990              0.059483       0.027348       0.000399       0.041642             

           1991             -0.044538      -0.004498       0.053844      -0.072365             

           1992             -0.032404      -0.012425      -0.040120       0.069503             

           1993              0.003462       0.052095      -0.001272      -0.027881             

           1994              0.006741      -0.022787       0.002494      -0.024838             

           1995             -0.004691      -0.000660      -0.008547       0.031643             

           1996              0.021543      -0.015541       0.001204       0.012025             

           1997              0.004077       0.030116      -0.009634      -0.067584             

           1998              0.020657      -0.009114      -0.019962       0.028875             

           1999             -0.016614      -0.020738       0.047785       0.043435             

           2000              0.001580      -0.016119      -0.035970       0.017252             

           2001              0.005408      -0.013440      -0.003230      -0.037038             

           2002             -0.015860      -0.008365       0.037007       0.020322             

           2003             -0.033087      -0.007317       0.011127       0.012346             

           2004              0.015360       0.015219      -0.043137      -0.001606             

           2005              0.003854       0.014405       0.004178      -0.001540             

           2006              0.006997       0.009015       0.021514      -0.018678             

           2007              0.011610      -0.004986      -0.027094      -0.009880             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1989                                                                                

           1990              0.046712      -0.006633       0.011211       0.023827             

           1991             -0.019437       0.017393       0.042892      -0.055985             

           1992             -0.037682      -0.032382      -0.025578       0.035985             

           1993             -0.020174       0.064224      -0.017271       0.014338             

           1994              0.007878      -0.007850       0.003642      -0.042246             

           1995             -0.001235      -0.016438      -0.008670       0.021038             

           1996              0.017438      -0.007919       0.002990       0.021445             

           1997              0.013432       0.026586      -0.008111      -0.055011             

           1998              0.019965      -0.013328      -0.018855      -0.001807             

           1999             -0.012915      -0.017360       0.035246       0.050394             

           2000              0.006526      -0.013992      -0.015491       0.031484             

           2001             -0.002908      -0.015909      -0.016998      -0.033142             

           2002             -0.014394      -0.023261       0.031690       0.002666             

           2003             -0.030514      -0.005759       0.018421       0.019061             

           2004              0.004231       0.015225      -0.034626       0.007383             

           2005             -0.000460       0.020400      -0.012991       0.001381             

           2006              0.009660       0.014685       0.025017      -0.017075             

           2007              0.019922      -0.005860      -0.015153      -0.018976             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Single-Piece First-Class Cards                         

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                         2669.202            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        2.16%     -0.110             -0.24%           

MSADJ                                            0.00%     -0.053              0.00%           

D2006ON                                        171.83%     -0.084             -8.01%           

R2006PHOP                                        0.00%     -0.020              0.00%           

D5_7WS                                           2.02%     -0.182             -0.36%           

CS_ISP                                          11.56%     -0.723             -7.60%           

CS_ISP*T02Q4                               5220045.55%     -0.007             -7.08%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1996Q4                                                       -2.71%           

Seasonality                                                                    0.38%           

Other Factors                                                                 -1.56%           

Mechanical Net Trend                                                       0.996859            

Base Volume                                                                2141.669            

Total Change in Volume                                                       -19.76%           
First-Class Workshared Cards

1.
Explanatory Variables used in First-Class Workshared Cards Equation

The First-Class workshared cards demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Retail Sales
The relationship between First-Class workshared cards and the general economy is modeled through the inclusion of total real Retail Sales per adult (STR) as an explanatory variable in the First-Class workshared cards equation.  Retail sales was chosen as the macro-economic variable to be included in the First-Class workshared cards equation on the basis of a comparison of econometric results including several candidate macro-economic variables, including retail sales, consumption, and GDP.



(2)
Postal Prices

The First-Class workshared cards equation includes three measures of Postal prices: a price index measuring the average price of First-Class workshared cards (PX01SP), the percentage of cards for which First-Class workshared cards rates are less than Standard Regular rates (XOD5_7WS), and the average First-Class cards worksharing discount (identified as INSTR_FIT in the regression output below).

The last of these variables, the average First-Class worksharing discount, is divided by the ratio of First-Class workshared to single-piece cards in the First-Class workshared cards equation.  This variable is then replaced by a fitted value based on a regression of this variable as a function of the other explanatory variables in the First-Class workshared cards equation.
(3)
Other Variables


There are two other sets of variables in the First-Class workshared cards equation.


(a)
Dummy for R97-1

The First-Class workshared cards equation includes a dummy variable called D_R97 which has a value equal to zero prior to the implementation of R97-1 rates in 1999Q2 and is equal to one thereafter.  This variable is needed to account for an otherwise unexplained drop in First-Class workshared cards volume of more than 7 percent.


(b)
Seasonal Variables

Finally, the First-Class workshared cards equation includes a set of seasonal variables.

2.
Econometric Demand Equation: First-Class Workshared Cards

Full econometric output for the First-Class workshared cards demand equation is presented below.
Mail Category:                                      Workshared First-Class Cards          

                                                     Workshared Cards: First Try          

Sample Period:                                                  1998:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -3.379608       0.670543      -5.040110             

STR                          0.092484       0.383171       0.241365             

D_R97                       -0.072865       0.031351      -2.324130             

XOD5_7WS                     0.111571       0.116263       0.959642             

INSTR_FIT                    0.198170       0.046269       4.283027             

PX5_7WS                     -0.330716       0.256113      -1.291290             

  lag 1                     -0.129789       0.199203      -0.651538             

  lag 2                     -0.072537       0.198054      -0.366250             

  lag 3                     -0.000000       0.000000      -0.000000             

  lag 4                     -0.000000       0.000000      -0.000000             
                                        Instrumental Variable Estimation        

                         Instrumental Variable           D5_7WS_RAT             

                          'Instrument'     Std Error       T-Ratio              

CS_ISP                       6.644124       4.052976       1.639320             

D5_7WS                       1.896568       0.929649       2.040090             

note: All other explanatory variables also used as instruments                  
Long-Run Price Elasticities                       

                             PX5_7WS              

         Current            -0.330716             

          Lag 1             -0.129789             

          Lag 2             -0.072537             

          Lag 3             -0.000000             

          Lag 4             -0.000000             

           Sum              -0.533042             

   T-Statistic on Sum       -1.781590             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                        -1.067691       1.540364      -0.693142             

OCT_DEC                      0.300621       0.267146       1.125307             

JAN_MAR                     -0.260608       0.353816      -0.736563             

APR_JUN                     -0.013273       0.102282      -0.129766             

GQTR1_4                     -0.337110       0.412549      -0.817140             

GQTR2_4                      0.195660       0.208169       0.939911             

GQTR3_4                     -0.086654       0.145485      -0.595624             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998              0.003162      -0.087287      -0.106023      -0.107892             

           1999             -0.016669      -0.079034      -0.109459      -0.096554             

           2000             -0.036489      -0.064948      -0.099927      -0.118549             

           2001             -0.036489      -0.064948      -0.099927      -0.109062             

           2002             -0.036489      -0.064948      -0.099927      -0.104683             

           2003             -0.036489      -0.064948      -0.099927      -0.118549             

           2004             -0.036489      -0.064948      -0.099927      -0.118549             

           2005             -0.036489      -0.064948      -0.099927      -0.118549             

           2006             -0.036489      -0.064948      -0.099927      -0.118549             

           2007             -0.036489      -0.064948      -0.099927      -0.109062             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.017208             

Mean Square Error            0.000717             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000717             

    Last 5 Yrs               0.000473             

    Last 4 Yrs               0.000560             

    Last 3 Yrs               0.000508             

    Last 2 Yrs               0.000728             

     Last 1 Yr               0.000380             

Durbin-Watson                2.347253             

R-Square                     0.962878             

Adj. R-Square                0.939678             

Degrees of Freedom              24                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.948                    0.061                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -12.247              -3.457                 

Residuals                       -5.515              -1.936                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.998528       1.009679       0.998528       1.001723       1.000510             

    Base 4 Yrs Ago                        1.020953       0.998527       1.002790       1.001006             

    Base 3 Yrs Ago                                       0.976594       0.993830       0.994444             

    Base 2 Yrs Ago                                                      1.011370       1.003490             

    Base 1 Yr  Ago                                                                     0.995672             
SHILLER K-SQUARED VALUES                          

PX5_7WS                      0.001563             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.202606      -0.199073       0.160128      -1.243208             

            2               -0.000379      -0.046604       0.162221      -0.287286             

            3               -0.178790      -0.191395       0.164399      -1.164211             

            4               -0.188593      -0.282662       0.166667      -1.695974             

            5                0.013997      -0.124964       0.169031      -0.739296             

            6                0.114903       0.027397       0.171499       0.159750             

            7               -0.056700      -0.146173       0.174078      -0.839700             

            8               -0.024531      -0.215257       0.176777      -1.217675             

            9                0.064034       0.066790       0.179605       0.371868             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2002                                                           -0.507               

           2003               0.620          0.181         -0.461          0.822               

           2004              -0.493         -0.167         -1.257          0.241               

           2005              -1.843         -0.908          0.030          0.132               

           2006              -1.983          0.262          0.669          1.882               

           2007              -0.114         -0.234          1.183         -0.118               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      13.033                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2002                                                           -0.507               

           2003               0.114          0.295         -0.166          0.656               

           2004               0.163         -0.004         -1.261         -1.019               

           2005              -2.862         -3.770         -3.740         -3.608               

           2006              -5.591         -5.329         -4.660         -2.778               

           2007              -2.892         -3.126         -1.943         -2.061               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998              0.017096       0.016797       0.024107      -0.006400             

           1999             -0.036349      -0.035951      -0.044523      -0.018715             

           2000              0.045966       0.081438       0.010927      -0.034845             

           2001              0.040012      -0.036516       0.000904       0.010950             

           2002             -0.000835      -0.019865       0.016539      -0.017425             

           2003              0.009879      -0.022545      -0.008364      -0.006548             

           2004              0.025004       0.044594      -0.027666       0.013448             

           2005             -0.024832      -0.008584      -0.005219       0.001065             

           2006             -0.066361       0.008122       0.011775       0.054261             

           2007             -0.007849      -0.025659       0.022088       0.000078             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Workshared First-Class Cards                           

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                         2798.088            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        2.60%     -0.533             -1.36%           

STR                                             16.78%      0.092              1.45%           

D_R97                                            0.00%     -0.073              0.00%           

XOD5_7WS                                       -16.20%      0.112             -1.95%           

INSTR_FIT                                      215.84%      0.198             25.60%           

Adult Population                                                               6.31%           

Seasonality                                                                   -0.50%           

Other Factors                                                                  0.26%           

Mechanical Net Trend                                                       1.000510            

Base Volume                                                                3656.291            

Total Change in Volume                                                        30.67%           
Standard Regular Mail

1.
Explanatory Variables used in Standard Regular Mail Equation

The Standard Regular mail demand equation includes the following explanatory variables.


(1)
Macro-Economic Variables: Retail Sales and Investment
The relationship between Standard Regular mail volume and the economy is modeled through the inclusion of two variables: real retail sales per adult (STR), and gross private domestic investment per adult (INVR).  The latter of these variables is lagged one quarter.

Retail sales are included in the Standard Regular equation based on a theory of direct-mail advertising which posits that the level of advertising will be chosen as a function of expected sales.  Hence, there is presumed to be a close relationship between direct-mail advertising volume and the level of retail sales.
Standard mail volume, like advertising expenditures in general, is more sensitive to the business cycle, however, than retail sales.  Gross private domestic investment exhibits similar cyclicality.  Advertising can be viewed as a type of business investment.  As such, direct-mail advertising volume could be affected by the same factors which drive investment in general.  To reflect this relationship, real gross private domestic investment is also included as an explanatory variable in the demand equations for Standard Regular mail volume.

Both retail sales and investment were chosen for inclusion in the Standard Regular equation on the basis of a comparison of econometric results including several candidate macro-economic variables, including employment, consumption, and GDP.


(2)
Postal Prices

The Standard Regular mail equation includes three measures of the impact of Postal prices on Standard Regular mail volumes: the price of Standard Regular mail (PX3R_NCR), the average difference in price between a First-Class workshared letter and a Standard Regular letter (D3R_NCR_L), and the percentage of First-Class workshared cards for which First-Class cards rates are less than Standard Regular rates.  The last of these is stochastically constrained from the First-Class workshared cards equation.
(3)
Time Trend
The Standard Regular mail equation includes a linear time trend over its full sample period.  This trend is included to capture general increases in the attractiveness of direct-mail advertising as a desirable advertising medium and in Standard Regular mail volume specifically relative to other direct-mail alternatives, most notably Standard ECR mail.

(4)
Interventions

The Standard Regular mail equation includes several dummy variables to reflect the impact of various one-time events and/or changes to the relative relationship between Standard Regular mail and other mail categories.



(a)
MC95-1

A dummy variable equal to one starting with the implementation of MC95-1 in 1996Q4 (MC95) is included in the Standard Regular mail equation.  This variable is included to reflect the impact of rule changes implemented at that time that are inadequately captured by the Standard Regular price index.



(b)
R97-1

A dummy variable equal to one starting with the implementation of R97-1 rates in 1999Q2 (D_R97) is included in the Standard Regular equation.  Standard ECR basic letter rates were set greater than Standard Regular automation 5-digit letter rates in that case, leading some mail to migrate from Standard ECR to Standard Regular.



(c)
9/11-Anthrax

The impact of 9/11 and the subsequent bioterrorist attacks in the Fall of 2001 are modeled by including two dummy variables: the first is equal to one in 2002Q1 and zero elsewhere (D2002Q1), the second is equal to one in 2002Q2 and zero elsewhere (D2002Q1(-1)).



(d)
2006

A dummy variable equal to zero through 2005Q4, one from 2006Q1 forward (D2006ON) is included in the Standard Regular equation to explain an unexpected decline in Standard Regular mail volume of nearly 4.5 percent relative to expectations in GFY 2006.



(e)
R2006-1

A dummy variable equal to one starting with the implementation of R2006-1 rates in 2007Q3 (D_R06) is included in the Standard Regular equation.  Standard ECR automation letter discounts were eliminated at this time, leading this mail to migrate from Standard ECR to Standard Regular.

(5)
Seasonal Variables

Finally, the Standard Regular mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Standard Regular Mail

Full econometric output for the Standard Regular Mail demand equation is presented below.
Mail Category:                                                  Standard Regular          

                                                              Income Competition          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -2.824420       0.260877     -10.826627             

STR                          0.227506       0.083215       2.733969             

INVR(-1)                     0.199444       0.044793       4.452614             

TREND                        0.007586       0.000660      11.491086             

MC95                        -0.080231       0.017830      -4.499796             

D_R97                        0.067357       0.012853       5.240606             

D2002Q1                     -0.044547       0.022088      -2.016780             

D2002Q1(-1)                 -0.047887       0.022066      -2.170135             

D2006ON                     -0.044591       0.011588      -3.847886             

D_R06                        0.033184       0.022373       1.483234             

D3R_NCR_L                    0.043364       0.094917       0.456867             

XOD5_7WS                    -0.005234       0.006765      -0.773774             

PX3R_NCR                    -0.236809       0.090521      -2.616069             

  lag 1                     -0.130705       0.074112      -1.763609             

  lag 2                     -0.000000       0.000000      -0.000000             

  lag 3                     -0.000000       0.000000      -0.000000             

  lag 4                     -0.000000       0.000000      -0.000000             
Long-Run Price Elasticities                       

                            PX3R_NCR              

         Current            -0.236809             

          Lag 1             -0.130705             

          Lag 2             -0.000000             

          Lag 3             -0.000000             

          Lag 4             -0.000000             

           Sum              -0.367514             

   T-Statistic on Sum       -5.319998             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                         0.782685       0.278248       2.812902             

OCT_DEC10                    0.633465       0.190427       3.326559             

DEC11_17                     0.550244       0.367402       1.497661             

DEC18_31                    -0.889353       0.533207      -1.667932             

JAN_MAR                      0.906375       0.264240       3.430123             

APR1_15                     -0.541900       0.462880      -1.170713             

APR16_MAY                    0.714127       0.228465       3.125761             

JUNE                         1.472215       0.591550       2.488743             

GQTR1_4                      0.223370       0.085693       2.606619             

GQTR2_4                     -0.309092       0.109310      -2.827672             

GQTR3_4                     -0.211072       0.121564      -1.736302             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.612809       0.642297       0.562214       0.518425             

           1989              0.640410       0.610652       0.554244       0.525761             

           1990              0.642573       0.610652       0.563965       0.533096             

           1991              0.643779       0.605415       0.535597       0.524770             

           1992              0.647148       0.600178       0.541013       0.539702             

           1993              0.653885       0.589704       0.546087       0.537089             

           1994              0.657254       0.584466       0.548757       0.536352             

           1995              0.659416       0.581677       0.551427       0.535615             

           1996              0.661579       0.581677       0.554097       0.518310             

           1997              0.663742       0.573650       0.556768       0.525989             

           1998              0.665904       0.569637       0.559438       0.533404             

           1999              0.668067       0.564399       0.544663       0.532666             

           2000              0.626831       0.597283       0.546976       0.550913             

           2001              0.623722       0.597283       0.563289       0.543958             

           2002              0.626831       0.597283       0.537131       0.540748             

           2003              0.626831       0.597283       0.537131       0.550913             

           2004              0.626831       0.597283       0.546976       0.550913             

           2005              0.626831       0.597283       0.546976       0.550913             

           2006              0.626831       0.597283       0.546976       0.550913             

           2007              0.623722       0.597283       0.563289       0.543958             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.020437             

Mean Square Error            0.000372             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000372             

    Last 5 Yrs               0.000218             

    Last 4 Yrs               0.000246             

    Last 3 Yrs               0.000244             

    Last 2 Yrs               0.000321             

     Last 1 Yr               0.000611             

Durbin-Watson                1.772191             

R-Square                     0.995941             

Adj. R-Square                0.994170             

Degrees of Freedom              55                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.993                    0.884                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -18.889              -3.410                 

Residuals                       -9.164              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.006199       1.006412       1.001553       1.002430       1.000227             

    Base 4 Yrs Ago                        1.006624       0.999237       1.001177       0.998739             

    Base 3 Yrs Ago                                       0.991905       0.998464       0.996124             

    Base 2 Yrs Ago                                                      1.005068       0.998241             

    Base 1 Yr  Ago                                                                     0.991460             
SHILLER K-SQUARED VALUES                          

PX3R_NCR                     0.000000             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.070050       0.068360       0.112509       0.607598             

            2               -0.185952      -0.199571       0.113228      -1.762566             

            3               -0.132751      -0.095212       0.113961      -0.835479             

            4               -0.089501      -0.092532       0.114708      -0.806677             

            5               -0.150795      -0.187004       0.115470      -1.619504             

            6                0.083667       0.061493       0.116248       0.528982             

            7                0.114001       0.017765       0.117041       0.151787             

            8               -0.122504      -0.161558       0.117851      -1.370867             

            9               -0.086159      -0.041453       0.118678      -0.349288             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995                                             0.807         -1.182               

           1996               1.169         -0.218          0.792         -1.635               

           1997              -0.307         -0.689          0.219         -1.071               

           1998               0.039         -1.264          0.864          0.397               

           1999               0.497         -0.165          1.687         -0.292               

           2000               2.011         -1.731         -0.603          0.844               

           2001               1.187          1.637          1.077          0.361               

           2002              -0.812         -1.552         -0.425         -0.310               

           2003               0.940         -0.797         -0.287          0.129               

           2004              -0.455          0.232          1.067          1.374               

           2005              -0.213         -0.471         -0.170          1.057               

           2006              -1.628         -0.346         -0.413          0.467               

           2007               0.633         -1.670         -1.602          2.479               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      20.110                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995                                             0.807         -0.375               

           1996               0.794          0.576          1.367         -0.268               

           1997              -0.574         -1.263         -1.044         -2.115               

           1998              -2.076         -3.340         -2.476         -2.078               

           1999              -1.582         -1.747         -0.060         -0.352               

           2000               1.660         -0.071         -0.674          0.170               

           2001               1.357          2.994          4.071          4.431               

           2002               3.620          2.068          1.644          1.333               

           2003               2.274          1.477          1.190          1.319               

           2004               0.864          1.096          2.163          3.536               

           2005               3.324          2.852          2.682          3.739               

           2006               2.111          1.765          1.352          1.820               

           2007               2.453          0.783         -0.819          1.660               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.039406      -0.016225       0.006027       0.011564             

           1989              0.005089      -0.016963      -0.022748      -0.019161             

           1990             -0.017220       0.024895       0.030785       0.012031             

           1991             -0.031390       0.017614      -0.017876      -0.015567             

           1992              0.021436       0.017524       0.008143      -0.000521             

           1993             -0.017003      -0.008095       0.011458       0.015722             

           1994             -0.028291      -0.006342      -0.029825      -0.007548             

           1995             -0.004568       0.019989       0.013331      -0.011765             

           1996              0.013405       0.000591      -0.005532       0.023976             

           1997              0.011139       0.003108      -0.005363      -0.006959             

           1998              0.003449      -0.014850      -0.000330       0.005407             

           1999              0.002208      -0.033369       0.005671      -0.016140             

           2000             -0.017801      -0.002369       0.003532      -0.008948             

           2001              0.012042       0.029516       0.018847      -0.014149             

           2002             -0.000000       0.000000      -0.005295      -0.015721             

           2003              0.015932      -0.003646       0.003412      -0.012506             

           2004             -0.014765       0.006562       0.022414       0.015508             

           2005             -0.010889      -0.005931      -0.000240       0.014177             

           2006              0.003169       0.003601       0.000605       0.010148             

           2007              0.019732      -0.020313      -0.035855       0.018912             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Standard Regular                                       

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                        43552.691            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        2.78%     -0.368             -1.00%           

STR                                             16.78%      0.228              3.59%           

INVR(-1)                                        12.87%      0.199              2.44%           

TREND                                   48303349327.0%      0.008             16.38%           

MC95                                             0.00%     -0.080              0.00%           

D_R97                                            0.00%      0.067              0.00%           

D2002Q1                                        -29.84%     -0.045              1.59%           

D2002Q1(-1)                                    -29.56%     -0.048              1.69%           

D2006ON                                        171.83%     -0.045             -4.36%           

D_R06                                           60.95%      0.033              1.59%           

D3R_NCR_L                                        5.75%      0.043              0.24%           

XOD5_7WS                                       -16.20%     -0.005              0.09%           

Adult Population                                                               6.31%           

Seasonality                                                                   -0.92%           

Other Factors                                                                  0.11%           

Mechanical Net Trend                                                       1.000227            

Base Volume                                                               56555.118            

Total Change in Volume                                                        29.85%           
Standard Enhanced Carrier Route Mail
1.
Explanatory Variables used in Standard ECR Mail Equation

The Standard ECR mail demand equation includes the following explanatory variables.


(1)
Macro-Economic Variables: Retail Sales and Investment
The relationship between Standard ECR mail volume and the economy is modeled through the inclusion of two variables: real retail sales per adult (STR), and gross private domestic investment per adult (INVR).  The latter of these variables is lagged two quarters.

Retail sales are included in the Standard ECR equation based on a theory of direct-mail advertising which posits that the level of advertising will be chosen as a function of expected sales.  Hence, there is presumed to be a close relationship between direct-mail advertising volume and the level of retail sales.
Standard mail volume, like advertising expenditures in general, is more sensitive to the business cycle, however, than retail sales.  Gross private domestic investment exhibits similar cyclicality.  Advertising can be viewed as a type of business investment.  As such, direct-mail advertising volume could be affected by the same factors which drive investment in general.  To reflect this relationship, real gross private domestic investment is also included as an explanatory variable in the demand equations for Standard ECR mail volume.

Both retail sales and investment were chosen for inclusion in the Standard ECR equation on the basis of a comparison of econometric results including several candidate macro-economic variables, including employment, consumption, and GDP.


(2)
Postal Prices

The Standard ECR mail equation only contains one Postal price: a price index for the price of Standard ECR mail (PX3R_CR).

(3)
Price of Direct-Mail Advertising
The Standard ECR mail equation includes a producer price index for direct-mail advertising (WP_ADVPR) lagged four quarters.  This series is tracked by the Bureau of Labor Statistics and measures the non-postage costs of preparing and sending direct-mail advertising. 

(4)
Time Trend
The Standard ECR mail equation includes a linear time trend over its full sample period.  This trend, which has a negative coefficient in the Standard ECR equation, measures the extent to which increasing targeting capabilities have led to a long-run migration away from Enhanced Carrier Route and toward Standard Regular mail.
(5)
Interventions

The Standard ECR mail equation includes one non-linear Intervention and one dummy variable to reflect the impact of changes to the relative relationship between Standard Regular and ECR prices.



(a)
R97-1

With the implementation of R97-1 rates in 1999Q2, Standard ECR basic letter rates were set greater than Standard Regular automation 5-digit letter rates in that case, leading some mail to migrate from Standard ECR to Standard Regular.

A non-linear Intervention starting in 1999Q2 is included in the Standard ECR equation to explain this.  This Intervention takes the following form:
Ln(Vol)t = a + …+ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + ω2·St + …
where Pt is a pulse function and St is a step function, so that Pt = 1 if t=1999Q2 and 0 otherwise; St = 1 if t >1999Q2 and 0 otherwise.  This variable has an initial value in 1999Q2 of ω0, which decays toward a long-run value of ω2.



(b)
R2006-1

A dummy variable equal to one starting with the implementation of R2006-1 rates in 2007Q3 (D_R06) is included in the Standard ECR equation.  Standard ECR automation letter discounts were eliminated at this time, leading this mail to migrate from Standard ECR to Standard Regular.

(5)
Other Variables


There are two other sets of variables in the Standard ECR mail equation.

(a)
Election Dummies

Political campaigns are a heavy user of Standard mail volume.  Because of the general timing of Federal elections in only even-numbered years, the effect of elections on Standard mail volumes is not adequately modeled by simple seasonal variables.

Two such variables are included in the Standard ECR mail equation.  The variable EL_OFF_OCT00 has a value of one during October of off-year Federal election years since 2000 (i.e., October of 2002 and 2006), and is equal to zero otherwise.  The variable D_EL3 is equal to one in the third quarter of all Federal election years (both off-year and Presidential).
(b)
Seasonal Variables

Finally, the Standard ECR mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Standard ECR Mail

Full econometric output for the Standard ECR mail demand equation is presented below.
Mail Category:                                                      Standard ECR          

                                                               Baseline Equation          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -1.915954       0.345965      -5.537998             

STR                          0.702028       0.129861       5.405982             

INVR(-2)                     0.211169       0.060235       3.505739             

WP_ADVPR(-4)                -0.625920       0.208971      -2.995250             

TREND                       -0.003477       0.001113      -3.123932             

EL_OFF_OCT00                 0.111982       0.055207       2.028418             

D_EL3                        0.016372       0.010229       1.600531             

D_R06                       -0.062509       0.024662      -2.534657             

PX3R_CR                     -0.247193       0.113957      -2.169177             

  lag 1                     -0.089084       0.116507      -0.764623             

  lag 2                     -0.007294       0.112386      -0.064899             

  lag 3                     -0.169934       0.110771      -1.534101             

  lag 4                     -0.197529       0.099540      -1.984410             
Long-Run Price Elasticities                       

                             PX3R_CR              

         Current            -0.247193             

          Lag 1             -0.089084             

          Lag 2             -0.007294             

          Lag 3             -0.169934             

          Lag 4             -0.197529             

           Sum              -0.711033             

   T-Statistic on Sum       -5.664776             

                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.093641       0.028341      -3.304130             

W1: Lag Pulse                0.258003       0.022443       11.49598             

W2: Long-Run Step           -0.365903       0.065405      -5.594377             

Delta                        0.924000       0.075080       12.30695             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1999                            -0.093641      -0.107900      -0.127508             

           2000             -0.145626      -0.162367      -0.177836      -0.192129             

           2001             -0.205336      -0.217539      -0.228815      -0.239234             

           2002             -0.248861      -0.257756      -0.265975      -0.273570             

           2003             -0.280587      -0.287071      -0.293062      -0.298598             

           2004             -0.303713      -0.308440      -0.312807      -0.316842             

           2005             -0.320571      -0.324016      -0.327200      -0.330141             

           2006             -0.332859      -0.335370      -0.337691      -0.339835             

           2007             -0.341816      -0.343647      -0.345338      -0.346901             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP16_30                     0.535566       0.183870       2.912744             

OCT                          0.561045       0.211943       2.647146             

NOV1_DEC10                  -0.184552       0.169740      -1.087263             

DEC11_17                    -0.127246       0.223804      -0.568561             

DEC18_31                     0.422483       0.093273       4.529509             

JAN_JUN                      0.032258       0.017632       1.829464             

GQTR1_4                      0.036331       0.027773       1.308158             

GQTR2_4                      0.018921       0.010688       1.770266             

GQTR3_4                     -0.024791       0.009251      -2.679705             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.151924       0.089644       0.032258       0.047776             

           1989              0.152364       0.093037       0.032258       0.042421             

           1990              0.162800       0.093037       0.032258       0.037067             

           1991              0.172775       0.090691       0.032258       0.037067             

           1992              0.182381       0.088346       0.032258       0.026358             

           1993              0.201593       0.083654       0.032258       0.020883             

           1994              0.200394       0.081309       0.032258       0.015471             

           1995              0.210830       0.077278       0.032258       0.010059             

           1996              0.221266       0.077278       0.032258       0.010406             

           1997              0.234747       0.070901       0.032258       0.010753             

           1998              0.237422       0.067712       0.032258       0.011100             

           1999              0.240096       0.065367       0.032258       0.011446             

           2000              0.193928       0.051179       0.007467       0.059959             

           2001              0.198551       0.051179       0.007467       0.054102             

           2002              0.203869       0.051179       0.007467       0.059959             

           2003              0.203869       0.051179       0.007467       0.059959             

           2004              0.203869       0.051179       0.007467       0.059959             

           2005              0.193928       0.051179       0.007467       0.059959             

           2006              0.193928       0.051179       0.007467       0.059959             

           2007              0.198551       0.051179       0.007467       0.054102             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.026305             

Mean Square Error            0.000496             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000496             

    Last 5 Yrs               0.000183             

    Last 4 Yrs               0.000215             

    Last 3 Yrs               0.000228             

    Last 2 Yrs               0.000181             

     Last 1 Yr               0.000193             

Durbin-Watson                1.522487             

R-Square                     0.967153             

Adj. R-Square                0.951039             

Degrees of Freedom              53                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.983                    0.321                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -19.479              -3.410                 

Residuals                       -9.538              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.003641       1.003181       1.004309       1.001835       0.999966             

    Base 4 Yrs Ago                        1.002722       1.004643       1.001234       0.999049             

    Base 3 Yrs Ago                                       1.006567       1.000491       0.997828             

    Base 2 Yrs Ago                                                      0.994452       0.993487             

    Base 1 Yr  Ago                                                                     0.992523             
SHILLER K-SQUARED VALUES                          

PX3R_CR                      0.001563             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.207603       0.199844       0.112509       1.776251             

            2               -0.095861      -0.143055       0.113228      -1.263432             

            3               -0.231397      -0.180155       0.113961      -1.580852             

            4               -0.088764      -0.006353       0.114708      -0.055384             

            5               -0.140912      -0.184250       0.115470      -1.595651             

            6               -0.113427      -0.122054       0.116248      -1.049952             

            7               -0.131044      -0.160010       0.117041      -1.367123             

            8                0.014110      -0.017250       0.117851      -0.146375             

            9                0.279767       0.223641       0.118678       1.884429             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994               0.113         -0.507          0.307          0.514               

           1995              -2.567          0.151         -0.797         -0.544               

           1996              -2.659          0.054          1.256          1.361               

           1997              -0.587         -0.020          0.662          1.624               

           1998              -0.158          0.025          0.798          2.220               

           1999              -1.156         -0.016         -0.878          1.219               

           2000               0.114          1.407         -0.268          0.846               

           2001               0.364         -1.027         -0.429         -0.692               

           2002              -1.675          0.526          0.641         -0.128               

           2003               1.466         -0.638         -0.926         -0.518               

           2004              -0.040         -0.712         -0.543          0.640               

           2005               1.220         -0.509         -0.353          0.306               

           2006               0.290         -0.471          0.937         -0.625               

           2007              -0.429         -0.898         -0.651         -0.892               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      21.283                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994               0.113         -0.394         -0.086          0.428               

           1995              -2.139         -1.988         -2.785         -3.329               

           1996              -5.989         -5.935         -4.678         -3.318               

           1997              -3.904         -3.924         -3.262         -1.639               

           1998              -1.797         -1.772         -0.974          1.246               

           1999               0.091          0.075         -0.803          0.416               

           2000               0.530          1.937          1.670          2.516               

           2001               2.879          1.852          1.423          0.731               

           2002              -0.944         -0.418          0.224          0.096               

           2003               1.561          0.924         -0.002         -0.520               

           2004              -0.560         -1.272         -1.814         -1.175               

           2005               0.045         -0.464         -0.817         -0.511               

           2006              -0.221         -0.692          0.245         -0.380               

           2007              -0.809         -1.706         -2.357         -3.249               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988             -0.044805      -0.002475       0.000431       0.002840             

           1989              0.014130       0.039125       0.031231       0.001968             

           1990             -0.023125      -0.032946      -0.022643       0.011585             

           1991              0.030544      -0.006057       0.013028      -0.012286             

           1992              0.027546      -0.018080      -0.018491      -0.011566             

           1993              0.029931       0.034105      -0.009495      -0.015928             

           1994              0.016636       0.011568       0.006964       0.008710             

           1995             -0.014220       0.005494      -0.012184      -0.015580             

           1996             -0.045628      -0.016609       0.004289      -0.009720             

           1997             -0.005104      -0.008041       0.017917       0.011753             

           1998              0.010228      -0.007709       0.003224       0.021437             

           1999             -0.001989      -0.000000      -0.024867       0.000841             

           2000              0.011593       0.034761       0.001929       0.012800             

           2001              0.004503      -0.015847      -0.011480      -0.011568             

           2002             -0.046611       0.020370       0.017255      -0.004409             

           2003              0.006849      -0.001725      -0.013395       0.000152             

           2004             -0.000784      -0.003686      -0.013970       0.022042             

           2005              0.032588      -0.004562      -0.010765       0.009460             

           2006              0.004896      -0.002834       0.021014      -0.014338             

           2007             -0.007028      -0.020471       0.015419      -0.008133             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Standard ECR                                           

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                        29671.452            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                       -0.14%     -0.711              0.10%           

STR                                             16.78%      0.702             11.51%           

INVR(-2)                                        13.18%      0.211              2.65%           

WP_ADVPR(-4)                                    -9.06%     -0.626              6.12%           

TREND                                   48303349327.0%     -0.003             -6.72%           

EL_OFF_OCT00                                     9.85%      0.112              1.06%           

D_EL3                                          -30.39%      0.016             -0.59%           

D_R06                                           60.95%     -0.063             -2.93%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1999Q2                                                       -7.95%           

Seasonality                                                                    0.21%           

Other Factors                                                                 -0.02%           

Mechanical Net Trend                                                       0.999966            

Base Volume                                                               32177.311            

Total Change in Volume                                                         8.45%          
Standard Nonprofit Mail
1.
Explanatory Variables used in Standard Nonprofit Mail Equation

The Standard Nonprofit mail demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Employment

The relationship between Standard Nonprofit mail volume and the general economy is modeled through the inclusion of Private Employment (EMPLOY) as an explanatory variable in the Standard Nonprofit mail equation.

The theoretical rationale for including total employment as a macro-economic variable is that in many cases, mail volume is not affected by the dollar value of economic transactions, so much as by the number of such transactions.  For example, the number of credit card bills one receives does not necessarily go up as the total amount charged per card goes up.  While variables like GDP or retail sales may be good measures of the total dollar amount of economic activity (e.g., the total amount charged per credit card), employment appears to be a better measure of the number of business transactions (e.g., number of credit card bills received).  Employment was chosen as the macro-economic variable to be included in the Standard Nonprofit equation on the basis of a comparison of econometric results including several candidate macro-economic variables, including retail sales, consumption, and GDP.



(2)
Postal Prices

The Standard Nonprofit mail equation only contains one Postal price: a price index for the price of Standard Nonprofit mail (PX3N_NCR).


(3)
Time Trend
The Standard Nonprofit mail equation includes a linear time trend over its full sample period.

(4)
Interventions




(a)
MC96-1

With the implementation of Nonprofit Classification Reform (MC96-1) in October of 1996 (1997Q1), Standard Nonprofit ECR basic letter rates were set greater than Standard Nonprofit automation 5-digit letter rates, leading some mail to migrate from Standard Nonprofit ECR to Standard Nonprofit.

A non-linear Intervention starting in 1997Q1 is included in the Standard Nonprofit equation to explain this.  This Intervention takes the following form:
Ln(Vol)t = a + …+ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + ω2·St + …
where Pt is a pulse function and St is a step function, so that Pt = 1 if t=1997Q1 and 0 otherwise; St = 1 if t >1997Q1 and 0 otherwise.  This variable has an initial value in 1997Q1 of ω0, which decays toward a long-run value of ω2.



(b)
R2006-1

A dummy variable equal to one starting with the implementation of R2006-1 rates in 2007Q3 (D_R06) is included in the Standard Nonprofit mail equation.  Standard Nonprofit ECR automation letter discounts were eliminated at this time, leading this mail to migrate from Standard Nonprofit ECR to Standard Nonprofit.

(5)
Other Variables


There are two other sets of variables in the Standard Nonprofit mail equation.

(a)
Election Dummies

Political campaigns are a heavy user of Standard mail volume.  Because of the general timing of Federal elections in only even-numbered years, the effect of elections on Standard mail volumes is not adequately modeled by simple seasonal variables.


Four such variables are included in the Standard Nonprofit mail equation.  The variable EL_OFF_OCT has a value of one during October of off-year (i.e., non-Presidential) Federal election years, and is equal to zero otherwise.  The variable EL_PRES_SEP has a value of one during September of Presidential election years, and is equal to zero otherwise.  The variable EL_PRES_OCT00 has a value of one during October of Presidential election years since 2000 (i.e., October of 2000 and 2004), and is equal to zero otherwise.  The variable D_EL3 is equal to one in the third quarter of all Federal election years (both off-year and Presidential).

(b)
Seasonal Variables

Finally, the Standard Nonprofit mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Standard Nonprofit Mail

Full econometric output for the Standard Nonprofit mail demand equation is presented below.
Mail Category:                                                Standard Nonprofit          

                                                         Standard Nonprofit Only          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -1.488673       0.168199      -8.850682             

EMPLOY                       0.711244       0.104623       6.798157             

TREND                       -0.002560       0.000390      -6.561376             

D_EL3                        0.013354       0.007080       1.886222             

EL_OFF_OCT                   0.101212       0.023736       4.264017             

EL_PRES_SEP                  0.055810       0.033150       1.683537             

EL_PRES_OCT00                0.131324       0.039557       3.319913             

D_R06                        0.006554       0.017371       0.377270             

PX3N_NCR                    -0.057272       0.029347      -1.951560             

  lag 1                     -0.033810       0.017637      -1.916964             

  lag 2                     -0.013494       0.013301      -1.014552             

  lag 3                      0.000000       0.000000       0.000394             

  lag 4                      0.000000       0.000000       0.000373             
Long-Run Price Elasticities                       

                            PX3N_NCR              

         Current            -0.057272             

          Lag 1             -0.033810             

          Lag 2             -0.013494             

          Lag 3              0.000000             

          Lag 4              0.000000             

           Sum              -0.104577             

   T-Statistic on Sum       -2.210931             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.032897       0.021024       1.564752             

W1: Lag Pulse               -0.234766       0.018317      -12.81679             

W2: Long-Run Step            0.267337       0.063572       4.205285             

Delta                        0.958891       0.076827       12.48112             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1997              0.032897       0.032571       0.042222       0.051476             

           1998              0.060350       0.068859       0.077018       0.084842             

           1999              0.092344       0.099538       0.106436       0.113051             

           2000              0.119393       0.125475       0.131307       0.136899             

           2001              0.142261       0.147403       0.152333       0.157061             

           2002              0.161594       0.165941       0.170110       0.174107             

           2003              0.177939       0.181614       0.185138       0.188517             

           2004              0.191758       0.194865       0.197844       0.200701             

           2005              0.203440       0.206067       0.208585       0.211001             

           2006              0.213317       0.215537       0.217667       0.219709             

           2007              0.221667       0.223544       0.225344       0.227071             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                         0.253135       0.110075       2.299663             

OCT                          0.620323       0.112903       5.494320             

NOV_DEC24                    0.102413       0.085358       1.199814             

DEC25_JAN1                   0.558577       0.664660       0.840396             

JAN_MAR                      0.193583       0.048009       4.032211             

APR_JUN                      0.130125       0.044781       2.905803             

GQTR1_4                     -0.003110       0.040220      -0.077330             

GQTR2_4                      0.006363       0.053364       0.119240             

GQTR3_4                     -0.076686       0.025461      -3.011900             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.306305       0.213717       0.145319       0.083005             

           1989              0.303168       0.211035       0.146213       0.081696             

           1990              0.305352       0.211035       0.147107       0.080388             

           1991              0.312858       0.209695       0.147107       0.077695             

           1992              0.315043       0.208354       0.148894       0.077770             

           1993              0.319411       0.205672       0.149515       0.075885             

           1994              0.314090       0.204332       0.150396       0.074562             

           1995              0.316274       0.202991       0.151278       0.073239             

           1996              0.318459       0.202991       0.152159       0.069195             

           1997              0.328149       0.200310       0.153040       0.070594             

           1998              0.330333       0.198969       0.153922       0.069271             

           1999              0.332518       0.197628       0.154803       0.067948             

           2000              0.302350       0.199946       0.053439       0.155620             

           2001              0.305094       0.199946       0.053439       0.153371             

           2002              0.309256       0.199946       0.053439       0.152333             

           2003              0.309256       0.199946       0.053439       0.155620             

           2004              0.309256       0.199946       0.053439       0.155620             

           2005              0.302350       0.199946       0.053439       0.155620             

           2006              0.302350       0.199946       0.053439       0.155620             

           2007              0.305094       0.199946       0.053439       0.153371             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.013580             

Mean Square Error            0.000256             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000288             

    Last 5 Yrs               0.000189             

    Last 4 Yrs               0.000142             

    Last 3 Yrs               0.000141             

    Last 2 Yrs               0.000107             

     Last 1 Yr               0.000106             

Durbin-Watson                1.932920             

R-Square                     0.984703             

Adj. R-Square                0.977199             

Degrees of Freedom              53                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.984                    0.368                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -39.278              -3.410                 

Residuals                       -8.749              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.011467       1.008640       1.004709       1.000679       1.000005             

    Base 4 Yrs Ago                        1.005820       1.001347       0.997109       0.997159             

    Base 3 Yrs Ago                                       0.996894       0.992782       0.994289             

    Base 2 Yrs Ago                                                      0.988686       0.992989             

    Base 1 Yr  Ago                                                                     0.997310             
SHILLER K-SQUARED VALUES                          

PX3N_NCR                     0.401563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.234707       0.130455       1.799147             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.030419       0.030447       0.113228       0.268904             

            2               -0.099978      -0.100709       0.113961      -0.883714             

            3                0.175865       0.182550       0.114708       1.591435             

            4               -0.092773      -0.119914       0.115470      -1.038484             

            5                0.106902       0.164832       0.116248       1.417938             

            6                0.125586       0.050993       0.117041       0.435688             

            7               -0.035412       0.033593       0.117851       0.285046             

            8               -0.256578      -0.325835       0.118678      -2.745533             

            9               -0.227892      -0.225250       0.119523      -1.884580             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994              -0.692         -1.363         -1.659         -0.567               

           1995               1.032          2.379         -0.200          1.634               

           1996              -0.401         -1.228          2.118          1.418               

           1997              -0.346         -0.455         -0.548          0.379               

           1998              -0.160         -1.104         -0.605         -0.020               

           1999              -0.057         -0.815         -0.308         -0.724               

           2000              -0.378          0.434         -2.819         -0.390               

           2001               1.536         -0.588         -0.260         -1.250               

           2002              -1.646          0.257          0.216          0.220               

           2003               0.297         -0.734          0.217          2.186               

           2004               0.644          0.515          0.299          1.132               

           2005              -0.183          0.537          0.990         -1.273               

           2006              -0.024         -0.014         -1.633         -0.913               

           2007              -0.520         -0.945         -0.690          0.840               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      21.283                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994              -0.692         -2.055         -3.714         -4.281               

           1995              -3.249         -0.870         -1.070          0.564               

           1996               0.163         -1.065          1.053          2.471               

           1997               2.125          1.671          1.122          1.502               

           1998               1.342          0.237         -0.368         -0.388               

           1999              -0.446         -1.261         -1.569         -2.293               

           2000              -2.671         -2.237         -5.055         -5.446               

           2001              -3.909         -4.497         -4.757         -6.007               

           2002              -7.653         -7.396         -7.180         -6.960               

           2003              -6.663         -7.397         -7.179         -4.994               

           2004              -4.350         -3.835         -3.536         -2.404               

           2005              -2.588         -2.051         -1.061         -2.334               

           2006              -2.359         -2.373         -4.006         -4.919               

           2007              -5.439         -6.384         -7.074         -6.234               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988             -0.025629      -0.010113      -0.021012      -0.012831             

           1989              0.002281      -0.001935       0.021253       0.005784             

           1990              0.012188       0.001038       0.001701       0.021177             

           1991             -0.003644      -0.002933       0.001954       0.006061             

           1992             -0.004695       0.011648       0.024481      -0.015500             

           1993             -0.009647       0.007235      -0.010568      -0.000989             

           1994              0.001842      -0.018136      -0.030418      -0.041911             

           1995             -0.007192       0.031509      -0.015854       0.005844             

           1996             -0.004295      -0.011448       0.027778       0.021925             

           1997              0.004040      -0.005582       0.000962       0.004713             

           1998              0.005930       0.000744      -0.001298       0.012869             

           1999              0.007522      -0.006284       0.001207      -0.002682             

           2000              0.008072       0.005603      -0.002812      -0.006489             

           2001              0.000742      -0.012243      -0.004709      -0.026772             

           2002             -0.020956       0.002765       0.004467      -0.010134             

           2003              0.001059      -0.018757       0.002798       0.033801             

           2004              0.005257       0.009438       0.007479       0.020295             

           2005              0.003099       0.014228       0.023403      -0.008717             

           2006              0.004077       0.005351      -0.016350      -0.010863             

           2007             -0.005812      -0.009092      -0.016973       0.004476             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988                            -0.004098      -0.018638      -0.007899             

           1989              0.005293      -0.002471       0.021707       0.000796             

           1990              0.010831      -0.001823       0.001458       0.020777             

           1991             -0.008614      -0.002078       0.002643       0.005603             

           1992             -0.006118       0.012750       0.021747      -0.021246             

           1993             -0.006009       0.009499      -0.012266       0.001491             

           1994              0.002074      -0.018569      -0.026162      -0.034771             

           1995              0.002645       0.033197      -0.023250       0.009565             

           1996             -0.005667      -0.010440       0.030465       0.015406             

           1997             -0.001106      -0.006530       0.002273       0.004487             

           1998              0.004824      -0.000648      -0.001473       0.013174             

           1999              0.004501      -0.008049       0.002682      -0.002966             

           2000              0.008701       0.003708      -0.004127      -0.005829             

           2001              0.002265      -0.012417      -0.001835      -0.025667             

           2002             -0.014672       0.007683       0.003818      -0.011183             

           2003              0.003438      -0.019006       0.007200       0.033145             

           2004             -0.002676       0.008204       0.005264       0.018540             

           2005             -0.001664       0.013500       0.020064      -0.014210             

           2006              0.006123       0.004394      -0.017606      -0.007026             

           2007             -0.003262      -0.007728      -0.014839       0.008459             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Standard Nonprofit                                     

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                        11310.268            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                       -0.89%     -0.105              0.09%           

EMPLOY                                          -0.45%      0.711             -0.32%           

TREND                                   48303349327.0%     -0.003             -4.99%           

D_EL3                                          -30.39%      0.013             -0.48%           

EL_OFF_OCT                                       9.85%      0.101              0.96%           

EL_PRES_SEP                                      0.00%      0.056              0.00%           

EL_PRES_OCT00                                    0.00%      0.131              0.00%           

D_R06                                           60.95%      0.007              0.31%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1997Q1                                                        5.80%           

Seasonality                                                                   -0.33%           

Other Factors                                                                  0.00%           

Mechanical Net Trend                                                       1.000005            

Base Volume                                                               12113.798            

Total Change in Volume                                                         7.10%           
Standard Nonprofit ECR Mail
1.
Explanatory Variables used in Standard Nonprofit ECR Mail Equation

The Standard Nonprofit ECR mail demand equation includes the following explanatory variables.



(1)
Postal Prices

The Standard Nonprofit ECR mail equation only contains one Postal price: a price index for the price of Standard Nonprofit ECR mail (PX3N_CR).


(2)
Time Trend
The Standard Nonprofit ECR mail equation includes a linear time trend over its full sample period.

(3)
Interventions
The Standard Nonprofit ECR mail equation includes variables to model the negative impact of two rate cases which led to a migration of mail from Standard Nonprofit ECR to Standard Nonprofit.




(a)
MC96-1

With the implementation of Nonprofit Classification Reform (MC96-1) in October of 1996 (1997Q1), Standard Nonprofit ECR basic letter rates were set greater than Standard Nonprofit automation 5-digit letter rates, leading some mail to migrate from Standard Nonprofit ECR to Standard Nonprofit.

A dummy variable equal to one after the implementation of MC96-1 rates and zero before (MC96_1) is included in the Standard Nonprofit ECR equation.

In addition, a non-linear intervention starting in 1997Q1 is included in the Standard Nonprofit equation to explain this.  This Intervention takes the following form:
Ln(Vol)t = a + …+ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + ω2·St + …
where Pt is a pulse function and St is a step function, so that Pt = 1 if t=1997Q1 and 0 otherwise; St = 1 if t >1997Q1 and 0 otherwise.  This variable has an initial value in 1997Q1 of ω0, which decays toward a long-run value of ω2.



(b)
R2006-1

A dummy variable equal to one starting with the implementation of R2006-1 rates in 2007Q3 (D_R06) is included in the Standard Nonprofit ECR mail equation.  Standard Nonprofit ECR automation letter discounts were eliminated at this time, leading this mail to migrate from Standard Nonprofit ECR to Standard Nonprofit.

(5)
Other Variables


There are two other sets of variables in the Standard Nonprofit ECR mail equation.

(a)
Election Dummies

Political campaigns are a heavy user of Standard mail volume.  Because of the general timing of Federal elections in only even-numbered years, the effect of elections on Standard mail volumes is not adequately modeled by simple seasonal variables.


Six such variables are included in the Standard Nonprofit ECR mail equation.  The variable EL_OFF_FALL has a value of one during September and October of off-year (i.e., non-Presidential) Federal election years, and is equal to zero otherwise.  The variable EL_OFF_OCT00 is equal to one during October of off-year Federal election years since 2000 (i.e., October of 2002 and 2006), and is equal to zero otherwise.  The variable EL_PRES_OCT has a value of one during October of Presidential election years, and is equal to zero otherwise.  The variable EL_PRES_SEP00 has a value of one during September of Presidential election years since 2000 (i.e., September of 2000 and 2004), and is equal to zero otherwise.  The variable EL_PRES_OCT00 has a value of one during October of Presidential election years since 2000 (i.e., October of 2000 and 2004), and is equal to zero otherwise.  The variable D_EL3 is equal to one in the third quarter of all Federal election years (both off-year and Presidential).


(b)
Seasonal Variables

Finally, the Standard Nonprofit ECR mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Standard Nonprofit ECR Mail

Full econometric output for the Standard Nonprofit ECR mail demand equation is presented below.
Mail Category:                                                 Std Nonprofit ECR          

                                                     Standard Nonprofit ECR Only          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -5.078187       0.588645      -8.626905             

TREND                        0.005046       0.001479       3.411172             

MC96_1                      -0.575848       0.096121      -5.990860             

D_EL3                        0.060348       0.033820       1.784384             

EL_OFF_FALL                  0.215547       0.088386       2.438700             

EL_OFF_OCT00                 0.794543       0.214836       3.698369             

EL_PRES_SEP00                0.177269       0.202267       0.876412             

EL_PRES_OCT                  0.485128       0.144058       3.367577             

EL_PRES_OCT00                0.630705       0.244562       2.578919             

D_R06                       -0.196028       0.077635      -2.525011             

PX3N_CR                     -0.223675       0.234475      -0.953942             

  lag 1                     -0.023136       0.191938      -0.120538             

  lag 2                     -0.002065       0.195968      -0.010538             

  lag 3                     -0.097175       0.165435      -0.587390             

  lag 4                     -0.192838       0.167273      -1.152834             
Long-Run Price Elasticities                       

                             PX3N_CR              

         Current            -0.223675             

          Lag 1             -0.023136             

          Lag 2             -0.002065             

          Lag 3             -0.097175             

          Lag 4             -0.192838             

           Sum              -0.538889             

   T-Statistic on Sum       -3.116024             

                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.558227       0.185777       3.004822             

W1: Lag Pulse                0.504381       0.148192       3.403568             

Delta                        0.969158       0.018364       52.77617             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1997              0.558227       0.504381       0.488825       0.473748             

           1998              0.459137       0.444977       0.431253       0.417952             

           1999              0.405062       0.392569       0.380461       0.368727             

           2000              0.357355       0.346334       0.335652       0.325300             

           2001              0.315267       0.305544       0.296120       0.286987             

           2002              0.278136       0.269558       0.261244       0.253187             

           2003              0.245378       0.237811       0.230476       0.223368             

           2004              0.216479       0.209802       0.203331       0.197060             

           2005              0.190983       0.185092       0.179384       0.173851             

           2006              0.168489       0.163293       0.158257       0.153376             

           2007              0.148645       0.144061       0.139618       0.135312             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                      1.615149       1.405846       1.148880             

SEP16_DEC10                  0.482272       0.174296       2.766977             

DEC11_17                     0.684157       0.737518       0.927647             

DEC18_31                     3.160315       3.771382       0.837973             

JAN2_FEB                    -0.557160       0.890667      -0.625554             

MARCH                        0.991165       0.495982       1.998389             

APR1_15                     -1.162426       1.626064      -0.714871             

APR16_MAY                    0.091002       0.570761       0.159441             

GQTR1_4                     -0.505910       0.536534      -0.942923             

GQTR2_4                      0.278965       0.548107       0.508962             

GQTR3_4                      0.273763       0.140381       1.950133             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.538639       0.217222       0.073188       0.242103             

           1989              0.496901       0.267376       0.087148       0.236973             

           1990              0.496901       0.244607       0.118762       0.231842             

           1991              0.493975       0.240092       0.102390       0.214660             

           1992              0.491049       0.212807       0.127747       0.222549             

           1993              0.485198       0.249317       0.139739       0.219756             

           1994              0.482272       0.244802       0.152241       0.215549             

           1995              0.482272       0.234349       0.164743       0.211342             

           1996              0.482272       0.188810       0.177246       0.178565             

           1997              0.498690       0.196612       0.189748       0.179543             

           1998              0.515109       0.211898       0.159241       0.162176             

           1999              0.531527       0.230153       0.175839       0.145787             

           2000              0.385292       0.279202       0.122419       0.286316             

           2001              0.390818       0.279202       0.138697       0.284354             

           2002              0.385292       0.265812       0.123601       0.265340             

           2003              0.385292       0.265812       0.123601       0.286316             

           2004              0.385292       0.279202       0.122419       0.286316             

           2005              0.385292       0.286735       0.122419       0.286316             

           2006              0.385292       0.286735       0.122419       0.286316             

           2007              0.390818       0.279202       0.138697       0.284354             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.277871             

Mean Square Error            0.005557             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.005557             

    Last 5 Yrs               0.001782             

    Last 4 Yrs               0.001649             

    Last 3 Yrs               0.001962             

    Last 2 Yrs               0.002084             

     Last 1 Yr               0.001342             

Durbin-Watson                1.704566             

R-Square                     0.914381             

Adj. R-Square                0.864722             

Degrees of Freedom              50                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.938                    0.002                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -20.082              -3.410                 

Residuals                       -8.408              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.034809       0.993975       1.007266       0.988015       0.993537             

    Base 4 Yrs Ago                        0.954752       0.993770       0.972893       0.983479             

    Base 3 Yrs Ago                                       1.034383       0.982092       0.993246             

    Base 2 Yrs Ago                                                      0.932444       0.973295             

    Base 1 Yr  Ago                                                                     1.015936             
SHILLER K-SQUARED VALUES                          

PX3N_CR                      0.015625             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.134536       0.132428       0.112509       1.177049             

            2               -0.068684      -0.080398       0.113228      -0.710055             

            3                0.121417       0.139793       0.113961       1.226679             

            4               -0.101594      -0.142491       0.114708      -1.242211             

            5               -0.069220      -0.008194       0.115470      -0.070958             

            6                0.065944       0.034533       0.116248       0.297068             

            7                0.021613       0.037242       0.117041       0.318200             

            8               -0.228664      -0.229799       0.117851      -1.949907             

            9               -0.265283      -0.244572       0.118678      -2.060800             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995               0.851          0.749         -0.439         -0.242               

           1996              -0.055          1.687         -3.012          0.165               

           1997              -0.265          0.373         -0.192          0.494               

           1998              -0.634         -0.120         -0.813         -0.432               

           1999               0.897         -0.009          0.260          1.852               

           2000              -0.924          0.440         -3.423          0.344               

           2001               0.195         -0.354         -0.215         -0.521               

           2002              -1.388          0.116         -0.058          1.153               

           2003               1.926          0.148          1.098          0.513               

           2004              -0.595          0.258         -0.761         -0.299               

           2005               0.393          0.464         -0.777          0.198               

           2006               0.112         -0.631         -1.324         -1.215               

           2007              -0.543         -0.939         -1.185          0.149               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      20.508                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995               0.851          1.600          1.162          0.920               

           1996               0.865          2.552         -0.460         -0.295               

           1997              -0.560         -0.186         -0.378          0.115               

           1998              -0.518         -0.639         -1.451         -1.883               

           1999              -0.987         -0.996         -0.736          1.116               

           2000               0.193          0.633         -2.790         -2.446               

           2001              -2.251         -2.604         -2.819         -3.340               

           2002              -4.729         -4.613         -4.671         -3.518               

           2003              -1.592         -1.444         -0.346          0.167               

           2004              -0.428         -0.170         -0.931         -1.230               

           2005              -0.837         -0.373         -1.150         -0.952               

           2006              -0.840         -1.471         -2.794         -4.010               

           2007              -4.553         -5.492         -6.677         -6.527               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988             -0.092150      -0.112342      -0.014530       0.011410             

           1989              0.054623       0.046008      -0.045066      -0.050986             

           1990             -0.018478       0.001997       0.009016      -0.037201             

           1991             -0.085958       0.016838      -0.109774       0.083774             

           1992              0.199088       0.024717       0.002181       0.034344             

           1993             -0.052523       0.036155       0.029500       0.019130             

           1994             -0.035757      -0.057093       0.221329      -0.011557             

           1995             -0.003600       0.019832       0.088370       0.021269             

           1996              0.016364       0.066018      -0.114183      -0.121960             

           1997              0.000000      -0.011525      -0.033911      -0.002128             

           1998             -0.070465       0.001520      -0.020416      -0.009792             

           1999              0.099571      -0.018577       0.006691       0.085290             

           2000              0.049415      -0.022419       0.015502       0.006821             

           2001             -0.033848      -0.020539       0.026913      -0.079449             

           2002             -0.027438       0.012314      -0.021933       0.057620             

           2003              0.027339       0.018131       0.076758       0.048005             

           2004             -0.037010       0.034693      -0.014473      -0.006821             

           2005              0.034305       0.058487      -0.031601       0.035760             

           2006             -0.000976      -0.029488      -0.062494      -0.080807             

           2007             -0.028054      -0.067445      -0.004940       0.002606             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Std Nonprofit ECR                                      

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                         2696.226            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        7.53%     -0.539             -3.84%           

TREND                                   48303349327.0%      0.005             10.62%           

MC96_1                                           0.00%     -0.576              0.00%           

D_EL3                                          -30.39%      0.060             -2.16%           

EL_OFF_FALL                                      0.51%      0.216              0.11%           

EL_OFF_OCT00                                     9.85%      0.795              7.75%           

EL_PRES_SEP00                                    0.00%      0.177              0.00%           

EL_PRES_OCT                                      0.00%      0.485              0.00%           

EL_PRES_OCT00                                    0.00%      0.631              0.00%           

D_R06                                           60.95%     -0.196             -8.91%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1997Q1                                                      -11.63%           

Seasonality                                                                    6.47%           

Other Factors                                                                 -3.19%           

Mechanical Net Trend                                                       0.993537            

Base Volume                                                                2669.884            

Total Change in Volume                                                        -0.98%          
Retail Parcel Post
1.
Explanatory Variables used in Retail Parcel Post Equation

The Retail Parcel Post demand equation includes the following explanatory variables.



(1)
Time Trend
The Retail Parcel Post demand equation includes a linear time trend (TREND) which increases by one each quarter throughout the sample period.


(3)
Postal Prices

The Retail Parcel Post demand equation includes one postal price, a price index for the average price of non-destination-entry Parcel Post (PX25_ND).


(3)
Competitor Prices

The Retail Parcel Post demand equation includes a price index measuring the average published price for UPS Ground rates (PX_UPS_ND).  This price index is constructed as a weighted average of published UPS Ground rates.  The weights used are taken from Retail Parcel Post billing determinants and are the same weights used to construct the Retail Parcel Post price index (PX25_ND).  The UPS price index also assumes 100 percent of all deliveries are made to residences and are therefore subject to UPS’s residential surcharge.

(4)
Dummy Variables
The Retail Parcel Post equation includes five dummy variables.
The first of these, D_DC, is a dummy equal to zero prior to the introduction of Delivery Confirmation by the Postal Service in 1993Q3 and is equal to one thereafter.  When Delivery Confirmation was introduced, electronic delivery confirmation was available for Priority Mail at no charge.  In contrast, electronic delivery confirmation for Parcel Post cost $0.25.  This made Priority Mail a more attractive alternative to Retail Parcel Post and, in fact, in some cases may have even made Priority Mail with electronic Delivery Confirmation less expensive than Retail Parcel Post with Delivery Confirmation.  The result of this was a reduction in Retail Parcel Post volume of more than 30 percent.
The second dummy variable in the Retail Parcel Post equation, D_R00, is equal to zero prior to the introduction of R2000-1 rates in 2001Q2, and equal to one thereafter.  Retail Parcel Post volume increased by nearly 40 percent in the wake of this rate increase above what would have been expected.  The precise reason for this is not entirely clear.  UPS significantly expanded the number of ZIP Codes to which it applied a rural residential surcharge in February of 2001 (one month after R2000-1 rates were implemented) which could have had some effect.  The R2000-1 rate case also saw Priority Mail rates increase by 14.3 percent (versus a 7.9 percent increase in Retail Parcel Post price), the largest increase in Priority Mail rates since 1991, which may have led some mail to migrate from Priority Mail down to Retail Parcel Post.
Third, a dummy variable called D2004 is included in the Retail Parcel Post demand equation specification which is equal to zero through 2003Q4 and is equal to one from 2004Q1 forward.  The timing of this variable coincides with the introduction of UPS Basic service, although the sign of the coefficient (positive) makes it difficult to explain as a reaction to the introduction of UPS Basic service.


A dummy variable named R2006PHOP is equal to -1 in 2006Q1 and +1 in 2006Q2.  The purpose of this variable is to correct an apparent problem with the Postal Service’s measure of Postage in the Hands of the Public (PHOP) just before and after the implementation of R2005-1 rates in January, 2006.

The final dummy variable in the Retail Parcel Post equation is D_R06.  This variable is equal to zero prior to the implementation of R2006-1 rates in May of 2007, and one thereafter.  This variable is included to account for an otherwise unexplained decrease in Retail Parcel Post volume of approximately five percent for the last two quarters of 2007.  The exact cause of this decline in Retail Parcel Post volume is not clear.

(5)
Seasonal Variables

Finally, the Retail Parcel Post equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Retail Parcel Post

Full econometric output for the Retail Parcel Post demand equation is presented below.
Mail Category:                                 Non-Destination Entry Parcel Post          

                                                               Baseline Equation          

Sample Period:                                                  1996q1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -6.506465       0.597911     -10.881999             

TREND                       -0.008099       0.009403      -0.861259             

D_DC                        -0.362767       0.036870      -9.839038             

D_R00                        0.331476       0.035076       9.450169             

D2004                        0.101152       0.041337       2.447006             

R2006PHOP                   -0.095194       0.035045      -2.716323             

D_R06                       -0.057313       0.058807      -0.974583             

PX_UPS_ND                    0.094796       0.546865       0.173344             

  lag 1                      0.238497       0.325264       0.733239             

  lag 2                      0.316442       0.289313       1.093771             

  lag 3                      0.191062       0.220824       0.865226             

  lag 4                      0.000000       0.000000       0.000000             

PX25_ND                     -0.000166       0.127262      -0.001308             

  lag 1                     -0.068028       0.060650      -1.121663             

  lag 2                     -0.116593       0.058885      -1.980016             

  lag 3                     -0.113223       0.071915      -1.574400             

  lag 4                     -0.068044       0.060794      -1.119241             
Long-Run Price Elasticities                                                     

                            PX_UPS_ND       PX25_ND     Sum of Prices           

         Current             0.094796      -0.000166                            

          Lag 1              0.238497      -0.068028                            

          Lag 2              0.316442      -0.116593                            

          Lag 3              0.191062      -0.113223                            

          Lag 4              0.000000      -0.068044                            

           Sum               0.840796      -0.366054       0.474742             

   T-Statistic on Sum        0.859927      -2.244029       0.480602             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                         2.939666       1.283444       2.290452             

OCT                         -2.542432       1.109867      -2.290754             

NOV_DEC17                    1.836924       0.774351       2.372211             

DEC18_31                    -9.211306       4.346272      -2.119358             

JAN_MAR                      2.495608       0.945632       2.639091             

APR1_15                     -3.762201       1.929791      -1.949539             

GQTR1_4                      1.904141       0.643695       2.958142             

GQTR2_4                     -2.078783       0.928206      -2.239571             

GQTR3_4                      0.895882       0.326225       2.746208             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996              0.457963       0.534037       0.187244       0.316093             

           1997              0.410476       0.514664       0.221905       0.316093             

           1998              0.426458       0.504977       0.256567       0.284484             

           1999              0.442440       0.495291       0.238975       0.252875             

           2000              0.660872       0.416825       0.260705       0.233198             

           2001              0.619248       0.416825       0.309565       0.207076             

           2002              0.602481       0.416825       0.260705       0.195020             

           2003              0.602481       0.416825       0.260705       0.233198             

           2004              0.602481       0.416825       0.260705       0.233198             

           2005              0.660872       0.416825       0.260705       0.233198             

           2006              0.660872       0.416825       0.260705       0.233198             

           2007              0.619248       0.416825       0.309565       0.207076             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.031786             

Mean Square Error            0.001987             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.005011             

    Last 5 Yrs               0.000668             

    Last 4 Yrs               0.000738             

    Last 3 Yrs               0.000898             

    Last 2 Yrs               0.001185             

     Last 1 Yr               0.001489             

Durbin-Watson                1.870109             

R-Square                     0.980662             

Adj. R-Square                0.943194             

Degrees of Freedom              16                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.959                    0.107                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -12.166              -3.439                 

Residuals                       -9.059              -1.932                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.994571       0.990152       0.996341       1.002278       0.992662             

    Base 4 Yrs Ago                        0.985752       0.997227       1.004860       0.992185             

    Base 3 Yrs Ago                                       1.008835       1.014552       0.994338             

    Base 2 Yrs Ago                                                      1.020302       0.987168             

    Base 1 Yr  Ago                                                                     0.955110             
SHILLER K-SQUARED VALUES                          

PX_UPS_ND                    0.012512             

PX25_ND                      0.273438             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2              0.000000       0.000000       0.000000             

          Rho-4             -0.716732       0.098122      -7.304461             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.056119       0.055800       0.152499       0.365905             

            2               -0.129732      -0.115621       0.154303      -0.749307             

            3               -0.120948      -0.101633       0.156174      -0.650767             

            4               -0.080579      -0.075098       0.158114      -0.474962             

            5               -0.152643      -0.153959       0.160128      -0.961473             

            6                0.105174       0.080029       0.162221       0.493332             

            7                0.166586       0.119740       0.164399       0.728347             

            8               -0.340854      -0.361561       0.166667      -2.169368             

            9                0.019115      -0.004173       0.169031      -0.024685             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2003               0.068          0.163          0.470          3.047               

           2004               1.419          0.180         -0.464         -1.499               

           2005               0.153         -0.235         -0.661         -1.482               

           2006              -1.337         -0.363          0.886         -0.238               

           2007               0.197          1.325          0.110         -0.277               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      12.719                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2003               0.068          0.231          0.701          3.748               

           2004               5.167          5.346          4.882          3.382               

           2005               3.535          3.300          2.639          1.157               

           2006              -0.180         -0.543          0.344          0.106               

           2007               0.303          1.627          1.737          1.460               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996              0.009631      -0.058072       0.043962      -0.101029             

           1997             -0.027795      -0.041894      -0.025367       0.091902             

           1998              0.027984       0.027670       0.014921      -0.100265             

           1999             -0.035628       0.018771       0.001409       0.087441             

           2000              0.056214       0.010493      -0.005053      -0.057476             

           2001             -0.086773       0.013333       0.008843      -0.016173             

           2002              0.059433      -0.008037      -0.004857      -0.015360             

           2003              0.000316      -0.003022      -0.003308       0.039125             

           2004              0.006343      -0.008417      -0.030188      -0.001638             

           2005             -0.011006       0.032320      -0.011375      -0.002227             

           2006              0.005126       0.011440       0.052657       0.024430             

           2007              0.006614      -0.043148      -0.063453      -0.004738             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                                                                

           1997             -0.020892      -0.083516       0.006143       0.019491             

           1998              0.008063      -0.002357      -0.003260      -0.034396             

           1999             -0.015570       0.038603       0.012103       0.015578             

           2000              0.030678       0.023947      -0.004044       0.005195             

           2001             -0.046483       0.020854       0.005221      -0.057368             

           2002             -0.002760       0.001520       0.001481      -0.026952             

           2003              0.042914      -0.008782      -0.006790       0.028117             

           2004              0.006569      -0.010584      -0.032559       0.026404             

           2005             -0.006459       0.026287      -0.033012      -0.003401             

           2006             -0.002762       0.034604       0.044504       0.022834             

           2007              0.010288      -0.034949      -0.025713       0.012771             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Non-Destination Entry Parcel Post                      

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          108.625            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                       10.63%     -0.366             -3.63%           

Cross-Prices                                                                                   

PX_UPS_ND                                       17.75%      0.841             14.73%           

TREND                                   48303349327.0%     -0.008            -14.95%           

D_DC                                             0.00%     -0.363              0.00%           

D_R00                                            0.00%      0.331              0.00%           

D2004                                          171.83%      0.101             10.64%           

R2006PHOP                                        0.00%     -0.095              0.00%           

D_R06                                           60.95%     -0.057             -2.69%           

Adult Population                                                               6.31%           

Seasonality                                                                    2.30%           

Other Factors                                                                 -3.62%           

Mechanical Net Trend                                                       0.992662            

Base Volume                                                                 115.278            

Total Change in Volume                                                         6.12%           
Bound Printed Matter
1.
Explanatory Variables used in Bound Printed Matter Equation

The Bound Printed Matter demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Mail-Order Retail Sales
Bound Printed Matter volumes consist largely of catalogs as well as the delivery of products bought by the sender or recipient of the mail.  In both cases, these types of mail volume can be thought of as deriving almost directly from either expected or actual retail sales.  More specifically, Bound Printed Matter volumes are a function of mail-order retail sales, that is, sales of goods which are delivered to the consumer.  Hence, mail-order retail sales (which include sales identified as “electronic shopping”) (STR_MO) are included directly in the demand equation for Bound Printed Matter to reflect this direct relationship between mail-order retail sales and this mail volume.


(2)
Postal Prices

The Bound Printed Matter equation includes two Postal price indices: the price of Bound Printed Matter (PX28) and the price of Media Mail (PX29).  Both variables are included with zero through four lags.  The sum of the coefficients on the latter of these is stochastically constrained from the Media and Library Rate Mail demand equation.
(3)
Interventions

The Bound Printed Matter equation includes three Intervention variables.  The first of these is a non-linear Intervention starting in 1993Q2 at the time when the Sears catalog was discontinued.  This Intervention takes the following form:
Ln(Vol)t = a + … +ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + …
where Pt is a pulse function so that Pt = 1 if t=1993Q2 and 0 otherwise.  This variable has an initial value in 1993Q2 of ω0, which decays toward a long-run value of zero.

The second Intervention in the Bound Printed Matter equation is a non-linear Intervention starting in 1998Q1 of the same form as the Sears Catalog Intervention.  This Intervention is included to account for an otherwise unexplained decline in the volumes of both Bound Printed Matter and Media Mail at this time.
The final Intervention in the Bound Printed Matter equation is modeled to reflect the impact of 9/11 and the Anthrax attack which followed it in October of 2001 (2002Q1).  In this case, a simple dummy variable is included in the Bound Printed Matter equation that is equal to one in 2002Q1, zero otherwise (D2002Q1).


(4)
Seasonal Variables

Finally, the Bound Printed Matter equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Bound Printed Matter

Full econometric output for the Bound Printed Matter demand equation is presented below.
Mail Category:                                              Bound Printed Matter          

                                                   Media Cross-Price Constrained          

Sample Period:                                                  1993:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -4.098088       0.163667     -25.039192             

STR_MO                       0.186955       0.033548       5.572768             

D2002Q1                     -0.121446       0.072615      -1.672468             

PX29                         0.198554       0.110889       1.790563             

  lag 1                      0.120700       0.066883       1.804645             

  lag 2                      0.049597       0.053520       0.926687             

  lag 3                      0.000000       0.000000       0.000128             

  lag 4                      0.000000       0.000000       0.000132             

PX28                        -0.178779       0.133484      -1.339329             

  lag 1                     -0.176815       0.068536      -2.579896             

  lag 2                     -0.167978       0.063108      -2.661728             

  lag 3                     -0.142282       0.068946      -2.063674             

  lag 4                     -0.085163       0.060808      -1.400541             
Long-Run Price Elasticities                                                     

                              PX29           PX28       Sum of Prices           

         Current             0.198554      -0.178779                            

          Lag 1              0.120700      -0.176815                            

          Lag 2              0.049597      -0.167978                            

          Lag 3              0.000000      -0.142282                            

          Lag 4              0.000000      -0.085163                            

           Sum               0.368850      -0.751017      -0.382167             

   T-Statistic on Sum        2.123576      -4.426350      -2.310048             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.232805       0.273849      -0.850124             

W1: Lag Pulse               -0.400746       0.183161      -2.187944             

Delta                        0.795013       0.124815       6.369553             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993                            -0.232805      -0.400746      -0.318598             

           1994             -0.253290      -0.201369      -0.160091      -0.127274             

           1995             -0.101185      -0.080443      -0.063953      -0.050844             

           1996             -0.040421      -0.032136      -0.025548      -0.020311             

           1997             -0.016148      -0.012838      -0.010206      -0.008114             

           1998             -0.006451      -0.005128      -0.004077      -0.003241             

           1999             -0.002577      -0.002049      -0.001629      -0.001295             

           2000             -0.001029      -0.000818      -0.000651      -0.000517             

           2001             -0.000411      -0.000327      -0.000260      -0.000207             

           2002             -0.000164      -0.000131      -0.000104      -0.000083             

           2003             -0.000066      -0.000052      -0.000041      -0.000033             

           2004             -0.000026      -0.000021      -0.000017      -0.000013             

           2005             -0.000010      -0.000008      -0.000007      -0.000005             

           2006             -0.000004      -0.000003      -0.000003      -0.000002             

           2007             -0.000002      -0.000001      -0.000001      -0.000001             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.127169       0.093639      -1.358078             

W1: Lag Pulse               -0.152857       0.052630      -2.904370             

Delta                        0.981658       0.056904       17.25125             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998             -0.127169      -0.152857      -0.150053      -0.147301             

           1999             -0.144599      -0.141947      -0.139343      -0.136787             

           2000             -0.134278      -0.131815      -0.129397      -0.127024             

           2001             -0.124694      -0.122407      -0.120162      -0.117958             

           2002             -0.115794      -0.113670      -0.111585      -0.109538             

           2003             -0.107529      -0.105557      -0.103621      -0.101720             

           2004             -0.099854      -0.098022      -0.096225      -0.094460             

           2005             -0.092727      -0.091026      -0.089356      -0.087717             

           2006             -0.086108      -0.084529      -0.082979      -0.081457             

           2007             -0.079962      -0.078496      -0.077056      -0.075643             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                     -1.385618       1.122085      -1.234861             

SEP16_30                     4.617646       1.223303       3.774735             

OCT_DEC10                   -1.247953       0.354455      -3.520769             

DEC11_31                     4.409124       1.880374       2.344813             

JAN_MAR                     -1.703962       0.591572      -2.880398             

APR1_15                      0.894953       1.358275       0.658890             

GQTR1_4                     -0.248813       0.408052      -0.609758             

GQTR2_4                      1.485939       0.609109       2.439530             

GQTR3_4                     -0.537620       0.190454      -2.822831             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993             -0.315879      -0.265589      -0.359066      -0.079485             

           1994             -0.312857      -0.175690      -0.382732      -0.129137             

           1995             -0.227849      -0.252177      -0.406398      -0.178789             

           1996             -0.142840      -0.252177      -0.430065      -0.148991             

           1997             -0.144835      -0.238765      -0.453731      -0.148991             

           1998             -0.146830      -0.232059      -0.477397      -0.134092             

           1999             -0.148825      -0.142160      -0.488633      -0.119193             

           2000             -0.214495      -0.218023      -0.386524      -0.135844             

           2001             -0.197167      -0.218023      -0.398147      -0.189186             

           2002             -0.214495      -0.218023      -0.386524      -0.117849             

           2003             -0.214495      -0.218023      -0.386524      -0.135844             

           2004             -0.214495      -0.218023      -0.386524      -0.135844             

           2005             -0.214495      -0.218023      -0.386524      -0.135844             

           2006             -0.214495      -0.218023      -0.386524      -0.135844             

           2007             -0.197167      -0.218023      -0.398147      -0.189186             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.110190             

Mean Square Error            0.004238             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.006251             

    Last 5 Yrs               0.000840             

    Last 4 Yrs               0.000782             

    Last 3 Yrs               0.000905             

    Last 2 Yrs               0.001046             

     Last 1 Yr               0.001355             

Durbin-Watson                2.415157             

R-Square                     0.891718             

Adj. R-Square                0.754282             

Degrees of Freedom              26                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.965                    0.090                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -22.197              -3.423                 

Residuals                       -8.037              -1.929                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.034767       1.005319       1.009204       1.007104       1.007599             

    Base 4 Yrs Ago                        0.976709       0.996660       0.998048       1.000919             

    Base 3 Yrs Ago                                       1.017018       1.008892       1.009122             

    Base 2 Yrs Ago                                                      1.000831       1.005197             

    Base 1 Yr  Ago                                                                     1.009583             
SHILLER K-SQUARED VALUES                          

PX29                         0.401563             

PX28                         0.401563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2             -0.280827       0.248842      -1.128536             

          Rho-4             -0.401876       0.223093      -1.801385             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.225831      -0.215375       0.134840      -1.597265             

            2               -0.016518      -0.056753       0.136083      -0.417046             

            3               -0.042519      -0.047520       0.137361      -0.345954             

            4               -0.304099      -0.334456       0.138675      -2.411796             

            5                0.391644       0.297053       0.140028       2.121380             

            6               -0.317695      -0.284131       0.141421      -2.009109             

            7                0.191066       0.153566       0.142857       1.074963             

            8               -0.162178      -0.315622       0.144338      -2.186696             

            9               -0.100803       0.123079       0.145865       0.843785             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1999              -1.380         -0.225          1.944         -0.972               

           2000               2.061          1.927         -0.754          2.125               

           2001              -0.246          0.321         -0.230         -1.062               

           2002               0.026         -0.275         -0.064         -3.807               

           2003              -0.967         -0.748         -0.497         -1.099               

           2004              -0.547         -0.328         -0.994         -0.661               

           2005              -0.602         -0.113          0.106         -0.533               

           2006              -0.081          0.813         -0.266         -1.647               

           2007              -0.165          0.063         -1.965          0.726               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      17.064                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1999              -1.380         -1.605          0.340         -0.632               

           2000               1.429          3.356          2.601          4.726               

           2001               4.480          4.802          4.571          3.509               

           2002               3.536          3.261          3.197         -0.611               

           2003              -1.577         -2.325         -2.822         -3.921               

           2004              -4.468         -4.796         -5.790         -6.451               

           2005              -7.053         -7.166         -7.060         -7.594               

           2006              -7.675         -6.862         -7.128         -8.775               

           2007              -8.940         -8.877         -10.842        -10.116              
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993             -0.156712       0.056586      -0.010154      -0.027564             

           1994              0.040436      -0.020688       0.064318      -0.031336             

           1995             -0.028903       0.017212      -0.046110       0.048067             

           1996             -0.004542       0.049352      -0.007529       0.053731             

           1997              0.109474      -0.165248      -0.023272      -0.027734             

           1998             -0.013420       0.142330      -0.001835       0.018504             

           1999             -0.068626      -0.033773       0.035298      -0.074635             

           2000              0.028235      -0.009696      -0.006372       0.070212             

           2001             -0.060717      -0.033767       0.037577       0.085424             

           2002              0.022900      -0.018189      -0.058216      -0.035402             

           2003             -0.001438       0.034825       0.048902      -0.026002             

           2004              0.000877      -0.004491      -0.039715      -0.007359             

           2005             -0.029806       0.010882       0.038275       0.004785             

           2006              0.026188       0.037630      -0.009529      -0.027513             

           2007              0.070694       0.008506       0.000266      -0.018722             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993                                                                                

           1994             -0.025394      -0.005689       0.071593      -0.048224             

           1995              0.005410       0.000098      -0.028379       0.040308             

           1996             -0.029106       0.069768      -0.027335       0.086907             

           1997              0.105535      -0.130325       0.004446      -0.052547             

           1998              0.024040       0.068132      -0.014956       0.047328             

           1999             -0.074535       0.028622       0.015289      -0.076683             

           2000              0.010569      -0.044228       0.015743       0.037495             

           2001             -0.051159      -0.017947       0.017965       0.104157             

           2002              0.009052      -0.007770      -0.036683      -0.006180             

           2003             -0.008584       0.017574       0.025103      -0.030449             

           2004              0.014032       0.002202      -0.019816      -0.019070             

           2005             -0.040606       0.007010       0.013945       0.004883             

           2006              0.024959       0.043347       0.013207      -0.015023             

           2007              0.078543       0.015902       0.016289      -0.027390             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Bound Printed Matter                                   

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          507.702            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                       -0.84%     -0.751              0.63%           

Cross-Prices                                                                                   

PX29                                             6.83%      0.369              2.47%           

STR_MO                                          34.90%      0.187              5.76%           

D2002Q1                                        -29.84%     -0.121              4.40%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1993Q2                                                        0.01%           

                 1998Q1                                                        3.55%           

Seasonality                                                                   -3.52%           

Other Factors                                                                  3.86%           

Mechanical Net Trend                                                       1.007599            

Base Volume                                                                 637.595            

Total Change in Volume                                                        25.58%          
Media and Library Rate Mail
1.
Explanatory Variables used in Media and Library Rate Mail Equation

The Media and Library Rate Mail demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Mail-Order Retail Sales
Media and Library Rate mail volumes consist largely of the delivery of products bought by the sender or recipient of the mail so that this type of mail volume derives almost directly from retail sales.  More specifically, Media and Library Rate mail volumes are a function of mail-order retail sales, that is, sales of goods which are delivered to the consumer.  Hence, mail-order retail sales (which include sales identified as “electronic shopping”) (STR_MO) are included directly in the demand equation for Media and Library Rate Mail to reflect this direct relationship between mail-order retail sales and this mail volume.  Mail-order retail sales are lagged two quarters in the Media and Library Rate mail demand equation.
(2) Electronic Diversion Measure: Number of Broadband Subscribers
While e-commerce, which is a growing component of mail-order retail sales, has had a positive impact on Media and Library Rate mail volume, the Internet has also had an offsetting negative impact on Media mail volume by providing an alternative delivery source or such items as music, videos, and computer software.  This negative impact has increased with the increasing availability of higher-speed Internet connections which have made it quicker and easier to download these types of things.
The Media and Library Rate mail demand equation includes the number of Broadband subscribers (BROADBAND) as an explanatory variable to measure this increasing substitution of Internet downloads for Media and Library Rate mail.

Because the number of Broadband subscribers was equal to zero for the first decade over which the Media and Library Rate Mail demand equation is estimated, it is not possible to take the natural logarithm of BROADBAND.  Hence, the number of Broadband subscribers cannot be entered as a constant-elasticity variable in a traditional log-log regression.  Instead, the number of Broadband subscribers is entered into the Media and Library Rate Mail equation non-linearly, so that

Ln(Volume) = a + b•(BROADBAND)λ + ...

The value of λ is estimated econometrically simultaneous with the other econometric parameters using nonlinear least squares.
A value of λ equal to one would be equivalent to entering the number of Broadband subscribers directly in the demand equation, and would mean that a given increase in the number of Broadband subscribers would lead to the same percentage decrease in mail volume.  As the value of λ approaches zero, this equation approaches the equivalent of entering the natural logarithm of BROADBAND in the demand equation, and would mean that a given percentage increase in the number of Broadband subscribers would lead to the same percentage decrease in mail volume.  The econometric estimate of λ in the Media and Library Rate Mail equation is equal to 0.366 (t-statistic of 6.098).



(3)
Postal Prices

The Media and Library Rate mail equation includes two Postal price indices: the price of Bound Printed Matter (PX28) and the price of Media and Library Rate Mail (PX29_30).  Both variables are included with zero through four lags.
(4)
Interventions

The Media and Library Rate mail demand equation includes two non-linear Interventions to model sudden unexplained declines in Media and Library Rate mail volume.  The first Intervention begins in 1998Q1 while the second Intervention begins in 2001Q1.
These Interventions both take the form:
Ln(Vol)t = a + … +ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + …
where Pt is a pulse function equal to one in the initial period of the Intervention (1998Q1 and 2001Q1, respectively) and zero otherwise.  These variables have initial values, then, of ω0 (separate values for ω0, ω1, and δ are estimated for each Intervention), which decay toward a long-run value of zero.

(5)
Seasonal Variables

Finally, the Media and Library Rate Mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Media and Library Rate Mail

Full econometric output for the Media and Library Rate Mail demand equation is presented below.
Mail Category:                                            Media and Library Rate          

                                                        Broadband Variable Added          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -3.305756       0.346216      -9.548242             

STR_MO(-2)                   0.438169       0.051228       8.553335             

BROADBAND                   -1.319353       0.103944     -12.692883             

PX28                         0.127921       0.424308       0.301481             

  lag 1                      0.669911       0.381998       1.753704             

  lag 2                     -0.000000       0.000000      -0.000791             

  lag 3                     -0.000000       0.000000      -0.000605             

  lag 4                     -0.000000       0.000000      -0.000350             

PX29_30                     -0.413336       0.232569      -1.777260             

  lag 1                     -0.357837       0.140555      -2.545886             

  lag 2                     -0.291129       0.141575      -2.056352             

  lag 3                     -0.184146       0.107870      -1.707102             

  lag 4                     -0.095384       0.109653      -0.869876             
                                        Non-Linear Lambda Coefficients          

                             Lambda        Std Error       T-Ratio              

BROADBAND                    0.366085       0.060038       6.097516             
Long-Run Price Elasticities                                                     

                              PX28          PX29_30     Sum of Prices           

         Current             0.127921      -0.413336                            

          Lag 1              0.669911      -0.357837                            

          Lag 2             -0.000000      -0.291129                            

          Lag 3             -0.000000      -0.184146                            

          Lag 4             -0.000000      -0.095384                            

           Sum               0.797832      -1.341832      -0.544000             

   T-Statistic on Sum        3.331790      -5.430891      -3.866601             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.069039       0.065486      -1.054258             

W1: Lag Pulse               -0.187092       0.064749      -2.889493             

Delta                        0.425954       0.311533       1.367284             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998             -0.069039      -0.187092      -0.079693      -0.033945             

           1999             -0.014459      -0.006159      -0.002623      -0.001117             

           2000             -0.000476      -0.000203      -0.000086      -0.000037             

           2001             -0.000016      -0.000007      -0.000003      -0.000001             

           2002             -0.000001      -0.000000      -0.000000      -0.000000             

           2003             -0.000000      -0.000000      -0.000000      -0.000000             

           2004             -0.000000      -0.000000      -0.000000      -0.000000             

           2005             -0.000000      -0.000000      -0.000000      -0.000000             

           2006             -0.000000      -0.000000      -0.000000      -0.000000             

           2007             -0.000000      -0.000000      -0.000000      -0.000000             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.238554       0.070852      -3.366941             

W1: Lag Pulse               -0.308158       0.066241      -4.652058             

Delta                        0.822876       0.106411       7.733022             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2001             -0.238554      -0.308158      -0.253576      -0.208662             

           2002             -0.171703      -0.141290      -0.116264      -0.095671             

           2003             -0.078725      -0.064781      -0.053307      -0.043865             

           2004             -0.036096      -0.029702      -0.024441      -0.020112             

           2005             -0.016550      -0.013618      -0.011206      -0.009221             

           2006             -0.007588      -0.006244      -0.005138      -0.004228             

           2007             -0.003479      -0.002863      -0.002356      -0.001939             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP16_DEC10                  0.484606       0.145179       3.337998             

DEC11_17                     1.551140       0.588156       2.637293             

DEC18_31                    -2.846008       1.914766      -1.486348             

JAN_MAR                      1.013996       0.493699       2.053876             

APR1_15                     -1.960467       1.263082      -1.552130             

APR16_JUN                    0.779846       0.455679       1.711393             

GQTR1_4                      0.365156       0.277012       1.318198             

GQTR2_4                     -0.619465       0.397254      -1.559365             

GQTR3_4                      0.038300       0.116565       0.328576             

GQTR04_1_4                   0.004477       0.041931       0.106780             

GQTR04_2_4                   0.031437       0.041210       0.762855             

GQTR04_3_4                  -0.077903       0.041263      -1.887968             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.529078       0.446349       0.334163       0.226901             

           1989              0.561891       0.397483       0.337461       0.230042             

           1990              0.561891       0.397483       0.379355       0.233183             

           1991              0.546434       0.405382       0.340759       0.233183             

           1992              0.530977       0.413281       0.347354       0.239465             

           1993              0.500063       0.429080       0.356613       0.236829             

           1994              0.484606       0.436979       0.359865       0.240003             

           1995              0.484606       0.413509       0.363118       0.243178             

           1996              0.484606       0.413509       0.366370       0.251563             

           1997              0.477582       0.397939       0.369622       0.259949             

           1998              0.470559       0.390154       0.372874       0.268334             

           1999              0.463536       0.398053       0.338066       0.276720             

           2000              0.446595       0.394532       0.355496       0.297825             

           2001              0.441146       0.394532       0.391085       0.292525             

           2002              0.446595       0.394532       0.355496       0.297825             

           2003              0.446595       0.394532       0.355496       0.297825             

           2004              0.451072       0.425969       0.277593       0.339813             

           2005              0.451072       0.425969       0.277593       0.339813             

           2006              0.451072       0.425969       0.277593       0.339813             

           2007              0.445624       0.425969       0.313181       0.334513             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.164780             

Mean Square Error            0.003506             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.003773             

    Last 5 Yrs               0.000852             

    Last 4 Yrs               0.000568             

    Last 3 Yrs               0.000515             

    Last 2 Yrs               0.000314             

     Last 1 Yr               0.000096             

Durbin-Watson                2.146754             

R-Square                     0.919415             

Adj. R-Square                0.864548             

Degrees of Freedom              47                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.961                    0.020                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -19.586              -3.410                 

Residuals                       -7.767              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.997335       1.010292       0.992226       1.002277       1.001181             

    Base 4 Yrs Ago                        1.023417       0.989681       1.003929       1.002145             

    Base 3 Yrs Ago                                       0.957058       0.994325       0.995153             

    Base 2 Yrs Ago                                                      1.033044       1.014765             

    Base 1 Yr  Ago                                                                     0.996810             
SHILLER K-SQUARED VALUES                          

PX28                         0.000000             

PX29_30                      0.026563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2             -0.260640       0.185924      -1.401866             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.074000      -0.073913       0.113961      -0.648583             

            2               -0.005511      -0.010550       0.114708      -0.091972             

            3               -0.199167      -0.186853       0.115470      -1.618196             

            4               -0.031262      -0.058274       0.116248      -0.501292             

            5                0.022118       0.014959       0.117041       0.127807             

            6               -0.173519      -0.186168       0.117851      -1.579688             

            7               -0.110326      -0.167555       0.118678      -1.411843             

            8               -0.286642      -0.313568       0.119523      -2.623498             

            9                0.215781       0.049201       0.120386       0.408695             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994                                                            0.462               

           1995               0.225         -0.261          1.199          1.930               

           1996              -0.685         -0.510         -0.470          0.435               

           1997              -0.338         -1.051          0.639          0.797               

           1998              -1.025          0.773         -0.363          1.215               

           1999              -2.263          1.623          0.029          0.294               

           2000               2.824         -2.096         -0.796          0.351               

           2001              -1.801         -0.674          0.507          0.137               

           2002              -0.243         -1.665          0.519          2.352               

           2003              -0.635          0.529          0.047          1.509               

           2004               0.869          0.927         -0.464          0.811               

           2005              -0.770         -0.427          0.039          0.143               

           2006              -0.257          0.778         -0.178          1.461               

           2007               0.324          0.310         -0.204         -0.100               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      20.705                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994                                                            0.462               

           1995               0.686          0.426          1.625          3.555               

           1996               2.870          2.360          1.891          2.326               

           1997               1.988          0.937          1.577          2.373               

           1998               1.348          2.121          1.758          2.972               

           1999               0.709          2.333          2.361          2.655               

           2000               5.479          3.384          2.587          2.938               

           2001               1.138          0.463          0.970          1.107               

           2002               0.864         -0.801         -0.282          2.070               

           2003               1.435          1.963          2.011          3.520               

           2004               4.389          5.316          4.852          5.663               

           2005               4.893          4.465          4.505          4.648               

           2006               4.391          5.169          4.991          6.451               

           2007               6.775          7.085          6.881          6.781               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.000243       0.038679      -0.012774       0.038725             

           1989             -0.143429      -0.037809       0.068613       0.098104             

           1990             -0.059441      -0.051786      -0.031561      -0.015648             

           1991              0.074255      -0.013262       0.003136      -0.110518             

           1992              0.156682       0.064638      -0.048463      -0.003129             

           1993              0.023439      -0.003037      -0.021471      -0.089884             

           1994             -0.030428       0.061590       0.002082       0.005702             

           1995              0.013457      -0.018721       0.068655       0.094609             

           1996             -0.000309      -0.030085      -0.020508      -0.038897             

           1997              0.001369      -0.075004       0.014061       0.013152             

           1998              0.000028       0.003830      -0.021248       0.044019             

           1999             -0.053195       0.051283      -0.015072      -0.052001             

           2000              0.069715       0.054287       0.016582      -0.084466             

           2001              0.000024      -0.009659       0.002821       0.029368             

           2002             -0.006017      -0.016356       0.013235      -0.000983             

           2003             -0.050784      -0.015329      -0.019700       0.069021             

           2004              0.049368       0.017385       0.009696      -0.008258             

           2005             -0.040389      -0.042387      -0.002777      -0.015226             

           2006             -0.025344       0.024541       0.000154       0.029694             

           2007              0.018317       0.002416      -0.005116      -0.004253             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988                                           -0.012710       0.048806             

           1989             -0.146758      -0.027716       0.031230       0.088249             

           1990             -0.041558      -0.026217      -0.047054      -0.029145             

           1991              0.066029      -0.017340       0.022489      -0.113974             

           1992              0.157499       0.035833      -0.007626       0.013718             

           1993              0.010807      -0.003853      -0.015362      -0.090676             

           1994             -0.036024       0.038163      -0.005849       0.021755             

           1995              0.014000      -0.017235       0.072163       0.089729             

           1996              0.017585      -0.005426      -0.020588      -0.046738             

           1997             -0.003976      -0.085142       0.014418      -0.006397             

           1998              0.003693       0.007258      -0.021241       0.045018             

           1999             -0.058733       0.062756      -0.028937      -0.038635             

           2000              0.065786       0.040733       0.034753      -0.070317             

           2001              0.004346      -0.031674       0.002827       0.026850             

           2002             -0.005282      -0.008701       0.011667      -0.005246             

           2003             -0.047335      -0.015586      -0.032936       0.065025             

           2004              0.044234       0.035375       0.022563      -0.003727             

           2005             -0.037862      -0.044540      -0.013304      -0.026274             

           2006             -0.026068       0.020572      -0.006452       0.036090             

           2007              0.018357       0.010155      -0.000342      -0.003623             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Media and Library Rate                                 

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          194.793            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        5.62%     -1.342             -7.07%           

Cross-Prices                                                                                   

PX28                                            -2.50%      0.798             -2.00%           

STR_MO(-2)                                      33.15%      0.438             13.37%           

BROADBAND                                       28.46%     -1.319            -28.14%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1998Q1                                                        0.00%           

                 2001Q1                                                       13.63%           

Seasonality                                                                    0.57%           

Other Factors                                                                  0.59%           

Mechanical Net Trend                                                       1.001181            

Base Volume                                                                 176.615            

Total Change in Volume                                                        -9.33%           
Periodical Regular Rate Mail
1.
Explanatory Variables used in Periodical Regular Rate Mail Equation

The Periodical Regular Rate mail demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Retail Sales
The relationship between the general economy and Periodical Regular Rate mail is modeled through the inclusion of real retail sales per adult (STR) in the Periodical Regular Rate demand equation.  Retail sales are lagged two quarters in the Periodical Regular Rate demand equation.
(2)
Time Trend
Periodicals volumes have declined for the past 20+ years.  This is due, in large part, to demographic shifts away from reading toward other activities, including television.  The long-run negative trend in Periodicals volumes is modeled econometrically through the inclusion of a linear time trend (TREND) in all of the Periodicals demand equations, including the Periodical Regular Rate demand equation.

(3) Electronic Diversion Measure: Number of Broadband Subscribers
The introduction of the Internet has led to a significant increase in the long-run negative trend in Periodical Regular Rate mail volume.  This is modeled econometrically by including the number of Broadband subscribers (BROADBAND) in the Periodical Regular Rate demand equation.
Because the number of Broadband subscribers was equal to zero for the first decade over which the Periodical Regular Rate demand equation is estimated, it is not possible to take the natural logarithm of BROADBAND.  Hence, the number of Broadband subscribers cannot be entered as a constant-elasticity variable in a traditional log-log regression.  Instead, the number of Broadband subscribers is entered into the Periodical Regular Rate demand equation non-linearly, so that

Ln(Volume) = a + b•(BROADBAND)λ + ...

The value of λ is estimated econometrically simultaneous with the other econometric parameters using nonlinear least squares.
A value of λ equal to one would be equivalent to entering the number of Broadband subscribers directly in the demand equation, and would mean that a given increase in the number of Broadband subscribers would lead to the same percentage decrease in mail volume.  As the value of λ approaches zero, this equation approaches the equivalent of entering the natural logarithm of BROADBAND in the demand equation, and would mean that a given percentage increase in the number of Broadband subscribers would lead to the same percentage decrease in mail volume.  The econometric estimate of λ in the Periodical Regular Rate demand equation is equal to 0.493 (t-statistic of 6.080).



(4)
Postal Prices

The Periodical Regular Rate demand equation includes one Postal price index: the average price of Periodical Regular Rate mail (PX2R).
(5)
Seasonal Variables

Finally, the Periodical Regular Rate mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Periodical Regular Rate Mail

Full econometric output for the Periodical Regular Rate mail demand equation is presented below.
Mail Category:                                                Periodical Regular          

                                                               Baseline Equation          

Sample Period:                                                  1993:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -1.843842       0.235947      -7.814650             

STR(-2)                      0.722361       0.233061       3.099453             

TREND                       -0.006931       0.002343      -2.958029             

BROADBAND                   -0.391885       0.075607      -5.183203             

PX2R                        -0.105200       0.053277      -1.974572             

  lag 1                     -0.074383       0.030621      -2.429156             

  lag 2                     -0.046026       0.031491      -1.461590             

  lag 3                     -0.019057       0.025800      -0.738650             

  lag 4                     -0.000000       0.000000      -0.000048             
                                        Non-Linear Lambda Coefficients          

                             Lambda        Std Error       T-Ratio              

BROADBAND                    0.492861       0.081069       6.079506             
Long-Run Price Elasticities                       

                              PX2R                

         Current            -0.105200             

          Lag 1             -0.074383             

          Lag 2             -0.046026             

          Lag 3             -0.019057             

          Lag 4             -0.000000             

           Sum              -0.244666             

   T-Statistic on Sum       -2.912127             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                        -0.500094       0.295753      -1.690918             

OCT                          0.548680       0.316121       1.735662             

NOV1_DEC10                  -0.280150       0.234854      -1.192870             

DEC11_17                     0.706276       1.129166       0.625484             

DEC18_31                    -3.563392       2.442079      -1.459163             

JAN2_FEB                     0.760233       0.523796       1.451390             

MARCH                       -0.671376       0.279476      -2.402269             

APR1_15                      1.250435       0.503123       2.485349             

GQTR1_4                      0.389265       0.334855       1.162489             

GQTR2_4                     -0.233761       0.345648      -0.676296             

GQTR3_4                     -0.236015       0.090039      -2.621264             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993              0.014583      -0.048410       0.020630      -0.075283             

           1994             -0.014913      -0.028150       0.011306      -0.069906             

           1995             -0.018101      -0.036903       0.001981      -0.064528             

           1996             -0.021288       0.005203      -0.007344      -0.053774             

           1997             -0.012464      -0.004343      -0.016668      -0.053774             

           1998             -0.015651      -0.019643       0.013774      -0.048396             

           1999             -0.018839      -0.020437       0.001933      -0.043019             

           2000             -0.017236       0.011093      -0.024903      -0.081858             

           2001             -0.018943       0.011093      -0.041142      -0.077414             

           2002             -0.006185       0.023474      -0.024903      -0.075363             

           2003             -0.006185       0.023474      -0.024903      -0.081858             

           2004             -0.006185       0.011093      -0.024903      -0.081858             

           2005             -0.017236       0.004128      -0.024903      -0.081858             

           2006             -0.017236       0.004128      -0.024903      -0.081858             

           2007             -0.018943       0.011093      -0.041142      -0.077414             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.019171             

Mean Square Error            0.000492             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000492             

    Last 5 Yrs               0.000155             

    Last 4 Yrs               0.000186             

    Last 3 Yrs               0.000140             

    Last 2 Yrs               0.000178             

     Last 1 Yr               0.000255             

Durbin-Watson                2.327655             

R-Square                     0.969532             

Adj. R-Square                0.953907             

Degrees of Freedom              39                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.949                    0.016                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -18.804              -3.423                 

Residuals                       -6.354              -1.929                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.998046       0.996457       1.002558       1.001427       0.999941             

    Base 4 Yrs Ago                        0.994871       1.004822       1.002557       1.000415             

    Base 3 Yrs Ago                                       1.014873       1.006422       1.002270             

    Base 2 Yrs Ago                                                      0.998042       0.996028             

    Base 1 Yr  Ago                                                                     0.994019             
SHILLER K-SQUARED VALUES                          

PX2R                         0.201563             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.164744      -0.164688       0.130189      -1.264994             

            2               -0.060996      -0.092123       0.131306      -0.701585             

            3                0.092864       0.072058       0.132453       0.544027             

            4               -0.193614      -0.179454       0.133631      -1.342914             

            5                0.061325       0.016769       0.134840       0.124364             

            6               -0.073658      -0.104359       0.136083      -0.766881             

            7                0.027052       0.040588       0.137361       0.295487             

            8               -0.166081      -0.228523       0.138675      -1.647905             

            9               -0.131194      -0.179749       0.140028      -1.283668             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998                                            -1.012         -0.386               

           1999              -1.503          0.434          1.686         -2.303               

           2000               1.990         -1.952         -2.333         -2.672               

           2001               1.818         -0.227         -0.719          0.983               

           2002               1.090         -1.045         -0.784          0.819               

           2003              -0.766         -0.358          0.873         -0.260               

           2004               0.170         -1.200         -0.073          0.434               

           2005               0.517          0.882          0.760          0.521               

           2006               0.085          1.173          1.184         -0.169               

           2007               0.374         -0.446          0.380          0.717               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      17.532                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998                                            -1.012         -1.397               

           1999              -2.901         -2.466         -0.781         -3.084               

           2000              -1.094         -3.045         -5.378         -8.051               

           2001              -6.233         -6.460         -7.180         -6.197               

           2002              -5.107         -6.152         -6.937         -6.117               

           2003              -6.883         -7.241         -6.368         -6.627               

           2004              -6.457         -7.657         -7.730         -7.295               

           2005              -6.778         -5.897         -5.137         -4.616               

           2006              -4.531         -3.358         -2.173         -2.342               

           2007              -1.968         -2.413         -2.034         -1.317               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993              0.004430       0.020917      -0.010212       0.010883             

           1994             -0.006672      -0.011083      -0.007953      -0.004932             

           1995             -0.006288      -0.063652       0.038832       0.003172             

           1996              0.011391       0.029951      -0.022113      -0.002761             

           1997              0.008359       0.003556       0.013815       0.009497             

           1998             -0.004003       0.013594      -0.018250      -0.003841             

           1999             -0.009666       0.004954       0.006439      -0.014710             

           2000             -0.047632       0.032629       0.010882      -0.015804             

           2001              0.035533       0.002605       0.015260       0.003128             

           2002              0.022224      -0.010455      -0.028532       0.009246             

           2003             -0.000580      -0.001435      -0.003406      -0.010735             

           2004             -0.002817      -0.026748      -0.019349       0.013818             

           2005              0.008700       0.012170      -0.002882       0.004909             

           2006             -0.004869       0.015836       0.009609      -0.006148             

           2007             -0.008973      -0.023017       0.020005       0.003171             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Periodical Regular                                     

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                         6787.814            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        1.97%     -0.245             -0.48%           

STR(-2)                                         16.84%      0.722             11.90%           

TREND                                   48303349327.0%     -0.007            -12.94%           

BROADBAND                                       30.15%     -0.392             -9.81%           

Adult Population                                                               6.31%           

Seasonality                                                                   -1.39%           

Other Factors                                                                 -0.03%           

Mechanical Net Trend                                                       0.999941            

Base Volume                                                                6220.157            

Total Change in Volume                                                        -8.36%          
Periodical Within-County Mail
1.
Explanatory Variables used in Periodical Within-County Mail Equation

The Periodical Within-County mail demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Gross Domestic Product
The relationship between the general economy and Periodical Within-County mail is modeled through the inclusion of real GDP per adult (GDPR) in the Periodical Within-County demand equation.

(2)
Time Trend
Periodicals volumes have declined for the past 20+ years.  This is due, in large part, to demographic shifts away from reading toward other activities, including television.  The long-run negative trend in Periodicals volumes is modeled econometrically through the inclusion of a linear time trend (TREND) in all of the Periodicals demand equations, including the Periodical Within-County demand equation.

The Periodicals Within-County demand equation also contains a second time trend (T97) which is equal to zero through 1996Q4, increasing by one each quarter thereafter.


(3)
Postal Prices

The Periodical Within-County mail demand equation includes one Postal price index: the average price of Periodical Within-County mail (PX11).



(4)
Dummy Variable
The Periodical Within-County mail demand equation includes one dummy variable, NEWRPT, which is equal to zero through 1984Q4 and is equal to one thereafter.  This variable is included to account for a change to the RPW reporting system in 1985Q1 which increased the reported volume of Periodical Within-County mail volume by approximately 40 percent.

(5)
Seasonal Variables

Finally, the Periodical Within-County mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Periodical Within-County Mail

Full econometric output for the Periodical Within-County mail demand equation is presented below.
Mail Category:                                          Periodical Within-County          

                                                              Second Trend Added          

Sample Period:                                                  1983:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -9.848189       1.480697      -6.651048             

GDPR                         1.991855       0.435838       4.570177             

TREND                       -0.025289       0.002022     -12.506608             

T97                          0.008237       0.001432       5.753291             

NEWRPT                       0.342086       0.037758       9.059960             

PX11                        -0.000954       0.103632      -0.009207             

  lag 1                     -0.121567       0.085644      -1.419446             

  lag 2                     -0.042382       0.079267      -0.534673             

  lag 3                      0.000000       0.000000       0.051139             

  lag 4                      0.000000       0.000000       0.053184             
Long-Run Price Elasticities                       

                              PX11                

         Current            -0.000954             

          Lag 1             -0.121567             

          Lag 2             -0.042382             

          Lag 3              0.000000             

          Lag 4              0.000000             

           Sum              -0.164903             

   T-Statistic on Sum       -2.126891             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

NOV1_DEC10                   0.044795       0.033610       1.332799             

DEC11_31                     0.123918       0.057953       2.138256             

JAN_JUN                      0.006162       0.014353       0.429336             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1983              0.042975       0.014821       0.006162       0.001114             

           1984              0.041179       0.016552       0.006162       0.001246             

           1985              0.038734       0.018284       0.006162       0.001246             

           1986              0.036938       0.020016       0.006162       0.001311             

           1987              0.035142       0.021748       0.006162       0.001377             

           1988              0.033346       0.023479       0.006162       0.001508             

           1989              0.030403       0.026943       0.006162       0.001573             

           1990              0.029754       0.026943       0.006162       0.001639             

           1991              0.027958       0.028674       0.006162       0.001639             

           1992              0.026162       0.030406       0.006162       0.001770             

           1993              0.022570       0.033869       0.006162       0.001789             

           1994              0.021424       0.035601       0.006162       0.001855             

           1995              0.020774       0.035006       0.006162       0.001922             

           1996              0.020125       0.035006       0.006162       0.001988             

           1997              0.018827       0.036142       0.006162       0.002054             

           1998              0.018178       0.036710       0.006162       0.002120             

           1999              0.017528       0.038442       0.006162       0.002187             

           2000              0.047798       0.006162       0.006162       0.000000             

           2001              0.047838       0.006162       0.006162       0.000000             

           2002              0.047201       0.006162       0.006162       0.000000             

           2003              0.047201       0.006162       0.006162       0.000000             

           2004              0.047201       0.006162       0.006162       0.000000             

           2005              0.047798       0.006162       0.006162       0.000000             

           2006              0.047798       0.006162       0.006162       0.000000             

           2007              0.047838       0.006162       0.006162       0.000000             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.180932             

Mean Square Error            0.002154             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.003742             

    Last 5 Yrs               0.000843             

    Last 4 Yrs               0.000733             

    Last 3 Yrs               0.000548             

    Last 2 Yrs               0.000552             

     Last 1 Yr               0.000755             

Durbin-Watson                1.908981             

R-Square                     0.986267             

Adj. R-Square                0.983814             

Degrees of Freedom              84                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.963                    0.009                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -13.399              -3.404                 

Residuals                       -9.471              -1.925                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.969017       0.963928       0.982851       0.989460       0.992414             

    Base 4 Yrs Ago                        0.958865       0.989842       0.996369       0.998351             

    Base 3 Yrs Ago                                       1.021819       1.015668       1.011870             

    Base 2 Yrs Ago                                                      1.009554       1.006932             

    Base 1 Yr  Ago                                                                     1.004318             
SHILLER K-SQUARED VALUES                          

PX11                         0.021875             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.291259       0.116132       2.508004             
                                        ARCH-Coefficients                       

                           Coefficient    Std. Error       T-Ratio              

         Alpha-1             0.355565       0.095344       3.729298             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.039530       0.040525       0.101015       0.401177             

            2               -0.006521      -0.007742       0.101535      -0.076249             

            3               -0.081975      -0.080908       0.102062      -0.792729             

            4               -0.175656      -0.170758       0.102598      -1.664340             

            5                0.004319       0.018335       0.103142       0.177767             

            6                0.067150       0.061968       0.103695       0.597599             

            7               -0.038597      -0.072691       0.104257      -0.697225             

            8               -0.118753      -0.150466       0.104828      -1.435357             

            9               -0.229394      -0.221214       0.105409      -2.098619             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1986                                                           -0.219               

           1987              -0.581         -1.175         -1.859         -1.707               

           1988              -2.065         -0.796         -1.936          0.082               

           1989              -0.143         -0.215         -1.038         -4.585               

           1990              -1.821         -1.286         -1.861          0.326               

           1991              -2.168         -2.318         -1.464         -0.756               

           1992              -3.596          1.389          0.493          0.929               

           1993              -0.116         -1.123         -0.416         -0.584               

           1994               0.576          0.318         -0.523         -0.706               

           1995              -1.027         -1.932         -0.607          1.533               

           1996               0.516         -0.446         -0.029          1.014               

           1997               1.718         -0.825         -0.750         -0.650               

           1998              -0.997         -1.034         -0.300         -0.956               

           1999              -1.144         -0.350         -1.136         -0.649               

           2000              -0.568         -0.186         -0.572         -1.197               

           2001              -0.826         -0.524         -0.529         -0.643               

           2002              -0.759         -0.489         -1.203         -1.585               

           2003              -1.576         -1.053         -1.213         -1.810               

           2004              -1.376         -1.519         -1.131         -0.827               

           2005              -0.284         -0.707         -0.733         -0.901               

           2006              -0.473         -0.585         -0.177         -0.278               

           2007              -0.901         -0.344         -0.480         -0.034               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      26.220                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1986                                                           -0.219               

           1987              -0.800         -1.975         -3.834         -5.541               

           1988              -7.607         -8.402         -10.338        -10.257              

           1989              -10.399        -10.614        -11.652        -16.237              

           1990              -18.058        -19.344        -21.204        -20.878              

           1991              -23.046        -25.364        -26.828        -27.585              

           1992              -31.181        -29.792        -29.299        -28.370              

           1993              -28.486        -29.609        -30.025        -30.609              

           1994              -30.033        -29.715        -30.238        -30.944              

           1995              -31.971        -33.903        -34.510        -32.977              

           1996              -32.461        -32.906        -32.936        -31.921              

           1997              -30.204        -31.029        -31.779        -32.429              

           1998              -33.425        -34.459        -34.760        -35.716              

           1999              -36.860        -37.210        -38.346        -38.995              

           2000              -39.563        -39.749        -40.321        -41.518              

           2001              -42.344        -42.868        -43.397        -44.040              

           2002              -44.799        -45.288        -46.491        -48.076              

           2003              -49.652        -50.705        -51.918        -53.727              

           2004              -55.103        -56.622        -57.753        -58.580              

           2005              -58.864        -59.571        -60.303        -61.204              

           2006              -61.676        -62.261        -62.438        -62.715              

           2007              -63.616        -63.960        -64.440        -64.474              
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1983             -0.017680       0.020991       0.001451      -0.029573             

           1984              0.002095       0.006211       0.002598       0.014765             

           1985             -0.028445      -0.058199       0.038362       0.013727             

           1986              0.067734       0.044106      -0.038704      -0.000547             

           1987              0.004994      -0.052937      -0.016165      -0.078686             

           1988             -0.053459      -0.002408      -0.020876       0.016197             

           1989              0.076748       0.069962       0.071158      -0.126046             

           1990              0.040336       0.009628      -0.036077       0.052552             

           1991              0.043744      -0.018801      -0.022192      -0.035671             

           1992             -0.190546       0.173769       0.095603       0.128669             

           1993              0.031029      -0.002979       0.017546      -0.007810             

           1994              0.078207       0.079213      -0.047206      -0.089494             

           1995             -0.106963      -0.173891      -0.101674       0.075038             

           1996              0.005479      -0.081590      -0.083450       0.003975             

           1997              0.081972       0.048477       0.031546       0.038986             

           1998              0.048255      -0.002771       0.057473      -0.003506             

           1999             -0.003558       0.021528      -0.045257      -0.022010             

           2000             -0.035346      -0.002487      -0.037785      -0.043208             

           2001             -0.031711       0.012538       0.022195       0.064664             

           2002              0.040530       0.080112       0.026553       0.020477             

           2003              0.009986       0.053771       0.019832      -0.041888             

           2004             -0.031991      -0.052853      -0.035903      -0.006076             

           2005              0.023509      -0.011322      -0.022267      -0.031455             

           2006             -0.006567      -0.028326       0.012222       0.019908             

           2007             -0.031737       0.012569      -0.007672       0.042390             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1983                                            0.026141      -0.004391             

           1984             -0.029932       0.009899       0.005543       0.000787             

           1985              0.014007      -0.032168      -0.045510       0.045616             

           1986              0.002037       0.063701       0.018376      -0.048920             

           1987              0.008752       0.005100      -0.054263      -0.000598             

           1988             -0.073972      -0.021425       0.012133      -0.019861             

           1989              0.021460       0.068933       0.033917       0.042572             

           1990             -0.120594       0.034269      -0.001459      -0.038863             

           1991              0.055598       0.021541      -0.029412      -0.015330             

           1992             -0.028454      -0.167112       0.085991       0.013654             

           1993              0.085920      -0.003784      -0.011968       0.018161             

           1994             -0.012536       0.079211       0.037957      -0.055665             

           1995             -0.054479      -0.056045      -0.095466      -0.023199             

           1996              0.085644      -0.009379      -0.081115      -0.039300             

           1997              0.021858       0.075430       0.016512       0.016528             

           1998              0.029003       0.034199      -0.015034       0.056749             

           1999             -0.015844      -0.002443       0.022548      -0.049274             

           2000             -0.007200      -0.028714       0.007250      -0.036864             

           2001             -0.028671      -0.017475       0.021044       0.017786             

           2002              0.056455       0.016992       0.065538       0.002354             

           2003              0.012733       0.003964       0.050795       0.003427             

           2004             -0.047596      -0.016540      -0.041976      -0.017582             

           2005              0.004214       0.025239      -0.017189      -0.018390             

           2006             -0.024142       0.002452      -0.026400       0.019225             

           2007              0.015757      -0.036660       0.019363      -0.010871             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Periodical Within-County                               

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          849.911            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                      -12.36%     -0.165              2.20%           

GDPR                                             8.16%      1.992             16.91%           

TREND                                   48303349327.0%     -0.025            -39.69%           

T97                                     48303349327.0%      0.008             17.90%           

NEWRPT                                           0.00%      0.342              0.00%           

Adult Population                                                               6.31%           

Seasonality                                                                   -0.34%           

Other Factors                                                                 -3.74%           

Mechanical Net Trend                                                       0.992414            

Base Volume                                                                 736.458            

Total Change in Volume                                                       -13.35%           
Periodical Nonprofit and Classroom Mail
1.
Explanatory Variables used in Periodical Nonprofit and Classroom Mail Equation

The Periodical Nonprofit and Classroom mail demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Employment
The relationship between the general economy and Periodical Nonprofit and Classroom mail is modeled through the inclusion of private employment per adult (EMPLOY) in the Periodical Nonprofit and Classroom demand equation.  Employment is lagged four quarters in the Periodical Nonprofit and Classroom demand equation.

(2)
Time Trend
Periodicals volumes have declined for the past 20+ years.  This is due, in large part, to demographic shifts away from reading toward other activities, including television.  The long-run negative trend in Periodicals volumes is modeled econometrically through the inclusion of a linear time trend (TREND) in all of the Periodicals demand equations, including the Periodical Nonprofit and Classroom demand equation.

(4) Electronic Diversion Measure: Number of Broadband Subscribers

The introduction of the Internet has led to a significant increase in the long-run negative trend in Periodical Nonprofit and Classroom mail volume.  This is modeled econometrically by including the number of Broadband subscribers (BROADBAND) in the Periodical Nonprofit and Classroom demand equation.

Because the number of Broadband subscribers was equal to zero for the first decade over which the Periodical Nonprofit and Classroom demand equation is estimated, it is not possible to take the natural logarithm of BROADBAND.  Hence, the number of Broadband subscribers cannot be entered as a constant-elasticity variable in a traditional log-log regression.  Instead, the number of Broadband subscribers is entered into the Periodical Nonprofit and Classroom demand equation non-linearly, so that

Ln(Volume) = a + b•(BROADBAND)λ + ...

The value of λ is estimated econometrically simultaneous with the other econometric parameters using nonlinear least squares.
A value of λ equal to one would be equivalent to entering the number of Broadband subscribers directly in the demand equation, and would mean that a given increase in the number of Broadband subscribers would lead to the same percentage decrease in mail volume.  As the value of λ approaches zero, this equation approaches the equivalent of entering the natural logarithm of BROADBAND in the demand equation, and would mean that a given percentage increase in the number of Broadband subscribers would lead to the same percentage decrease in mail volume.  The econometric estimate of λ in the Periodical Nonprofit and Classroom demand equation is equal to 0.112 (t-statistic of 1.777).



(4)
Postal Prices

The Periodical Nonprofit and Classroom demand equation includes one Postal price index: the average price of Periodical Nonprofit and Classroom mail (PX12_13).



(5)
Price of Paper
In addition to the price of postage, the Periodical Nonprofit and Classroom demand equation also includes a price index which measures the average price of pulp, paper, and allied products (WPIP).  This variable enters the Periodical Nonprofit and Classroom demand equation lagged two and eight quarters.

 (6)
Seasonal Variables

Finally, the Periodical Nonprofit and Classroom mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Periodical Nonprofit and Classroom Mail

Full econometric output for the Periodical Nonprofit and Classroom mail demand equation is presented below.
Mail Category:                                  Periodical Nonprofit & Classroom          

                                                               Baseline Equation          

Sample Period:                                                  1978:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -1.030582       0.640929      -1.607950             

EMPLOY(-4)                   2.445121       0.387074       6.316932             

WPIP(-2)                    -0.752091       0.453737      -1.657547             

WPIP(-8)                    -1.116763       0.438702      -2.545608             

TREND                       -0.003301       0.001261      -2.616922             

BROADBAND                   -0.237951       0.066208      -3.593971             

PX12_13                     -0.088209       0.057248      -1.540823             

  lag 1                     -0.083756       0.041762      -2.005539             

  lag 2                     -0.064198       0.040931      -1.568438             

  lag 3                     -0.022172       0.035662      -0.621723             

  lag 4                     -0.000000       0.000000      -0.000106             
                                        Non-Linear Lambda Coefficients          

                             Lambda        Std Error       T-Ratio              

BROADBAND                    0.112109       0.063089       1.776994             
Long-Run Price Elasticities                       

                             PX12_13              

         Current            -0.088209             

          Lag 1             -0.083756             

          Lag 2             -0.064198             

          Lag 3             -0.022172             

          Lag 4             -0.000000             

           Sum              -0.258334             

   T-Statistic on Sum       -2.037177             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                         0.537629       0.149685       3.591740             

OCT                          0.080103       0.123367       0.649306             

NOV_DEC24                    0.532024       0.131702       4.039605             

DEC25_JAN1                  -0.195918       0.399659      -0.490214             

JAN_MAR                      0.365039       0.068027       5.366089             

APR1_15                     -0.280984       0.202872      -1.385028             

APR16_JUN                    0.500776       0.120036       4.171873             

GQTR1_4                      0.002798       0.030174       0.092731             

GQTR2_4                      0.015805       0.031327       0.504508             

GQTR3_4                     -0.071697       0.026967      -2.658699             

GQTR04_1_4                   0.037672       0.022691       1.660246             

GQTR04_2_4                  -0.017819       0.022459      -0.793401             

GQTR04_3_4                  -0.016924       0.022479      -0.752904             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1978              0.362932       0.356909       0.346166       0.211176             

           1979              0.356286       0.356909       0.355265       0.210784             

           1980              0.360345       0.348779       0.342342       0.220127             

           1981              0.368463       0.332519       0.340431       0.224602             

           1982              0.372522       0.324390       0.338519       0.229077             

           1983              0.374834       0.323792       0.336607       0.233552             

           1984              0.368284       0.326247       0.343794       0.232768             

           1985              0.361816       0.328703       0.332783       0.227049             

           1986              0.361897       0.331159       0.330872       0.232376             

           1987              0.361978       0.333614       0.328960       0.231984             

           1988              0.362060       0.336070       0.325136       0.231200             

           1989              0.368772       0.340981       0.323224       0.230808             

           1990              0.368853       0.340981       0.332323       0.230416             

           1991              0.362303       0.343437       0.321313       0.224696             

           1992              0.362385       0.345893       0.317489       0.229632             

           1993              0.362547       0.350804       0.318149       0.226320             

           1994              0.369178       0.353260       0.316264       0.225924             

           1995              0.369259       0.355715       0.314379       0.225527             

           1996              0.369340       0.355715       0.312494       0.219350             

           1997              0.362872       0.360627       0.310609       0.224735             

           1998              0.362953       0.363082       0.308723       0.224339             

           1999              0.363035       0.365538       0.295980       0.223942             

           2000              0.335652       0.380843       0.297093       0.227650             

           2001              0.332960       0.380843       0.307246       0.222872             

           2002              0.329626       0.380843       0.297093       0.220667             

           2003              0.329626       0.380843       0.297093       0.227650             

           2004              0.367299       0.363024       0.280169       0.224720             

           2005              0.373324       0.363024       0.280169       0.224720             

           2006              0.373324       0.363024       0.280169       0.224720             

           2007              0.370633       0.363024       0.290322       0.219943             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.270585             

Mean Square Error            0.003075             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.005428             

    Last 5 Yrs               0.000945             

    Last 4 Yrs               0.000797             

    Last 3 Yrs               0.000808             

    Last 2 Yrs               0.000713             

     Last 1 Yr               0.000960             

Durbin-Watson                2.182948             

R-Square                     0.953164             

Adj. R-Square                0.936665             

Degrees of Freedom              88                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.970                    0.012                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -19.803              -3.401                 

Residuals                      -15.577              -1.924                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.076244       1.029178       1.014795       1.013009       1.008367             

    Base 4 Yrs Ago                        0.984170       0.985399       0.992767       0.992077             

    Base 3 Yrs Ago                                       0.986630       0.997094       0.994727             

    Base 2 Yrs Ago                                                      1.007670       0.998800             

    Base 1 Yr  Ago                                                                     0.990009             
SHILLER K-SQUARED VALUES                          

PX12_13                      0.401563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.388879       0.342032       1.136966             

          Rho-2              0.424026       0.381520       1.111413             

          Rho-4             -0.383184       0.191234      -2.003746             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.101661      -0.100746       0.093250      -1.080384             

            2               -0.073027      -0.084797       0.093659      -0.905387             

            3                0.168163       0.146571       0.094072       1.558068             

            4               -0.017834       0.012964       0.094491       0.137201             

            5               -0.139374      -0.114948       0.094916      -1.211049             

            6                0.002684      -0.054670       0.095346      -0.573387             

            7                0.152110       0.127397       0.095783       1.330060             

            8               -0.181893      -0.108186       0.096225      -1.124304             

            9               -0.097688      -0.115660       0.096674      -1.196398             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1984                                            -0.797          3.740               

           1985              -1.856         -1.894         -0.853         -1.100               

           1986               0.122          1.015          1.027          1.181               

           1987               1.609          1.115          0.584         -0.158               

           1988               0.630         -0.236         -0.476         -0.058               

           1989               0.246          0.564         -0.760          0.796               

           1990              -0.247         -0.438         -0.891          0.167               

           1991              -0.346         -1.954          0.593         -0.162               

           1992               0.716          2.368          1.055          0.666               

           1993              -0.027          0.103         -0.868         -0.812               

           1994              -0.767         -0.603         -0.721         -1.197               

           1995              -0.025         -1.070         -0.645         -1.355               

           1996              -0.486         -1.004         -0.984         -1.029               

           1997              -0.562         -0.442          0.239          0.188               

           1998               0.492         -0.845         -0.067         -1.024               

           1999              -0.701         -0.802         -0.977         -0.796               

           2000               0.211         -0.451         -1.076         -0.519               

           2001              -0.978         -0.182         -0.655         -0.393               

           2002              -0.144         -0.379          0.450          0.014               

           2003               1.135          0.884          1.285          0.884               

           2004               0.845          0.338          0.399          1.101               

           2005               0.891          0.155          0.301         -0.353               

           2006               0.226          0.533         -0.033          0.572               

           2007              -0.586          0.491          0.505          0.243               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      27.574                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1984                                            -0.797          2.943               

           1985               1.087         -0.807         -1.660         -2.760               

           1986              -2.638         -1.623         -0.596          0.585               

           1987               2.194          3.308          3.892          3.734               

           1988               4.364          4.128          3.652          3.594               

           1989               3.840          4.404          3.644          4.440               

           1990               4.193          3.754          2.863          3.030               

           1991               2.684          0.730          1.323          1.161               

           1992               1.877          4.246          5.301          5.967               

           1993               5.940          6.043          5.175          4.362               

           1994               3.595          2.992          2.271          1.074               

           1995               1.049         -0.021         -0.666         -2.021               

           1996              -2.507         -3.511         -4.494         -5.523               

           1997              -6.085         -6.527         -6.288         -6.100               

           1998              -5.608         -6.452         -6.519         -7.543               

           1999              -8.244         -9.046         -10.023        -10.818              

           2000              -10.607        -11.057        -12.133        -12.652              

           2001              -13.630        -13.811        -14.466        -14.859              

           2002              -15.003        -15.382        -14.932        -14.919              

           2003              -13.783        -12.900        -11.615        -10.731              

           2004              -9.886         -9.548         -9.149         -8.048               

           2005              -7.158         -7.003         -6.701         -7.055               

           2006              -6.829         -6.296         -6.329         -5.757               

           2007              -6.343         -5.852         -5.347         -5.104               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1978             -0.032678       0.054674       0.008579      -0.034803             

           1979             -0.066779      -0.130926      -0.126735      -0.145728             

           1980             -0.016448       0.018547       0.116823       0.173404             

           1981              0.145748       0.187302       0.074741       0.027752             

           1982              0.120737       0.000835       0.007288      -0.062423             

           1983             -0.107099      -0.115124      -0.050849      -0.146075             

           1984             -0.005425       0.052164      -0.073408       0.087730             

           1985             -0.037843      -0.052761       0.001261      -0.044689             

           1986             -0.087239      -0.034790      -0.003129       0.008641             

           1987             -0.006422       0.045028       0.060370      -0.023081             

           1988              0.041458      -0.002452      -0.007655       0.017149             

           1989              0.056687       0.105153       0.003530       0.135596             

           1990              0.042599       0.036468      -0.032757       0.040174             

           1991             -0.051200      -0.220308      -0.034225      -0.043276             

           1992             -0.043224       0.116595       0.074273       0.101137             

           1993              0.023127       0.059889      -0.007378       0.028622             

           1994             -0.026162       0.003623      -0.016692      -0.042782             

           1995              0.003945      -0.054519       0.000883      -0.037104             

           1996              0.017157      -0.005129      -0.025630      -0.043801             

           1997             -0.026846       0.031941       0.042243       0.045051             

           1998              0.071544      -0.022179       0.051868      -0.021998             

           1999             -0.007473      -0.030753      -0.048981      -0.054472             

           2000             -0.001787      -0.024081      -0.027642      -0.013313             

           2001             -0.078723      -0.024174      -0.073494      -0.038998             

           2002             -0.045713      -0.050346      -0.011153      -0.037393             

           2003              0.040062       0.017320       0.050075       0.041631             

           2004              0.000725       0.016998       0.021760       0.047834             

           2005              0.054186      -0.009375       0.008703      -0.029867             

           2006              0.024199       0.020303      -0.011203       0.027217             

           2007             -0.043912       0.032735       0.028911       0.001764             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1978                                                                                

           1979             -0.069404      -0.069250      -0.044218      -0.054263             

           1980              0.068373       0.036567       0.068022       0.064269             

           1981              0.022476       0.064203      -0.015134      -0.014289             

           1982              0.134101       0.013886      -0.015592      -0.054977             

           1983             -0.039650      -0.046687       0.042126      -0.101405             

           1984              0.031904       0.072100      -0.110878       0.038184             

           1985             -0.042911      -0.055256       0.009696       0.010809             

           1986             -0.084896      -0.002132       0.047875       0.007485             

           1987             -0.041884       0.030531       0.044384      -0.062340             

           1988              0.022375       0.008467      -0.001148       0.012321             

           1989              0.069150       0.074897      -0.064331       0.096207             

           1990              0.010093       0.002699      -0.063649       0.089408             

           1991             -0.036610      -0.203459       0.060606       0.078844             

           1992             -0.031502       0.067335       0.034146       0.006232             

           1993             -0.064259       0.052688      -0.012014       0.044851             

           1994             -0.025301       0.024609      -0.009835      -0.026860             

           1995              0.017635      -0.036524       0.014016      -0.030724             

           1996              0.032723      -0.016958      -0.030572      -0.045877             

           1997              0.007629       0.058988       0.031384      -0.001704             

           1998              0.025826      -0.056865       0.046343      -0.015501             

           1999              0.006502      -0.027018      -0.013978      -0.030813             

           2000              0.037302      -0.012073      -0.036289      -0.013226             

           2001             -0.062509       0.002857      -0.041305      -0.005268             

           2002             -0.029549      -0.025296      -0.000353      -0.026651             

           2003              0.041816      -0.001695       0.022078       0.000485             

           2004             -0.021347       0.005701       0.034030       0.048117             

           2005              0.026635      -0.044216      -0.002290      -0.010947             

           2006              0.052886       0.019965      -0.026025       0.011520             

           2007             -0.040473       0.046051       0.030508      -0.012931             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Periodical Nonprofit & Classroom                       

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                         2052.033            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        2.81%     -0.258             -0.71%           

EMPLOY(-4)                                      -4.05%      2.445             -9.61%           

WPIP(-2)                                         1.83%     -0.752             -1.35%           

WPIP(-8)                                        -0.59%     -1.117              0.66%           

TREND                                   48303349327.0%     -0.003             -6.39%           

BROADBAND                                       13.51%     -0.238             -2.97%           

Adult Population                                                               6.31%           

Seasonality                                                                   -0.09%           

Other Factors                                                                  4.25%           

Mechanical Net Trend                                                       1.008367            

Base Volume                                                                1839.216            

Total Change in Volume                                                       -10.37%          
Postal Penalty Mail
1.
Explanatory Variables used in Postal Penalty Mail Equation

The Postal Penalty mail demand equation includes the following explanatory variables.



(1)
Time Trends
The Postal Penalty equation includes two time trends: a full sample linear time trend (TREND) which increases by one each quarter of the sample period, and a second time trend (T97) that is equal to zero through 1996Q4, then increasing by one each quarter from 1997Q1 forward.


(2)
Dummy Variables
The Postal Penalty equation includes three dummy variables.  The first of these, D2002Q1, is equal to one in 2002Q1 and zero elsewhere.  This variable is included to explain a surge in Postal Penalty volume in response to the 9/11 and bioterrorist attacks in the Fall of 2001.
The second dummy variable in the Postal Penalty equation, D2006ON, is equal to zero through 2005Q4 and is equal to one from 2006Q1 forward.

The third dummy variable in the Postal Penalty equation (D_GQ04), which is equal to one since 2004, is not included directly in the Postal Penalty equation but is instead included implicitly as part of the seasonal variables included in the Postal Penalty equation.

Mail volume equations include quarterly dummy variables since the Postal calendar was modified to tie to the Gregorian calendar.  In some cases, separate quarterly dummies are included starting in 2000Q1 (the first quarter for which volume data are available by Gregorian quarter) and again starting in 2004Q1 (the first quarter for which official RPW data are reported by Gregorian quarter).  In most cases, the sum of the coefficients on the four quarterly dummies is constrained to be equal to zero, so as to prevent the equation from inadvertently including an implicit dummy variable starting with the first year of Gregorian data.

In the case of Postal Penalty mail, however, a dummy variable starting in 2004Q1 was deemed appropriate, in light of the fact that Postal Penalty volume increased by more than 35 percent that year.  Hence, four quarterly dummies (QUARTER1, QUARTER2, QUARTER3, and QUARTER4 below) which are equal to one in their respective Gregorian quarter and zero otherwise were interacted with a dummy variable equal to zero through 2003Q4 and equal to one thereafter (D_GQ04) with no restriction placed upon the sum of their coefficients.

(3)
Seasonal Variables

Finally, the Postal Penalty mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Postal Penalty Mail

Full econometric output for the Postal Penalty mail demand equation is presented below.
Mail Category:                                                    Postal Penalty          

                                                               Baseline Equation          

Sample Period:                                                  1992:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -1.522667       0.492143      -3.093954             

TREND                       -0.032021       0.003145     -10.181286             

T97                          0.033591       0.004662       7.205978             

D2002Q1                      0.314072       0.113176       2.775067             

D2006ON                      0.491892       0.069804       7.046728             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                     -2.395631       2.372036      -1.009947             

SEP16_30                     0.589969       0.407846       1.446548             

OCT                         -1.275826       1.017982      -1.253290             

NOV1_DEC10                   0.769177       1.207233       0.637140             

DEC11_31                    -0.680093       0.380841      -1.785768             

JAN_JUN                     -0.180259       0.397265      -0.453750             

D_GQ04*QUARTER1              0.349611       0.102215       3.420337             

D_GQ04*QUARTER2              0.336343       0.083514       4.027372             

D_GQ04*QUARTER3              0.345769       0.109513       3.157318             

D_GQ04*QUARTER4              0.234562       0.091946       2.551079             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1992             -0.085194      -0.283166      -0.180259      -0.338773             

           1993             -0.048380      -0.297867      -0.180259      -0.348759             

           1994             -0.000336      -0.305218      -0.180259      -0.357041             

           1995             -0.002933      -0.269943      -0.180259      -0.365324             

           1996             -0.005530      -0.269943      -0.180259      -0.315743             

           1997             -0.081035      -0.242018      -0.180259      -0.317681             

           1998             -0.126901      -0.228056      -0.180259      -0.293860             

           1999             -0.172768      -0.235406      -0.180259      -0.270039             

           2000             -0.240992      -0.180259      -0.180259      -0.273740             

           2001             -0.254643      -0.180259      -0.180259      -0.285104             

           2002             -0.268259      -0.180259      -0.180259      -0.242628             

           2003             -0.268259      -0.180259      -0.180259      -0.273740             

           2004              0.081352       0.156084       0.165509      -0.039178             

           2005              0.108619       0.156084       0.165509      -0.039178             

           2006              0.108619       0.156084       0.165509      -0.039178             

           2007              0.094968       0.156084       0.165509      -0.050542             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.419527             

Mean Square Error            0.009120             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.020358             

    Last 5 Yrs               0.031353             

    Last 4 Yrs               0.038049             

    Last 3 Yrs               0.044908             

    Last 2 Yrs               0.049242             

     Last 1 Yr               0.061890             

Durbin-Watson                1.984287             

R-Square                     0.938205             

Adj. R-Square                0.915368             

Degrees of Freedom              46                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.989                    0.777                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -11.766              -3.420                 

Residuals                       -7.740              -1.928                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.988628       0.975331       1.029836       1.016191       1.010781             

    Base 4 Yrs Ago                        0.962213       1.051080       1.025549       1.016396             

    Base 3 Yrs Ago                                       1.148154       1.058763       1.035127             

    Base 2 Yrs Ago                                                      0.976332       0.982856             

    Base 1 Yr  Ago                                                                     0.989424             
                                        ARCH-Coefficients                       

                           Coefficient    Std. Error       T-Ratio              

         Alpha-1             0.000000       0.000000       0.000000             

         Alpha-2             0.516947       0.134662       3.838848             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.030455      -0.029948       0.125988      -0.237707             

            2               -0.102384      -0.103675       0.127000      -0.816341             

            3               -0.058053      -0.064769       0.128037      -0.505859             

            4               -0.057711      -0.069501       0.129099      -0.538353             

            5               -0.156504      -0.181169       0.130189      -1.391584             

            6               -0.015341      -0.048674       0.131306      -0.370687             

            7                0.194584       0.194612       0.132453       1.469289             

            8               -0.269043      -0.326663       0.133631      -2.444524             

            9                0.129442       0.143107       0.134840       1.061308             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                              0.984         -0.895         -0.273               

           1997              -0.253          0.693         -0.732          0.133               

           1998               0.254         -1.148         -0.865         -0.703               

           1999               1.095         -1.100         -0.818         -0.698               

           2000              -0.081         -1.779         -0.812          0.081               

           2001               0.692         -0.281          0.066         -0.651               

           2002               3.000         -0.422          0.099         -0.005               

           2003               1.041         -0.152         -1.306          0.072               

           2004               2.741          2.160          2.014          3.765               

           2005               3.148          0.011          1.007         -0.436               

           2006               1.914          1.968          3.402         -1.723               

           2007               1.523          1.801         -1.306         -3.106               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      19.497                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                              0.984          0.089         -0.185               

           1997              -0.438          0.255         -0.477         -0.344               

           1998              -0.090         -1.238         -2.102         -2.805               

           1999              -1.710         -2.810         -3.629         -4.326               

           2000              -4.408         -6.187         -6.998         -6.917               

           2001              -6.226         -6.506         -6.441         -7.091               

           2002              -4.091         -4.513         -4.415         -4.420               

           2003              -3.379         -3.531         -4.837         -4.764               

           2004              -2.024          0.136          2.150          5.915               

           2005               9.063          9.074          10.081         9.645               

           2006               11.559         13.527         16.930         15.207              

           2007               16.730         18.531         17.224         14.118              
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1992             -0.000342      -0.096062       0.008209      -0.096067             

           1993             -0.050819       0.109144       0.090290       0.134941             

           1994             -0.047203      -0.106131       0.131282      -0.042375             

           1995              0.200444      -0.186600       0.062244      -0.181189             

           1996             -0.031968       0.011029      -0.071115      -0.017596             

           1997             -0.121662       0.124947       0.045331       0.133262             

           1998             -0.011807       0.043228       0.050413       0.055506             

           1999              0.112763      -0.006178       0.037816      -0.003147             

           2000             -0.068072      -0.107702      -0.056666       0.063337             

           2001              0.010961      -0.004960       0.027664      -0.039663             

           2002             -0.000000      -0.032929       0.013340       0.006499             

           2003              0.065184      -0.000012      -0.118397      -0.000916             

           2004             -0.077074      -0.129615      -0.153209       0.153889             

           2005              0.346129      -0.129723      -0.011456       0.090527             

           2006             -0.112134      -0.047341       0.356201      -0.068392             

           2007              0.279946       0.194639      -0.065721      -0.356352             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1992                                           -0.000342      -0.096062             

           1993              0.008205      -0.084132      -0.050570       0.088541             

           1994              0.079894       0.088663      -0.037736      -0.068940             

           1995              0.108128      -0.035648       0.137266      -0.178114             

           1996              0.036456      -0.101584      -0.028957       0.006183             

           1997             -0.063354      -0.017450      -0.101535       0.122924             

           1998              0.031366       0.097268      -0.011289       0.029358             

           1999              0.050376       0.054304       0.105992      -0.005658             

           2000              0.025584      -0.003104      -0.065657      -0.107590             

           2001             -0.050179       0.046669       0.009834      -0.004502             

           2002              0.027110      -0.039605      -0.000000      -0.030937             

           2003              0.013340       0.006274       0.064753      -0.000012             

           2004             -0.094737      -0.000916      -0.055650      -0.129576             

           2005             -0.088169       0.119972       0.192929      -0.066421             

           2006             -0.005205       0.071051      -0.107294      -0.030776             

           2007              0.164077      -0.066926       0.099420       0.189015             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Postal Penalty                                         

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          424.929            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

TREND                                   48303349327.0%     -0.032            -47.29%           

T97                                     48303349327.0%      0.034             95.75%           

D2002Q1                                        -29.84%      0.314            -10.53%           

D2006ON                                        171.83%      0.492             63.54%           

Adult Population                                                               6.31%           

Seasonality                                                                   40.14%           

Other Factors                                                                  5.51%           

Mechanical Net Trend                                                       1.010781            

Base Volume                                                                1008.380            

Total Change in Volume                                                       137.31%          
Free-for-the-Blind and Handicapped Mail
1.
Explanatory Variables used in Free-for-the-Blind Mail Equation

The Free-for-the-Blind Mail demand equation includes the following explanatory variables.



(1)
Time Trend
Over the course of the Free-for-the-Blind sample period (1996Q1 – 2007Q4), Free-for-the Blind volume per adult has increased at a decreasing rate.  This is modeled econometrically by including a logistic time trend in the Free-for-the-Blind equation.  The logistic time trend is constructed by subtracting 100 from a linear time trend that starts in 1970Q2 (TREND) and taking the natural logarithm of that difference:

@LOG(TREND – 100).


(2)
Dummy Variables
The Free-for-the-Blind equation includes dummy variables to remove two anomalous quarters of data: 2001Q1 (D2001Q1) and 2001Q2 (D2001Q2).  Each of these variables is equal to one in the quarter of interest and zero elsewhere.
(3)
Seasonal Variables

Finally, the Free-for-the-Blind Mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Free-for-the-Blind Mail

Full econometric output for the Free-for-the-Blind Mail demand equation is presented below.
Mail Category:                                                Free-for-the-Blind          

                                                               Baseline Equation          

Sample Period:                                                  1996:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -8.223147       0.735260     -11.184005             

@LOG(TREND-100)              0.156865       0.076951       2.038509             

D2001Q1                     -0.309689       0.106309      -2.913089             

D2001Q2                     -0.294028       0.105879      -2.777028             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                         3.094771       3.336899       0.927439             

OCT                         -5.009459       2.102503      -2.382617             

NOV1_DEC10                   5.137503       1.487606       3.453538             

DEC11_31                     4.281365       3.550109       1.205981             

JAN_MAR                     -0.935828       0.684100      -1.367971             

APR_JUN                      1.722732       1.153578       1.493382             

GQTR1_4                     -0.574976       0.709418      -0.810489             

GQTR2_4                      1.721193       0.984483       1.748322             

GQTR3_4                     -0.896456       0.571912      -1.567470             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996              1.076205       0.470374       0.799621       0.888491             

           1997              0.899543       0.649001       0.762696       0.907015             

           1998              0.869938       0.738315       0.725772       0.892262             

           1999              0.840333       0.815039       0.688847       0.877509             

           2000              0.986149       0.785365       0.826276       0.755034             

           2001              0.937819       0.785365       0.826276       0.727535             

           2002              0.850856       0.785365       0.826276       0.714843             

           2003              0.850856       0.785365       0.826276       0.755034             

           2004              0.850856       0.785365       0.826276       0.755034             

           2005              0.986149       0.785365       0.826276       0.755034             

           2006              0.986149       0.785365       0.826276       0.755034             

           2007              0.937819       0.785365       0.826276       0.727535             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.365747             

Mean Square Error            0.011083             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.028504             

    Last 5 Yrs               0.011136             

    Last 4 Yrs               0.009066             

    Last 3 Yrs               0.009003             

    Last 2 Yrs               0.002836             

     Last 1 Yr               0.002612             

Durbin-Watson                2.112556             

R-Square                     0.795159             

Adj. R-Square                0.708256             

Degrees of Freedom              33                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.994                    0.994                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -10.289              -3.439                 

Residuals                      -10.857              -1.932                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.184198       1.074619       1.052175       1.024307       1.002949             

    Base 4 Yrs Ago                        0.975180       0.991790       0.975960       0.962150             

    Base 3 Yrs Ago                                       1.008684       0.976350       0.957846             

    Base 2 Yrs Ago                                                      0.945054       0.933396             

    Base 1 Yr  Ago                                                                     0.921881             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.658521       0.240848       2.734179             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.078242      -0.076649       0.147442      -0.519856             

            2                0.151700       0.145491       0.149071       0.975986             

            3                0.080197       0.102304       0.150756       0.678605             

            4               -0.134061      -0.151838       0.152499      -0.995669             

            5                0.064358       0.016325       0.154303       0.105796             

            6                0.188855       0.239295       0.156174       1.532237             

            7               -0.126238      -0.102408       0.158114      -0.647687             

            8                0.086901      -0.049619       0.160128      -0.309871             

            9               -0.038436      -0.007915       0.162221      -0.048789             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1999                                                           -0.742               

           2000               0.941          0.982         -1.618         -5.873               

           2001              -1.551         -1.322          0.454         -0.877               

           2002               0.754          0.147          0.513          1.964               

           2003               1.631          1.809          2.301          0.683               

           2004               0.958          1.262          0.605          1.112               

           2005              -0.025          0.498          0.953          2.028               

           2006               0.493          0.568          0.135          0.068               

           2007              -0.224          0.231         -0.391         -0.196               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      16.338                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1999                                                           -0.742               

           2000               0.199          1.181         -0.437         -6.310               

           2001              -7.861         -9.183         -8.729         -9.606               

           2002              -8.852         -8.705         -8.192         -6.228               

           2003              -4.597         -2.787         -0.486          0.197               

           2004               1.154          2.416          3.022          4.134               

           2005               4.109          4.607          5.560          7.587               

           2006               8.081          8.649          8.784          8.852               

           2007               8.628          8.859          8.468          8.272               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996              0.409699       0.147898       0.097324       0.232662             

           1997              0.123704       0.177726       0.151307       0.121158             

           1998              0.141483       0.065738       0.055018      -0.027451             

           1999             -0.005008       0.090161       0.040727      -0.120944             

           2000             -0.208659      -0.235354      -0.260261      -0.163654             

           2001             -0.117006      -0.091077      -0.081275      -0.257459             

           2002             -0.065239      -0.151185      -0.079397       0.076345             

           2003              0.120485       0.104120       0.228508      -0.010003             

           2004              0.111203       0.124370       0.045979       0.084042             

           2005             -0.018922       0.034970       0.114176       0.265956             

           2006              0.088240       0.066275       0.007726       0.002105             

           2007             -0.046717       0.018198      -0.077044      -0.044689             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                            -0.121897      -0.000071       0.168572             

           1997             -0.029509       0.096264       0.034270       0.021519             

           1998              0.061698      -0.027431       0.011728      -0.063681             

           1999              0.013069       0.093459      -0.018647      -0.147763             

           2000             -0.129015      -0.097948      -0.105275       0.007734             

           2001             -0.009236      -0.014026      -0.021299      -0.203938             

           2002              0.104304      -0.108224       0.020162       0.128629             

           2003              0.070210       0.024778       0.159943      -0.160480             

           2004              0.117791       0.051140      -0.035922       0.053764             

           2005             -0.074266       0.047431       0.091148       0.190768             

           2006             -0.086897       0.008167      -0.035918      -0.002982             

           2007             -0.048104       0.048963      -0.089028       0.006046             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Free-for-the-Blind                                     

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                           56.821            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

@LOG(TREND-100)                                 75.42%      0.157              9.22%           

D2001Q1                                          0.00%     -0.310              0.00%           

D2001Q2                                          0.00%     -0.294              0.00%           

Adult Population                                                               6.31%           

Seasonality                                                                    2.32%           

Other Factors                                                                  1.48%           

Mechanical Net Trend                                                       1.002949            

Base Volume                                                                  68.501            

Total Change in Volume                                                        20.56%          
Registered Mail
1.
Explanatory Variables used in Registered Mail Equation

The Registered Mail demand equation includes the following explanatory variables.



(1)
First-Class Letters Volume
Registered Mail volume is not stand-alone mail, but instead represents mail that is already counted as First-Class Mail.  Hence, Registered Mail is a subset of total First-Class Mail.  Because of this, Registered Mail volume is modeled as a function of the volume of First-Class letters (BGVOL1_3).


(2)
Time Trend
The Registered Mail equation includes a linear time trend (TREND) to account for the long-run negative trend that overwhelms Registered Mail volume.


(3)
Postal Prices

The Registered Mail equation includes one Postal price: a price index measuring the average price of Registered Mail (PX35).
(4)
Dummy Variables
The Registered Mail equation contains three dummy variables: D98Q1, D2002Q1, and D2005ON.  The first of these, D98Q1, is equal to zero through 1997Q4 and is equal to one thereafter.  Prior to 1998, Registered Mail volume as reported by the Postal Service’s RPW system included both domestic and international Registered Mail.  Starting in 1998Q1, however, domestic and international Registered Mail volumes were reported separately.  The Registered Mail demand equation described here uses domestic Registered Mail as its dependent variable since 1998Q1.  The dummy D98Q1 corrects for the inclusion of international Registered Mail before that time.
The second dummy variable, D2002Q1, is equal to one in 2002Q1 and zero elsewhere.  This variable is included to measure the impact of 9/11 and the bioterrorist attack in the Fall of 2001 on Registered Mail volume.

The final dummy variable in the Registered Mail equation, D2005ON, is equal to zero through 2004Q4 and is equal to one from 2005Q1 forward.  This variable is included to account for an unexpected increase in Registered Mail volume in 2005.

(5)
Seasonal Variables

Finally, the Registered Mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Registered Mail

Full econometric output for the Registered Mail demand equation is presented below.
Mail Category:                                                        Registered          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -4.391869       0.754929      -5.817594             

BGVOL1_3                     0.801643       0.416343       1.925441             

TREND                       -0.026519       0.000943     -28.135997             

D98Q1                       -0.398755       0.043122      -9.247179             

D2002Q1                     -0.186331       0.087632      -2.126287             

D2005ON                      0.094068       0.047400       1.984562             

PX35                        -0.001853       0.174455      -0.010622             

  lag 1                     -0.157533       0.162879      -0.967176             

  lag 2                      0.000000       0.000000       0.000524             

  lag 3                      0.000000       0.000000       0.000544             

  lag 4                      0.000000       0.000000       0.000554             
Long-Run Price Elasticities                       

                              PX35                

         Current            -0.001853             

          Lag 1             -0.157533             

          Lag 2              0.000000             

          Lag 3              0.000000             

          Lag 4              0.000000             

           Sum              -0.159386             

   T-Statistic on Sum       -1.372535             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                      1.143134       1.496843       0.763697             

SEP16_30                    -1.045747       0.821189      -1.273455             

OCT                         -1.487445       0.800959      -1.857080             

NOV1_DEC10                  -0.704152       0.954522      -0.737701             

DEC11_31                    -0.156217       0.753366      -0.207359             

JAN_MAR                     -1.345182       0.708497      -1.898642             

APR1_15                     -2.723644       1.237924      -2.200170             

APR16_MAY                   -0.099325       0.679064      -0.146267             

JUNE                        -4.009682       1.997557      -2.007293             

GQTR1_4                     -0.115213       0.082796      -1.391526             

GQTR2_4                      0.343048       0.120605       2.844379             

GQTR3_4                      0.807965       0.438635       1.841997             

GQTR04_1_4                  -0.181603       0.040109      -4.527732             

GQTR04_2_4                  -0.015979       0.034684      -0.460717             

GQTR04_3_4                   0.097355       0.035449       2.746362             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988             -0.963521      -1.170334      -1.043364      -0.913035             

           1989             -0.977952      -1.135365      -1.005836      -0.944566             

           1990             -0.982903      -1.135365      -0.931346      -0.976098             

           1991             -1.002196      -1.117880      -0.913232      -0.988259             

           1992             -1.015088      -1.100395      -0.948327      -0.997561             

           1993             -1.040871      -1.065425      -0.953839      -0.997042             

           1994             -1.042411      -1.047941      -0.971142      -0.986866             

           1995             -1.047361      -1.046572      -0.988446      -0.976689             

           1996             -1.052312      -1.046572      -1.005750      -0.960294             

           1997             -1.036892      -1.027718      -1.023053      -0.961362             

           1998             -1.010120      -1.018291      -1.040357      -1.016769             

           1999             -0.983347      -1.000806      -1.094109      -1.030128             

           2000             -0.956264      -1.002134      -1.054807      -1.034204             

           2001             -0.958114      -1.002134      -1.020725      -1.020424             

           2002             -0.966707      -1.002134      -1.004023      -1.049050             

           2003             -0.966707      -1.002134      -1.004023      -1.034204             

           2004             -1.148311      -1.018113      -0.957451      -0.933977             

           2005             -1.137867      -1.018113      -0.957451      -0.933977             

           2006             -1.137867      -1.018113      -0.957451      -0.933977             

           2007             -1.139717      -1.018113      -0.923369      -0.920196             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.249143             

Mean Square Error            0.004983             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.005848             

    Last 5 Yrs               0.005940             

    Last 4 Yrs               0.006940             

    Last 3 Yrs               0.007739             

    Last 2 Yrs               0.009362             

     Last 1 Yr               0.010071             

Durbin-Watson                1.925646             

R-Square                     0.994843             

Adj. R-Square                0.991853             

Degrees of Freedom              50                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.986                    0.504                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -12.266              -3.410                 

Residuals                       -8.316              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.952618       0.993419       1.006301       0.977294       1.012901             

    Base 4 Yrs Ago                        1.035966       1.034266       0.985661       1.028558             

    Base 3 Yrs Ago                                       1.032568       0.961431       1.026100             

    Base 2 Yrs Ago                                                      0.895195       1.022882             

    Base 1 Yr  Ago                                                                     1.168780             
SHILLER K-SQUARED VALUES                          

PX35                         0.014063             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.226417       0.152886       1.480956             

          Rho-2              0.000000       0.000000       0.000000             

          Rho-4             -0.324873       0.131420      -2.472028             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.035560       0.035677       0.115470       0.308975             

            2               -0.123329      -0.125179       0.116248      -1.076832             

            3                0.026540       0.041434       0.117041       0.354008             

            4               -0.046664      -0.067030       0.117851      -0.568771             

            5                0.045343       0.061627       0.118678       0.519281             

            6                0.054227       0.034919       0.119523       0.292149             

            7                0.095842       0.113189       0.120386       0.940216             

            8               -0.168967      -0.190757       0.121268      -1.573019             

            9               -0.113525      -0.091070       0.122169      -0.745437             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995               0.880         -1.015          1.416          0.546               

           1996              -3.555          0.423          0.164          0.701               

           1997               1.877         -1.092         -0.846         -1.228               

           1998              -4.406          0.255          0.259          0.087               

           1999               0.508          0.403         -0.780          0.852               

           2000              -0.138          2.492          1.275          1.204               

           2001              -1.069         -0.866          0.199         -0.485               

           2002              -3.115         -2.300         -1.472         -0.057               

           2003              -1.220         -0.811         -0.928         -0.571               

           2004              -1.142         -1.020          1.641          0.518               

           2005              -0.705          2.658          0.933          0.002               

           2006              -0.788         -1.471         -1.681         -0.148               

           2007               1.648          3.471          0.033         -0.191               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      20.508                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1995               0.880         -0.134          1.282          1.828               

           1996              -1.727         -1.304         -1.140         -0.438               

           1997               1.438          0.347         -0.499         -1.728               

           1998              -6.133         -5.878         -5.620         -5.532               

           1999              -5.024         -4.621         -5.401         -4.549               

           2000              -4.687         -2.195         -0.920          0.284               

           2001              -0.784         -1.650         -1.451         -1.935               

           2002              -5.050         -7.350         -8.823         -8.880               

           2003              -10.100        -10.911        -11.839        -12.410              

           2004              -13.551        -14.572        -12.930        -12.413              

           2005              -13.117        -10.459        -9.526         -9.524               

           2006              -10.312        -11.783        -13.464        -13.612              

           2007              -11.964        -8.493         -8.460         -8.651               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988             -0.032882       0.033443       0.037612      -0.027832             

           1989             -0.013391      -0.004615      -0.023407       0.027108             

           1990              0.090525      -0.045186      -0.022281       0.083320             

           1991              0.001951      -0.016796      -0.019426       0.005943             

           1992             -0.063732       0.033650      -0.040785      -0.049047             

           1993              0.055551      -0.011978      -0.012836      -0.040354             

           1994              0.019169      -0.002111       0.021596       0.032437             

           1995              0.108917      -0.029229       0.057938      -0.023378             

           1996             -0.200821       0.059628       0.058505       0.070197             

           1997              0.063141      -0.049042      -0.021239      -0.066623             

           1998             -0.068598      -0.041829      -0.019004      -0.056837             

           1999             -0.005754       0.023620      -0.054359      -0.019980             

           2000              0.056770       0.079708       0.091348       0.056882             

           2001              0.044947       0.087960       0.044452      -0.010727             

           2002              0.001541      -0.030999      -0.009519       0.070473             

           2003             -0.024959      -0.058320      -0.047882      -0.038184             

           2004              0.079561      -0.108450      -0.005824       0.006245             

           2005             -0.079142       0.048376       0.092501       0.028563             

           2006             -0.076981      -0.126886      -0.108385      -0.028928             

           2007              0.074642       0.185091       0.019886      -0.007654             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988                                                                                

           1989             -0.017772       0.009281      -0.010143       0.023366             

           1990              0.080037      -0.067182      -0.019655       0.097172             

           1991              0.012495      -0.031917      -0.022862       0.037409             

           1992             -0.064444       0.042624      -0.054715      -0.037882             

           1993              0.045952      -0.013624      -0.023374      -0.053382             

           1994              0.046353      -0.010343       0.017904       0.014438             

           1995              0.107800      -0.054576       0.071572      -0.025958             

           1996             -0.160143       0.095601       0.063827       0.049355             

           1997             -0.017994      -0.043967       0.008872      -0.039009             

           1998             -0.033001      -0.042230      -0.016433      -0.074178             

           1999             -0.015171       0.011333      -0.065881      -0.026137             

           2000              0.059425       0.074528       0.055640       0.029709             

           2001              0.050511       0.103679       0.054212      -0.002312             

           2002              0.018572      -0.002772       0.011941       0.069144             

           2003             -0.040415      -0.062740      -0.037770      -0.004447             

           2004              0.080098      -0.145410       0.003175      -0.004841             

           2005             -0.054709       0.031063       0.079656       0.009648             

           2006             -0.109159      -0.093741      -0.049605       0.004891             

           2007              0.056183       0.126968      -0.057233      -0.021555             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                         Registered                                            

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                            6.277            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        3.23%     -0.159             -0.51%           

BGVOL1_3                                       -12.25%      0.802             -9.95%           

TREND                                   48303349327.0%     -0.027            -41.16%           

D98Q1                                            0.00%     -0.399              0.00%           

D2002Q1                                        -29.84%     -0.186              6.83%           

D2005ON                                        171.83%      0.094              9.86%           

Adult Population                                                               6.31%           

Seasonality                                                                   -1.84%           

Other Factors                                                                  6.62%           

Mechanical Net Trend                                                       1.012901            

Base Volume                                                                   4.321            

Total Change in Volume                                                       -31.16%           
Insured Mail
1.
Explanatory Variables used in Insured Mail Equation

The Insured Mail demand equation includes the following explanatory variables.



(1)
Retail Package Volumes
Insured Mail volume is not stand-alone mail, but instead is an add-on to other types of mail.  Generally, the type of mail that would be insured is retail package mail.  Retail package volume (BGVOL_PKG), which is equal to the sum of the volumes of Priority Mail, Retail Parcel Post, and Media Mail (all per adult per Postal delivery day), is included as an explanatory variable in the Insured Mail equation.



(2)
Time Trend
The Insured Mail equation includes a linear time trend (TREND) to account for the long-run negative trend in Insured Mail volume.



(3)
Postal Prices

The Insured Mail equation includes one Postal price: a price index measuring the average price of Insured Mail (PX36). 
(4)
Intervention

In 1997Q4, the maximum allowable level of insurance that could be purchased from the Postal Service increased from $600 to $5,000.  This led to a significant increase in the volume of Insured Mail.  This increase in volume was not instantaneous, however, but occurred over the course of several years.
A non-linear Intervention starting in 1997Q4 is included in the Insured Mail equation to explain this.  This Intervention takes the following form:
Ln(Vol)t = a + …+ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + ω2·St + …
where Pt is a pulse function and St is a step function, so that Pt = 1 if t=1997Q4 and 0 otherwise; St = 1 if t >1997Q4 and 0 otherwise.  This variable has an initial value in 1997Q4 of ω0, which decays toward a long-run value of ω2.

(5)
Other Variables





(a)
MSADJ

There is one additional non-seasonal variable in the Insured Mail equation.  This variable, MSADJ, has a value of zero through 1992Q4 and is equal to one from 1993Q1 forward.  This variable is included to account for a change in the Postal Service’s RPW system for reporting volumes.  In 1993, the Postal Service began to incorporate mailing statement data into its volume estimates much more comprehensively than before that time.  Because of this, some RPW volume estimates are not entirely consistent before and after 1993.

(b)
Seasonal Variables

Finally, the Insured Mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Insured Mail

Full econometric output for the Insured Mail demand equation is presented below.
Mail Category:                                                         Insurance          

                                                         Domestic Insurance Only          

Sample Period:                                                  1971:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -3.862132       0.357267     -10.810204             

BGVOL_PKG                    0.403245       0.088292       4.567191             

TREND                       -0.016636       0.000701     -23.715702             

MSADJ                       -0.049908       0.057720      -0.864661             

PX36                        -0.000000       0.000000      -0.002020             

  lag 1                     -0.016275       0.054436      -0.298972             

  lag 2                     -0.056098       0.050552      -1.109707             

  lag 3                     -0.081433       0.050683      -1.606723             

  lag 4                     -0.069049       0.054762      -1.260888             
Long-Run Price Elasticities                       

                              PX36                

         Current            -0.000000             

          Lag 1             -0.016275             

          Lag 2             -0.056098             

          Lag 3             -0.081433             

          Lag 4             -0.069049             

           Sum              -0.222855             

   T-Statistic on Sum       -2.371193             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.274146       0.088901       3.083704             

W1: Lag Pulse               -1.190406       0.013365      -89.06865             

W2: Long-Run Step            1.393572       0.395560       3.523039             

Delta                        0.925054       0.443833       2.084238             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1997                                                           0.274146             

           1998              0.203165       0.292381       0.374911       0.451255             

           1999              0.521878       0.587208       0.647641       0.703546             

           2000              0.755260       0.803099       0.847352       0.888289             

           2001              0.926158       0.961189       0.993594       1.023571             

           2002              1.051301       1.076952       1.100682       1.122633             

           2003              1.142938       1.161722       1.179098       1.195172             

           2004              1.210041       1.223796       1.236520       1.248291             

           2005              1.259179       1.269251       1.278568       1.287187             

           2006              1.295160       1.302536       1.309359       1.315670             

           2007              1.321508       1.326909       1.331905       1.336527             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEPT                        -1.180796       0.420127      -2.810568             

OCT                         -0.435832       0.348741      -1.249730             

NOV1_DEC10                   0.429547       0.198762       2.161119             

DEC11_17                     1.120873       0.650447       1.723234             

DEC18_31                    -0.792197       0.431697      -1.835076             

JAN2_FEB                    -0.117118       0.102650      -1.140943             

MARCH                       -0.852960       0.344947      -2.472726             

APR1_15                      0.491003       0.946495       0.518759             

APR16_MAY                   -0.400679       0.387045      -1.035223             

JUNE                        -0.713327       0.365588      -1.951180             

GQTR1_4                     -0.096282       0.038620      -2.493038             

GQTR2_4                      0.102612       0.030136       3.404930             

GQTR3_4                      0.007726       0.036858       0.209629             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971              0.079236      -0.383568      -0.359408      -0.404335             

           1972              0.087275      -0.400942      -0.325483      -0.410303             

           1973              0.069862      -0.390430      -0.340008      -0.405276             

           1974              0.065175      -0.379918      -0.323046      -0.400965             

           1975              0.067896      -0.369406      -0.325013      -0.416479             

           1976              0.063139      -0.358894      -0.333350      -0.422383             

           1977              0.063841      -0.351734      -0.335316      -0.425335             

           1978              0.069081      -0.350853      -0.337283      -0.428287             

           1979              0.056355      -0.340189      -0.351808      -0.423314             

           1980              0.061596      -0.328644      -0.336813      -0.434191             

           1981              0.072077      -0.337547      -0.343183      -0.437143             

           1982              0.077318      -0.347331      -0.345150      -0.440095             

           1983              0.082423      -0.339895      -0.347116      -0.443047             

           1984              0.087587      -0.328180      -0.363608      -0.433101             

           1985              0.069414      -0.327287      -0.346646      -0.420540             

           1986              0.063782      -0.326393      -0.348613      -0.428128             

           1987              0.058150      -0.325500      -0.354983      -0.423155             

           1988              0.052518      -0.324606      -0.358916      -0.413209             

           1989              0.026070      -0.305507      -0.360883      -0.408236             

           1990              0.002732      -0.294686      -0.375408      -0.403263             

           1991             -0.019829      -0.265659      -0.358446      -0.390701             

           1992             -0.053186      -0.225811      -0.371186      -0.389991             

           1993             -0.119901      -0.189399      -0.377878      -0.381487             

           1994             -0.140717      -0.160372      -0.384159      -0.373099             

           1995             -0.164056      -0.151678      -0.390441      -0.364711             

           1996             -0.187394      -0.130036      -0.396723      -0.340264             

           1997             -0.223274      -0.103136      -0.403004      -0.344572             

           1998             -0.246612      -0.095097      -0.388846      -0.339546             

           1999             -0.269950      -0.076891      -0.392963      -0.331157             

           2000             -0.079077      -0.279409      -0.347978      -0.397432             

           2001             -0.084649      -0.279409      -0.359558      -0.386940             

           2002             -0.090615      -0.273045      -0.343918      -0.382097             

           2003             -0.090615      -0.273045      -0.343918      -0.397432             

           2004             -0.090615      -0.279409      -0.347978      -0.397432             

           2005             -0.079077      -0.282989      -0.347978      -0.397432             

           2006             -0.079077      -0.282989      -0.347978      -0.397432             

           2007             -0.084649      -0.279409      -0.359558      -0.386940             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.761605             

Mean Square Error            0.006347             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.007477             

    Last 5 Yrs               0.008020             

    Last 4 Yrs               0.009904             

    Last 3 Yrs               0.009712             

    Last 2 Yrs               0.005996             

     Last 1 Yr               0.006598             

Durbin-Watson                2.100493             

R-Square                     0.981773             

Adj. R-Square                0.977672             

Degrees of Freedom             120                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.981                    0.041                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -44.919              -3.398                 

Residuals                      -12.426              -1.924                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.016743       0.954903       0.968854       1.016223       1.014046             

    Base 4 Yrs Ago                        0.896825       0.945763       1.016050       1.013374             

    Base 3 Yrs Ago                                       0.997372       1.081480       1.055497             

    Base 2 Yrs Ago                                                      1.172681       1.085817             

    Base 1 Yr  Ago                                                                     1.005388             
SHILLER K-SQUARED VALUES                          

PX36                         0.401563             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.381096       0.187191       2.035866             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.052973      -0.052949       0.082761      -0.639781             

            2                0.121856       0.119285       0.083045       1.436382             

            3               -0.027151      -0.015249       0.083333      -0.182985             

            4                0.136042       0.120435       0.083624       1.440199             

            5               -0.025432      -0.007866       0.083918      -0.093738             

            6                0.070090       0.039271       0.084215       0.466312             

            7               -0.105081      -0.094218       0.084515      -1.114803             

            8               -0.192384      -0.239679       0.084819      -2.825771             

            9                0.169667       0.190746       0.085126       2.240752             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1977               1.045          2.267          0.736         -0.643               

           1978               0.006          1.285          2.059         -2.596               

           1979              -0.475         -1.769         -0.331         -0.341               

           1980              -0.445         -0.257         -1.758         -0.003               

           1981              -0.694         -0.265         -2.070         -0.206               

           1982              -0.882         -1.202          0.116          0.897               

           1983              -0.374          0.798          0.338          1.071               

           1984               0.654         -0.494         -0.068          0.054               

           1985               1.431         -0.774         -0.219         -0.849               

           1986               0.354         -1.202         -0.542         -0.509               

           1987              -0.031         -0.928          0.407          0.532               

           1988              -0.947         -1.039         -1.985         -0.452               

           1989              -2.506          0.728          0.884          0.514               

           1990              -0.548         -0.037          0.250          1.059               

           1991               1.236         -1.650          3.384          2.093               

           1992               1.200          1.510          0.321          0.240               

           1993               1.360         -1.501         -1.010         -0.057               

           1994               1.430          0.319          0.106          0.079               

           1995               0.537         -0.540         -1.613         -1.317               

           1996              -0.107          0.364         -0.182         -0.063               

           1997               1.799          1.192          1.604         -0.020               

           1998              -1.151          1.177          1.086         -0.012               

           1999               0.045          0.138          0.038         -0.634               

           2000              -0.453          1.479          0.741          0.997               

           2001               0.963         -0.048         -0.564          0.030               

           2002              -0.974          0.310          0.387         -0.336               

           2003              -0.462          0.277          0.295          0.017               

           2004              -0.970         -0.879         -0.919         -1.889               

           2005              -2.917         -0.509          0.032         -0.219               

           2006               1.126          0.801          0.198          1.704               

           2007               1.918          0.612          0.118          0.529               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      31.669                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1977               1.045          3.312          4.048          3.404               

           1978               3.410          4.695          6.754          4.158               

           1979               3.683          1.914          1.584          1.242               

           1980               0.797          0.540         -1.218         -1.221               

           1981              -1.915         -2.180         -4.250         -4.457               

           1982              -5.339         -6.541         -6.426         -5.528               

           1983              -5.902         -5.104         -4.766         -3.695               

           1984              -3.041         -3.535         -3.604         -3.550               

           1985              -2.120         -2.893         -3.112         -3.961               

           1986              -3.607         -4.809         -5.350         -5.859               

           1987              -5.891         -6.819         -6.412         -5.880               

           1988              -6.827         -7.866         -9.851         -10.303              

           1989              -12.808        -12.081        -11.197        -10.683              

           1990              -11.231        -11.268        -11.017        -9.959               

           1991              -8.723         -10.373        -6.989         -4.896               

           1992              -3.696         -2.185         -1.864         -1.624               

           1993              -0.264         -1.765         -2.775         -2.832               

           1994              -1.402         -1.084         -0.978         -0.899               

           1995              -0.362         -0.902         -2.515         -3.831               

           1996              -3.939         -3.575         -3.757         -3.820               

           1997              -2.021         -0.829          0.775          0.755               

           1998              -0.396          0.782          1.868          1.856               

           1999               1.901          2.040          2.078          1.444               

           2000               0.991          2.470          3.211          4.208               

           2001               5.171          5.123          4.559          4.589               

           2002               3.615          3.925          4.311          3.975               

           2003               3.513          3.790          4.084          4.101               

           2004               3.132          2.253          1.334         -0.555               

           2005              -3.471         -3.981         -3.949         -4.169               

           2006              -3.043         -2.242         -2.044         -0.340               

           2007               1.577          2.189          2.308          2.837               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971             -0.105347       0.006934       0.029041      -0.076711             

           1972             -0.013763      -0.020082      -0.093824      -0.001644             

           1973             -0.088901      -0.129024      -0.035689      -0.048374             

           1974             -0.117838       0.001751      -0.012677       0.038857             

           1975              0.070150       0.031653      -0.033316       0.014560             

           1976             -0.018397      -0.006659       0.001643       0.181100             

           1977              0.101818       0.127445       0.026071       0.009437             

           1978              0.129774       0.092672       0.238023      -0.077523             

           1979              0.019003      -0.076609       0.085123      -0.025421             

           1980              0.015050      -0.046863      -0.080730      -0.039167             

           1981             -0.068899       0.020233      -0.114284      -0.019134             

           1982             -0.132228       0.004567      -0.009027       0.051484             

           1983              0.002684       0.118614       0.047282       0.104940             

           1984              0.067467       0.016975       0.030907       0.077212             

           1985              0.072845      -0.003087       0.010590      -0.053437             

           1986              0.086550      -0.055760      -0.012033      -0.047149             

           1987              0.090437      -0.063171       0.051347       0.003473             

           1988             -0.005062      -0.121721      -0.187036      -0.155771             

           1989             -0.106793       0.061371      -0.008849      -0.072025             

           1990             -0.133875       0.001424      -0.050151      -0.019147             

           1991             -0.108951      -0.127273       0.232198       0.161454             

           1992             -0.014652       0.121656       0.005515       0.021858             

           1993              0.025757      -0.028791      -0.077441       0.022632             

           1994              0.084709      -0.002564       0.002228       0.047600             

           1995              0.028727      -0.078633      -0.166846      -0.089134             

           1996             -0.032657      -0.014294      -0.077592       0.005723             

           1997              0.132846       0.054855       0.085685       0.003939             

           1998             -0.073899       0.070885       0.084127       0.010502             

           1999             -0.026124       0.005224       0.010065      -0.039749             

           2000              0.034226       0.025523       0.040502       0.041761             

           2001              0.095273      -0.022459      -0.029799       0.002806             

           2002             -0.021686       0.015257       0.017283      -0.008610             

           2003              0.005361       0.014100       0.041066       0.005759             

           2004             -0.077358      -0.073948      -0.076424      -0.156943             

           2005             -0.253107      -0.053709      -0.000087      -0.040285             

           2006              0.056891       0.056680       0.025835       0.120248             

           2007              0.149314       0.049702      -0.003275       0.040191             
                                          REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971                             0.047081       0.026399      -0.087778             

           1972              0.015471      -0.014837      -0.086171       0.034112             

           1973             -0.088275      -0.095144       0.013482      -0.034773             

           1974             -0.099403       0.046658      -0.013344       0.043689             

           1975              0.055342       0.004919      -0.045379       0.027256             

           1976             -0.023946       0.000352       0.004181       0.180473             

           1977              0.032802       0.088643      -0.022498      -0.000498             

           1978              0.126178       0.043215       0.202706      -0.168233             

           1979              0.048547      -0.083851       0.114318      -0.057861             

           1980              0.024738      -0.052598      -0.062871      -0.008401             

           1981             -0.053973       0.046490      -0.121995       0.024419             

           1982             -0.124936       0.054958      -0.010768       0.054924             

           1983             -0.016936       0.117591       0.002079       0.086922             

           1984              0.027475      -0.008737       0.024438       0.065434             

           1985              0.043420      -0.030848       0.011767      -0.057473             

           1986              0.106915      -0.088744       0.009217      -0.042563             

           1987              0.108406      -0.097637       0.075421      -0.016095             

           1988             -0.006386      -0.119791      -0.140649      -0.084492             

           1989             -0.047429       0.102070      -0.032238      -0.068652             

           1990             -0.106426       0.052443      -0.050694      -0.000034             

           1991             -0.101655      -0.085752       0.280702       0.072964             

           1992             -0.076182       0.127240      -0.040848       0.019756             

           1993              0.017427      -0.038607      -0.066469       0.052144             

           1994              0.076084      -0.034847       0.003205       0.046751             

           1995              0.010587      -0.089581      -0.136879      -0.025549             

           1996              0.001311      -0.001848      -0.072145       0.035293             

           1997              0.130665       0.004228       0.064780      -0.028715             

           1998             -0.075400       0.099047       0.057113      -0.021558             

           1999             -0.030127       0.015180       0.008074      -0.043585             

           2000              0.049374       0.012480       0.030775       0.026326             

           2001              0.079358      -0.058767      -0.021240       0.014162             

           2002             -0.022755       0.023522       0.011468      -0.015196             

           2003              0.008642       0.012057       0.035692      -0.009891             

           2004             -0.079553      -0.044467      -0.048243      -0.127818             

           2005             -0.193297       0.042749       0.020381      -0.040252             

           2006              0.072244       0.034999       0.004234       0.110402             

           2007              0.103488      -0.007201      -0.022216       0.041439             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                          Insurance                                            

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                           58.516            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        1.21%     -0.223             -0.27%           

BGVOL_PKG                                      -13.38%      0.403             -5.63%           

TREND                                   48303349327.0%     -0.017            -28.30%           

MSADJ                                            0.00%     -0.050              0.00%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1997Q4                                                       27.21%           

Seasonality                                                                   -0.45%           

Other Factors                                                                  7.22%           

Mechanical Net Trend                                                       1.014046            

Base Volume                                                                  57.005            

Total Change in Volume                                                        -2.58%         
Certified Mail
1.
Explanatory Variables used in Certified Mail Equation

The Certified Mail demand equation includes the following explanatory variables.



(1)
First-Class Letters Volume
Certified Mail volume is not stand-alone mail, but instead represents mail that is already counted as First-Class Mail.  Hence, Certified Mail is a subset of total First-Class Mail.  Because of this, Certified Mail volume is modeled as a function of the volume of First-Class letters (BGVOL1_3).



(2)
Time Trend
The Certified Mail equation includes a linear time trend (TREND).



(3)
Postal Prices

The Certified Mail equation includes one Postal price: a price index measuring the average price of Certified Mail (PX37). 
(4)
Interventions

(a)
Introduction of Delivery Confirmation
In 1999, the Postal Service introduced Delivery Confirmation as a special service.  Delivery Confirmation offers a similar service to Certified Mail but at a fraction of the cost.  This had a negative impact on Certified Mail volume.

A non-linear Intervention starting in 1999Q2 is included in the Certified Mail equation to explain this.  This Intervention takes the following form:
Ln(Vol)t = a + …+ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + ω2·St + …
where Pt is a pulse function and St is a step function, so that Pt = 1 if t=1999Q2 and 0 otherwise; St = 1 if t >1999Q2 and 0 otherwise.  This variable has an initial value in 1999Q2 of ω0, which decays toward a long-run value of ω2.

(b)
9-11/Bioterrorism
A second non-linear Intervention variable is also modeled in the Certified Mail equation.  This one starts in 2002Q1 and models the temporary positive influence of the bioterrorism attack in the Fall of 2001 on Certified Mail volume.  This Intervention is modeled identical to the Delivery Confirmation Intervention shown above except that ω2 is constrained to have a value of zero, so that in this case, the Intervention variable decays to a long-run value of zero.

(5)
Other Variables





(a)
GDIST
A dummy variable, GDIST, is included in the Certified Mail equation.  This variable has a value of zero through 1987Q4 and is equal to one from 1988Q1 forward.  Beginning in 1988, mail sent by the federal government is distributed by mail category and special service.  Prior to 1988, however, the mail volumes used in the econometric demand equations do not include mail sent by the federal government.  The federal government is a fairly heavy user of Certified Mail.  Hence, Certified Mail volumes with and without federal government mail are not strictly comparable.  The variable GDIST is added to the Certified Mail equation to rectify this problem.

(b)
Seasonal Variables

Finally, the Certified Mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Certified Mail

Full econometric output for the Certified Mail demand equation is presented below.
Mail Category:                                                         Certified          

                                                               Baseline Equation          

Sample Period:                                                  1971:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -6.746249       0.226442     -29.792445             

BGVOL1_3                     0.655905       0.167462       3.916744             

TREND                        0.008032       0.000559      14.362908             

GDIST                        0.073627       0.031583       2.331230             

PX37                        -0.000267       0.091338      -0.002928             

  lag 1                     -0.078028       0.094410      -0.826484             

  lag 2                     -0.067183       0.090245      -0.744448             

  lag 3                     -0.036018       0.081672      -0.441015             

  lag 4                     -0.034386       0.073486      -0.467931             
Long-Run Price Elasticities                       

                              PX37                

         Current            -0.000267             

          Lag 1             -0.078028             

          Lag 2             -0.067183             

          Lag 3             -0.036018             

          Lag 4             -0.034386             

           Sum              -0.215883             

   T-Statistic on Sum       -4.107261             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse           -0.040986       0.084626      -0.484327             

W1: Lag Pulse                0.169682       0.124149       1.366763             

W2: Long-Run Step           -0.270091       0.262675      -1.028232             

Delta                        0.960674       0.292591       3.283339             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1999                            -0.040986      -0.100409      -0.107082             

           2000             -0.113492      -0.119651      -0.125567      -0.131250             

           2001             -0.136710      -0.141956      -0.146995      -0.151835             

           2002             -0.156486      -0.160954      -0.165245      -0.169369             

           2003             -0.173330      -0.177135      -0.180790      -0.184302             

           2004             -0.187676      -0.190917      -0.194030      -0.197022             

           2005             -0.199895      -0.202656      -0.205308      -0.207855             

           2006             -0.210303      -0.212654      -0.214913      -0.217083             

           2007             -0.219167      -0.221170      -0.223094      -0.224942             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.085202       0.089412       0.952923             

W1: Lag Pulse                0.136981       0.062252       2.200407             

Delta                        0.851295       0.148481       5.733359             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2002              0.085202       0.136981       0.116611       0.099270             

           2003              0.084508       0.071942       0.061243       0.052136             

           2004              0.044383       0.037783       0.032165       0.027382             

           2005              0.023310       0.019844       0.016893       0.014381             

           2006              0.012242       0.010422       0.008872       0.007553             

           2007              0.006430       0.005473       0.004660       0.003967             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                     -0.623360       1.326004      -0.470104             

SEP16_30                     0.991554       0.346099       2.864943             

OCT                          0.434699       0.359718       1.208447             

NOV1_DEC10                  -0.197306       0.340930      -0.578730             

DEC11_31                     0.301858       0.365030       0.826941             

JAN2_FEB                    -0.020833       0.233931      -0.089058             

MAR_APR15                    0.819769       0.287024       2.856100             

APR16_MAY                   -0.283828       0.259741      -1.092735             

JUNE                         0.953692       0.353847       2.695208             

GQTR1_4                      0.011425       0.037657       0.303403             

GQTR2_4                     -0.056226       0.029550      -1.902709             

GQTR3_4                     -0.076482       0.041437      -1.845742             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971              0.063881       0.327416       0.270609       0.155280             

           1972              0.061285       0.303399       0.266836       0.166441             

           1973              0.077279       0.291390       0.249407       0.166034             

           1974              0.083978       0.279382       0.247520       0.181448             

           1975              0.085542       0.267373       0.245634       0.180337             

           1976              0.092341       0.255364       0.259291       0.191380             

           1977              0.094781       0.247185       0.257405       0.196901             

           1978              0.096734       0.239679       0.255519       0.202422             

           1979              0.106028       0.227496       0.238089       0.202019             

           1980              0.107982       0.207807       0.234317       0.213465             

           1981              0.111889       0.204978       0.249860       0.218986             

           1982              0.113842       0.209655       0.247974       0.224507             

           1983              0.109333       0.200683       0.246088       0.230028             

           1984              0.111258       0.180704       0.226772       0.229223             

           1985              0.130413       0.173088       0.224885       0.235854             

           1986              0.140409       0.165472       0.222999       0.228820             

           1987              0.150405       0.157855       0.238543       0.228417             

           1988              0.160400       0.150239       0.234770       0.227612             

           1989              0.171232       0.147368       0.232884       0.227209             

           1990              0.188462       0.135006       0.215454       0.226806             

           1991              0.190387       0.127390       0.213568       0.233437             

           1992              0.200383       0.107412       0.244655       0.212835             

           1993              0.220374       0.116903       0.252643       0.204462             

           1994              0.221210       0.109287       0.267971       0.190748             

           1995              0.238440       0.086989       0.283298       0.177034             

           1996              0.255670       0.062265       0.298626       0.174081             

           1997              0.258654       0.044713       0.313954       0.171029             

           1998              0.252480       0.042118       0.305931       0.187987             

           1999              0.246305       0.046863       0.348262       0.191638             

           2000              0.137932       0.225557       0.243876       0.191541             

           2001              0.142307       0.225557       0.229543       0.179418             

           2002              0.146358       0.218287       0.227804       0.199636             

           2003              0.146358       0.218287       0.227804       0.191541             

           2004              0.146358       0.225557       0.243876       0.191541             

           2005              0.137932       0.229647       0.243876       0.191541             

           2006              0.137932       0.229647       0.243876       0.191541             

           2007              0.142307       0.225557       0.229543       0.179418             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.521853             

Mean Square Error            0.004460             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.005894             

    Last 5 Yrs               0.001758             

    Last 4 Yrs               0.001711             

    Last 3 Yrs               0.001881             

    Last 2 Yrs               0.001761             

     Last 1 Yr               0.000909             

Durbin-Watson                1.915719             

R-Square                     0.975349             

Adj. R-Square                0.969029             

Degrees of Freedom             117                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.983                    0.067                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -25.027              -3.398                 

Residuals                      -10.318              -1.924                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.021126       1.021314       0.994787       0.994997       1.007231             

    Base 4 Yrs Ago                        1.021502       0.981873       0.986437       1.003786             

    Base 3 Yrs Ago                                       0.943782       0.969359       0.997950             

    Base 2 Yrs Ago                                                      0.995630       1.026189             

    Base 1 Yr  Ago                                                                     1.057686             
SHILLER K-SQUARED VALUES                          

PX37                         0.040625             
                                        ARCH-Coefficients                       

                           Coefficient    Std. Error       T-Ratio              

         Alpha-1             0.207291       0.081259       2.550995             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.038609       0.038497       0.082479       0.466753             

            2                0.102291       0.100627       0.082761       1.215883             

            3                0.083509       0.077903       0.083045       0.938074             

            4                0.057610       0.043892       0.083333       0.526701             

            5                0.058701       0.041901       0.083624       0.501062             

            6                0.131828       0.116842       0.083918       1.392328             

            7               -0.216910      -0.216802       0.084215      -2.574378             

            8               -0.166054      -0.194268       0.084515      -2.298615             

            9               -0.053997      -0.039823       0.084819      -0.469503             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1976                                                            0.049               

           1977              -0.017          0.002         -0.383          0.627               

           1978              -0.021          0.343          0.787         -0.092               

           1979              -0.392          0.222         -0.301         -0.302               

           1980               0.436          0.719          1.329          0.322               

           1981               0.081         -0.294         -0.159          0.743               

           1982               0.631         -0.543          0.281          1.104               

           1983              -0.813         -0.073          0.302          1.183               

           1984               1.088         -0.783          0.118          1.383               

           1985              -0.477         -0.016          0.405          1.024               

           1986               0.659          0.370         -0.642         -0.395               

           1987               1.406         -0.180         -0.506         -0.352               

           1988               0.268          0.618         -0.995         -0.766               

           1989               0.165         -2.849          0.578          0.286               

           1990              -0.258         -0.495          1.140         -0.327               

           1991              -0.023         -0.656          0.640          2.811               

           1992              -0.553          0.685          0.860          1.083               

           1993               1.389          0.590          0.518          1.210               

           1994               1.395          0.302          0.319         -0.071               

           1995              -1.031          0.016          0.415          2.086               

           1996              -0.961          1.172         -0.378          2.249               

           1997               0.861          0.963         -0.470          0.965               

           1998               0.220         -0.366          0.195         -0.386               

           1999              -1.066         -0.004          0.069         -0.587               

           2000               0.479         -1.822         -0.787          0.215               

           2001              -0.170          1.313          0.250         -1.199               

           2002              -0.388          0.766         -0.009         -1.081               

           2003              -0.832          0.917          0.128          0.568               

           2004               0.430          0.453          0.394          0.294               

           2005              -0.524         -0.963         -0.375          0.615               

           2006              -0.692          0.349         -0.904          0.256               

           2007               0.860          0.349          0.513          0.308               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      31.797                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1976                                                            0.049               

           1977               0.033          0.034         -0.349          0.278               

           1978               0.257          0.600          1.387          1.295               

           1979               0.903          1.124          0.824          0.522               

           1980               0.958          1.676          3.005          3.327               

           1981               3.408          3.113          2.954          3.697               

           1982               4.328          3.786          4.067          5.172               

           1983               4.359          4.286          4.589          5.772               

           1984               6.860          6.077          6.195          7.578               

           1985               7.101          7.084          7.489          8.514               

           1986               9.173          9.543          8.900          8.505               

           1987               9.911          9.731          9.225          8.873               

           1988               9.141          9.759          8.765          7.999               

           1989               8.165          5.316          5.894          6.180               

           1990               5.922          5.426          6.567          6.240               

           1991               6.217          5.560          6.201          9.011               

           1992               8.459          9.144          10.003         11.087              

           1993               12.475         13.065         13.584         14.793              

           1994               16.188         16.491         16.810         16.738              

           1995               15.708         15.723         16.138         18.224              

           1996               17.263         18.435         18.058         20.307              

           1997               21.168         22.132         21.662         22.627              

           1998               22.847         22.481         22.676         22.289              

           1999               21.223         21.219         21.288         20.701              

           2000               21.180         19.358         18.572         18.786              

           2001               18.616         19.929         20.180         18.981              

           2002               18.593         19.359         19.350         18.269              

           2003               17.437         18.354         18.482         19.050              

           2004               19.480         19.933         20.326         20.621              

           2005               20.096         19.134         18.758         19.373              

           2006               18.681         19.030         18.126         18.381              

           2007               19.242         19.590         20.103         20.411              
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971              0.034630       0.062187       0.077967       0.043037             

           1972             -0.028505       0.065032       0.132965       0.304792             

           1973             -0.091837       0.047175      -0.047047       0.080075             

           1974             -0.082474      -0.054903      -0.080120      -0.175967             

           1975             -0.040211       0.055424      -0.045827      -0.105391             

           1976              0.231018      -0.205002      -0.051243       0.013326             

           1977             -0.015364      -0.017823       0.079787       0.013160             

           1978              0.024819      -0.069572       0.030947      -0.003716             

           1979             -0.009511      -0.003545      -0.063092      -0.073910             

           1980              0.097436       0.013431       0.077920      -0.035998             

           1981             -0.017201       0.002669      -0.048742       0.006618             

           1982             -0.004433      -0.036099      -0.017523       0.019449             

           1983             -0.151189      -0.020080      -0.013573       0.044251             

           1984              0.020462      -0.077229      -0.027485       0.072939             

           1985             -0.068450      -0.002852       0.009998      -0.053633             

           1986             -0.003193       0.052762      -0.056698       0.041040             

           1987              0.102892       0.039969      -0.025442      -0.002647             

           1988             -0.001022       0.124498      -0.080663      -0.133909             

           1989             -0.003026      -0.158211      -0.029824      -0.076119             

           1990             -0.014634      -0.047456       0.013175      -0.121464             

           1991             -0.002123      -0.062608      -0.041015       0.044944             

           1992             -0.056706       0.019018       0.039291       0.022419             

           1993              0.087657       0.062666       0.028730       0.036178             

           1994              0.099208       0.043852       0.027749      -0.078608             

           1995             -0.063137      -0.020232       0.051540       0.106252             

           1996             -0.068141       0.066230      -0.015844       0.100329             

           1997              0.077293       0.067821      -0.040509       0.067139             

           1998              0.017329      -0.014718       0.012993      -0.035389             

           1999             -0.079079       0.000000       0.011624      -0.035205             

           2000              0.045527      -0.112055       0.012070       0.075715             

           2001              0.019791       0.038710      -0.001799      -0.048219             

           2002             -0.000000       0.030155       0.008900      -0.088848             

           2003             -0.057891       0.062264       0.015414       0.017906             

           2004              0.039767       0.035725       0.043500       0.007723             

           2005             -0.035680      -0.076201      -0.022161       0.030240             

           2006             -0.067239       0.014583      -0.075555       0.003407             

           2007              0.049270       0.012240       0.030480       0.011336             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971                             0.034630       0.060746       0.069115             

           1972              0.038110      -0.028088       0.064133       0.113718             

           1973              0.217457      -0.038662       0.038497      -0.042728             

           1974              0.075257      -0.074288      -0.046680      -0.076681             

           1975             -0.153486      -0.023423       0.053703      -0.039301             

           1976             -0.102396       0.179872      -0.098581      -0.031084             

           1977              0.012944      -0.015241      -0.017746       0.079614             

           1978              0.011443       0.024819      -0.068808       0.028335             

           1979             -0.003644      -0.009481      -0.003499      -0.063092             

           1980             -0.065089       0.079900       0.011365       0.077109             

           1981             -0.031458      -0.016207       0.002613      -0.048640             

           1982              0.006190      -0.004433      -0.036045      -0.017180             

           1983              0.019345      -0.149414      -0.013398      -0.013531             

           1984              0.044162       0.019220      -0.076376      -0.024249             

           1985              0.071911      -0.060023      -0.002471       0.009998             

           1986             -0.053367      -0.002962       0.052533      -0.052374             

           1987              0.037950       0.098987       0.032535      -0.024463             

           1988             -0.002603      -0.001021       0.124357      -0.059467             

           1989             -0.116066      -0.002133      -0.158183      -0.018459             

           1990             -0.074481      -0.012644      -0.047164       0.012102             

           1991             -0.120483      -0.001554      -0.062601      -0.036128             

           1992              0.043755      -0.053717       0.017572       0.039201             

           1993              0.021267       0.086522       0.050857       0.027012             

           1994              0.034962       0.095655       0.033211       0.027145             

           1995             -0.075957      -0.054643      -0.018902       0.050543             

           1996              0.097339      -0.052675       0.060119      -0.014450             

           1997              0.100087       0.060087       0.058066      -0.036088             

           1998              0.065011       0.015009      -0.014609       0.012891             

           1999             -0.035169      -0.076777       0.000000       0.011624             

           2000             -0.035078       0.044273      -0.105452       0.009174             

           2001              0.075396       0.017178       0.038219      -0.001711             

           2002             -0.048165      -0.000000       0.030155       0.008656             

           2003             -0.088681      -0.048706       0.057393       0.014004             

           2004              0.017790       0.039442       0.034282       0.042040             

           2005              0.007334      -0.035628      -0.073733      -0.019148             

           2006              0.029835      -0.065569       0.013217      -0.075251             

           2007              0.002948       0.049256       0.011469       0.030341             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                          Certified                                            

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          283.468            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        5.79%     -0.216             -1.21%           

BGVOL1_3                                       -12.25%      0.656             -8.22%           

TREND                                   48303349327.0%      0.008             17.42%           

GDIST                                            0.00%      0.074              0.00%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 1999Q2                                                       -5.73%           

                 2002Q1                                                       -9.92%           

Seasonality                                                                   -0.78%           

Other Factors                                                                  3.67%           

Mechanical Net Trend                                                       1.007231            

Base Volume                                                                 280.226            

Total Change in Volume                                                        -1.14%          
Collect-on-Delivery Mail
1.
Explanatory Variables used in COD Mail Equation

The COD Mail demand equation includes the following explanatory variables.



(1)
Time Trend
The COD Mail demand equation includes a linear time trend (TREND) to explain the persistent negative long-run trend in COD volume.


(2)
Postal Prices

The COD Mail demand equation includes a single Postal price variable: a price index measuring the average price of COD Mail (PX38).  The own-price elasticity of COD Mail appears to have increased in recent years, coincident with the introduction and expansion of FedEx Ground.  This increase in own-price elasticity is modeled by adding a second variable, PX38REACH, which is equal to the price of COD Mail (PX38) times FedEx’s market reach (FEDEXGREACH), expressed as a percentage of the market serviced by FedEx Ground.  The FedEx market reach variable is equal to zero through 1996Q3 before jumping to a value of 50%.  FedEx’s market reach is assumed to hold constant at 50% through 1999Q3 before gradually increasing, reaching 100% in 2003Q2.  The FedEx market reach variable then maintains a value of 100% (1.0) from 2003Q2 forward.
(3)
Interventions

A non-linear Intervention variable is included in the COD equation starting in 2002Q1.  This variable models the temporary positive influence of the bioterrorism attack in the Fall of 2001 on COD volume.

This Intervention takes the following form:
Ln(Vol)t = a + … +ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + …
where Pt is a pulse function so that Pt = 1 if t=2002Q1 and 0 otherwise.  This variable has an initial value in 2002Q1 of ω0, which decays toward a long-run value of zero.


(4)
Dummy Variables


The COD Mail demand equation includes three dummy variables: D97Q4, R2006PHOP, and D_FEDEXG.
The variable D97Q4 is equal to one in 1997Q4 and zero elsewhere.  This variable reflects the impact of the UPS strike in August of 1997 on COD Mail volumes.  The impact of the UPS strike was only temporary, so that this variable only affects the single quarter during which the strike occurred.


The variable R2006PHOP is equal to -1 in 2006Q1 and +1 in 2006Q2, zero otherwise .  The purpose of this variable is to correct an apparent problem with the Postal Service’s measure of Postage in the Hands of the Public (PHOP) just before and after the implementation of R2005-1 rates in January, 2006.

The variable D_FEDEXG is equal to zero prior to the introduction of FedEx Ground and is equal to one thereafter.  This variable is needed to adjust the constant term for the introduction of the price interaction variable described above, PX38REACH.  The actual coefficient on this variable has no meaningful interpretation, however.

(5)
Seasonal Variables

Finally, the COD Mail equation includes a set of seasonal variables.

2.
Econometric Demand Equation: COD Mail

Full econometric output for the COD Mail demand equation is presented below.
Mail Category:                                                               COD          

                                                               Baseline Equation          

Sample Period:                                                  1971:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -7.924488       0.363233     -21.816531             

TREND                       -0.017128       0.000964     -17.760482             

D97Q4                        0.284610       0.075318       3.778763             

R2006PHOP                   -0.070467       0.044702      -1.576388             

D_FEDEXG                     0.644761       0.141368       4.560868             

PX38REACH                   -0.799525       0.123899      -6.453035             

PX38                        -0.055564       0.142295      -0.390482             

  lag 1                     -0.000316       0.097524      -0.003239             

  lag 2                     -0.010746       0.099436      -0.108069             

  lag 3                     -0.112147       0.097762      -1.147136             

  lag 4                     -0.110242       0.097840      -1.126754             
Long-Run Price Elasticities                       

                              PX38                

         Current            -0.055564             

          Lag 1             -0.000316             

          Lag 2             -0.010746             

          Lag 3             -0.112147             

          Lag 4             -0.110242             

           Sum              -0.289014             

   T-Statistic on Sum       -1.387080             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.189596       0.110271       1.719357             

W1: Lag Pulse                0.232296       0.158219       1.468191             

Delta                        0.918803       0.191821       4.789905             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2002              0.189596       0.232296       0.213434       0.196104             

           2003              0.180181       0.165551       0.152108       0.139758             

           2004              0.128410       0.117983       0.108403       0.099601             

           2005              0.091514       0.084083       0.077256       0.070983             

           2006              0.065220       0.059924       0.055058       0.050588             

           2007              0.046480       0.042706       0.039238       0.036052             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                      4.661698       1.191295       3.913136             

SEP16_30                     0.512371       0.198303       2.583782             

OCT_DEC                      1.015281       0.210610       4.820663             

JAN_JUN                      0.937455       0.209255       4.479974             

GQTR1_4                     -0.115530       0.027431      -4.211592             

GQTR2_4                     -0.013990       0.024575      -0.569265             

GQTR3_4                     -0.009076       0.022361      -0.405903             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971              1.008414       0.937455       0.937455       0.844456             

           1972              1.009559       0.937455       0.937455       0.842782             

           1973              1.010703       0.937455       0.937455       0.847353             

           1974              1.011848       0.937455       0.937455       0.794197             

           1975              1.012958       0.937455       0.937455       0.842961             

           1976              1.014120       0.937455       0.937455       0.841305             

           1977              1.015281       0.937455       0.937455       0.840478             

           1978              1.015281       0.938583       0.937455       0.839650             

           1979              1.015281       0.938583       0.937455       0.844172             

           1980              1.015281       0.939711       0.937455       0.837994             

           1981              1.015281       0.941967       0.937455       0.837166             

           1982              1.015281       0.943094       0.937455       0.836338             

           1983              1.015281       0.943177       0.937455       0.835510             

           1984              1.015281       0.944322       0.937455       0.844554             

           1985              1.007993       0.945466       0.937455       0.794962             

           1986              1.000704       0.946611       0.937455       0.849076             

           1987              0.993415       0.947755       0.937455       0.853599             

           1988              0.986127       0.948900       0.937455       0.862643             

           1989              0.971550       0.951189       0.937455       0.867165             

           1990              0.964261       0.951189       0.937455       0.871687             

           1991              0.964261       0.952333       0.937455       0.822095             

           1992              0.956973       0.953478       0.937455       0.880732             

           1993              0.942396       0.955767       0.937455       0.884693             

           1994              0.935107       0.956911       0.937455       0.889263             

           1995              0.927818       0.958056       0.937455       0.893834             

           1996              0.920530       0.958056       0.937455       0.803663             

           1997              0.973377       0.960345       0.937455       0.813743             

           1998              1.026223       0.961489       0.937455       0.773697             

           1999              1.079070       0.962634       0.937455       0.733652             

           2000              0.899751       0.923465       0.928379       0.951599             

           2001              0.899751       0.923465       0.928379       0.955555             

           2002              0.899751       0.923465       0.928379       0.891057             

           2003              0.899751       0.923465       0.928379       0.951599             

           2004              0.899751       0.923465       0.928379       0.951599             

           2005              0.899751       0.923465       0.928379       0.951599             

           2006              0.899751       0.923465       0.928379       0.951599             

           2007              0.899751       0.923465       0.928379       0.955555             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.832168             

Mean Square Error            0.006821             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.015964             

    Last 5 Yrs               0.009806             

    Last 4 Yrs               0.005729             

    Last 3 Yrs               0.005356             

    Last 2 Yrs               0.000549             

     Last 1 Yr               0.000900             

Durbin-Watson                2.042354             

R-Square                     0.993676             

Adj. R-Square                0.992380             

Degrees of Freedom             122                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.968                    0.003                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -19.897              -3.398                 

Residuals                      -15.428              -1.924                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 

 by Yin-Wong Cheung and Kon S. Lai, Journal of Business & Economic Statistics, July, 1995, p. 278
                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.983796       1.042904       0.969135       1.006154       1.004247             

    Base 4 Yrs Ago                        1.105562       0.961886       1.013720       1.009426             

    Base 3 Yrs Ago                                       0.836882       0.970700       0.979276             

    Base 2 Yrs Ago                                                      1.125916       1.059316             

    Base 1 Yr  Ago                                                                     0.996656             
SHILLER K-SQUARED VALUES                          

PX38                         0.109375             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.694060       0.201799       3.439367             
                                        ARCH-Coefficients                       

                           Coefficient    Std. Error       T-Ratio              

         Alpha-1             0.236572       0.080915       2.923710             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.023723      -0.023732       0.082761      -0.286753             

            2               -0.099353      -0.099697       0.083045      -1.200509             

            3                0.024960       0.020316       0.083333       0.243795             

            4                0.083339       0.075558       0.083624       0.903547             

            5                0.055012       0.064233       0.083918       0.765426             

            6                0.012157       0.029324       0.084215       0.348209             

            7                0.163408       0.174558       0.084515       2.065401             

            8               -0.115441      -0.113292       0.084819      -1.335694             

            9               -0.011539       0.003621       0.085126       0.042532             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1976              -3.455         -0.806          0.491         -0.601               

           1977               0.718         -1.297         -0.477         -1.404               

           1978               3.056         -0.032         -6.005         -2.906               

           1979              -3.696         -2.689         -0.720         -0.786               

           1980               0.295         -0.830         -0.412          1.126               

           1981               0.143          0.750          1.037          0.201               

           1982              -0.113          0.386          3.839         -0.153               

           1983              -0.494         -0.116         -0.134          0.218               

           1984              -0.381          0.636          0.095          1.107               

           1985               0.815         -0.118         -1.466          0.112               

           1986              -0.279         -1.424         -0.236          0.310               

           1987               0.630         -0.244          0.345          0.108               

           1988               0.141         -0.701          0.088         -0.206               

           1989               1.793          2.246         -1.402          1.531               

           1990               0.863          1.591          0.596          2.197               

           1991               0.407         -0.330          0.274          0.384               

           1992              -0.662         -0.404          0.157          0.291               

           1993              -0.160         -1.466         -1.820         -2.576               

           1994              -2.306         -3.890         -2.669         -2.326               

           1995              -2.302         -0.880         -2.141         -2.111               

           1996              -1.505         -1.509         -1.547         -0.913               

           1997               0.089         -0.313         -0.134          1.048               

           1998               0.347         -0.707         -0.391         -0.672               

           1999               0.721          0.649          0.782          0.806               

           2000              -0.028          0.702          1.051          0.924               

           2001              -0.843         -1.688         -2.595         -2.162               

           2002              -0.730         -0.799         -1.357         -0.608               

           2003               1.105         -0.333         -1.394         -2.403               

           2004              -0.196          0.352          0.354          1.028               

           2005              -1.199         -1.720         -0.692         -0.667               

           2006              -0.638          0.201          0.061         -0.067               

           2007               0.076          0.290          0.065         -0.370               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      32.176                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1976              -3.455         -4.261         -3.770         -4.371               

           1977              -3.653         -4.950         -5.427         -6.831               

           1978              -3.775         -3.807         -9.812         -12.717              

           1979              -16.413        -19.102        -19.822        -20.607              

           1980              -20.313        -21.143        -21.554        -20.428              

           1981              -20.285        -19.535        -18.498        -18.297              

           1982              -18.410        -18.024        -14.185        -14.338              

           1983              -14.832        -14.948        -15.082        -14.864              

           1984              -15.245        -14.609        -14.514        -13.407              

           1985              -12.591        -12.709        -14.175        -14.063              

           1986              -14.342        -15.766        -16.002        -15.692              

           1987              -15.062        -15.306        -14.961        -14.853              

           1988              -14.711        -15.412        -15.325        -15.530              

           1989              -13.737        -11.491        -12.894        -11.362              

           1990              -10.499        -8.908         -8.312         -6.115               

           1991              -5.708         -6.038         -5.765         -5.380               

           1992              -6.042         -6.446         -6.289         -5.998               

           1993              -6.158         -7.624         -9.444         -12.020              

           1994              -14.326        -18.217        -20.885        -23.211              

           1995              -25.513        -26.393        -28.534        -30.645              

           1996              -32.150        -33.659        -35.206        -36.118              

           1997              -36.030        -36.343        -36.477        -35.429              

           1998              -35.081        -35.789        -36.180        -36.852              

           1999              -36.131        -35.482        -34.700        -33.894              

           2000              -33.922        -33.220        -32.169        -31.245              

           2001              -32.087        -33.776        -36.371        -38.533              

           2002              -39.263        -40.062        -41.419        -42.027              

           2003              -40.922        -41.255        -42.649        -45.052              

           2004              -45.249        -44.897        -44.544        -43.515              

           2005              -44.714        -46.434        -47.126        -47.793              

           2006              -48.432        -48.230        -48.170        -48.237              

           2007              -48.160        -47.870        -47.806        -48.176              
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971             -0.119663      -0.099496      -0.031179      -0.093799             

           1972             -0.088356      -0.021395       0.005102      -0.071118             

           1973             -0.070159       0.017998       0.018987      -0.068736             

           1974             -0.102482      -0.066053      -0.022061      -0.052556             

           1975             -0.093060      -0.108174      -0.098461      -0.122241             

           1976             -0.190127      -0.150766      -0.086700      -0.043020             

           1977              0.078557      -0.056964       0.007225      -0.013347             

           1978              0.168742       0.155977      -0.081008      -0.178306             

           1979             -0.133324      -0.179488      -0.086134      -0.128369             

           1980             -0.009406      -0.093489      -0.072833       0.040829             

           1981             -0.028584       0.042738       0.059445      -0.000974             

           1982             -0.040448       0.017202       0.342066      -0.016026             

           1983             -0.054089       0.024304       0.029911       0.016583             

           1984             -0.044609       0.097733       0.058644       0.091043             

           1985              0.073250       0.048112      -0.070536       0.052446             

           1986             -0.021525      -0.079787       0.023814       0.059151             

           1987              0.049067       0.025991       0.084801       0.040618             

           1988              0.027389      -0.005545       0.004936       0.046978             

           1989              0.252841       0.245349      -0.022118       0.180723             

           1990              0.199444       0.257517       0.183727       0.292720             

           1991              0.168450       0.105890       0.166229       0.197077             

           1992              0.080469       0.113669       0.176481       0.180109             

           1993              0.118346       0.033329       0.001719      -0.095856             

           1994             -0.079070      -0.233490      -0.149379      -0.155960             

           1995             -0.154954      -0.060890      -0.161716      -0.128066             

           1996             -0.096070      -0.103014      -0.112639      -0.003574             

           1997             -0.130907      -0.112063      -0.103186      -0.114719             

           1998             -0.143851      -0.179100      -0.150393      -0.161996             

           1999             -0.023860      -0.115326      -0.089030      -0.016403             

           2000             -0.016400       0.089108       0.290650       0.303118             

           2001              0.059983       0.002230      -0.029120      -0.021137             

           2002             -0.017372      -0.015937      -0.050179       0.034898             

           2003              0.181196       0.010306      -0.112764      -0.242518             

           2004              0.015344       0.060788       0.062130       0.139981             

           2005             -0.110493      -0.198312      -0.069354      -0.059419             

           2006              0.000612       0.024285       0.009768       0.010398             

           2007              0.025263       0.031379       0.014955      -0.041898             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1971                                           -0.016443       0.037751             

           1972             -0.069591      -0.021608       0.039590       0.019168             

           1973             -0.073427      -0.019276       0.066264       0.005899             

           1974             -0.081508      -0.049707       0.004799       0.023769             

           1975             -0.036740      -0.055501      -0.040376      -0.022372             

           1976             -0.053207      -0.099820      -0.015372       0.017695             

           1977              0.016924       0.105956      -0.089219       0.039001             

           1978             -0.017647       0.177372       0.025389      -0.179115             

           1979             -0.081853      -0.007933      -0.086776       0.033229             

           1980             -0.067473       0.072357      -0.078590      -0.006962             

           1981              0.091130      -0.049058       0.059010       0.027630             

           1982             -0.040979      -0.038925       0.043853       0.317835             

           1983             -0.107208      -0.023978       0.059365       0.012183             

           1984             -0.004159      -0.056118       0.120683      -0.007136             

           1985              0.050323       0.009498      -0.002717      -0.103928             

           1986              0.084544      -0.049060      -0.060802       0.072246             

           1987              0.038629       0.007732      -0.008049       0.066623             

           1988             -0.016841      -0.000797      -0.024555       0.008634             

           1989              0.043212       0.208951       0.039313      -0.172569             

           1990              0.125638       0.046988       0.104202       0.003914             

           1991              0.164452      -0.023476      -0.010955       0.092603             

           1992              0.069399      -0.049236       0.055542       0.092459             

           1993              0.048758      -0.006230      -0.048779      -0.020252             

           1994             -0.095631      -0.010290      -0.177595       0.007859             

           1995             -0.052186      -0.042172       0.044017      -0.115994             

           1996             -0.012542      -0.007020      -0.036208      -0.038451             

           1997              0.070114      -0.110617      -0.016966      -0.024927             

           1998             -0.042384      -0.062104      -0.073186      -0.022591             

           1999             -0.056277       0.081389      -0.085720      -0.007559             

           2000              0.045283      -0.004848       0.100179       0.183017             

           2001              0.058342      -0.120704      -0.029334      -0.030481             

           2002             -0.000890      -0.002697      -0.003879      -0.039099             

           2003              0.066651       0.142387      -0.079885      -0.107074             

           2004             -0.129000       0.126098       0.033327       0.017825             

           2005              0.096101      -0.171504      -0.075155       0.056653             

           2006             -0.010745       0.041691       0.022754      -0.006981             

           2007              0.003615       0.018043       0.013789      -0.006684             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                             COD                                               

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                            2.282            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                       -5.45%     -0.289              1.63%           

TREND                                   48303349327.0%     -0.017            -29.00%           

D97Q4                                            0.00%      0.285              0.00%           

R2006PHOP                                        0.00%     -0.070              0.00%           

D_FEDEXG                                         0.00%      0.645              0.00%           

PX38REACH                                       10.65%     -0.800             -7.77%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 2002Q1                                                      -15.36%           

Seasonality                                                                    0.77%           

Other Factors                                                                  2.14%           

Mechanical Net Trend                                                       1.004247            

Base Volume                                                                   1.407            

Total Change in Volume                                                       -38.37%          

Money Orders
1.
Explanatory Variables used in Money Orders Equation

The Money Orders demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Retail Sales
The relationship between Money Orders volume and the general economy is modeled by including real retail sales per adult (STR) in the Money Orders demand equation.  Retail sales are lagged three quarters in the Money Orders equation.
(2)
Time Trend
Money Orders volume has been down significantly and consistently since late 2000.  The likely cause of this downturn is increasing competition, from alternate suppliers of money orders (e.g. Wal-Mart) as well as from electronic alternatives (e.g., pre-paid debit cards).  To account for these factors, the Money Orders equation includes a linear time trend, T00Q4, which is equal to zero through 2000Q3 and increases by one each quarter thereafter.


(3)
Postal Prices

The Money Orders equation includes a price index measuring the average price of Money Orders (PX39).
(5)
Other Variables





(a)
D96Q4

The Money Orders equation includes a dummy variable, D96Q4, that is equal to one in 1996Q4 and zero elsewhere.  This variable is included to dummy out an anomalous Money Orders volume in 1996Q4.

(b)
Seasonal Variables

Finally, the Money Orders equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Money Orders

Full econometric output for the Money Orders demand equation is presented below.
Mail Category:                                                      Money Orders          

                                                            Internet Competition          

Sample Period:                                                  1988:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -5.633575       0.057925     -97.256340             

STR(-3)                      0.376979       0.031857      11.833418             

T00Q4                       -0.018798       0.000523     -35.950002             

D96Q4                        0.192083       0.021327       9.006555             

PX39                        -0.039341       0.068123      -0.577502             

  lag 1                     -0.093574       0.073837      -1.267295             

  lag 2                     -0.006306       0.070481      -0.089471             

  lag 3                     -0.152376       0.067020      -2.273606             

  lag 4                     -0.276595       0.058737      -4.709009             
Long-Run Price Elasticities                       

                              PX39                

         Current            -0.039341             

          Lag 1             -0.093574             

          Lag 2             -0.006306             

          Lag 3             -0.152376             

          Lag 4             -0.276595             

           Sum              -0.568192             

   T-Statistic on Sum      -25.496811             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                     -1.255281       0.453296      -2.769233             

SEP16_30                     0.120610       0.185657       0.649641             

OCT                          0.528807       0.214921       2.460476             

NOV1_DEC10                  -0.779845       0.213663      -3.649886             

DEC11_17                     0.091326       0.251384       0.363294             

DEC18_31                     2.814225       1.004214       2.802416             

JAN2_FEB                    -0.807815       0.235451      -3.430921             

MARCH                       -0.002991       0.161234      -0.018549             

APR1_15                      0.323477       0.507766       0.637060             

APR16_MAY                   -0.362772       0.162362      -2.234344             

GQTR1_4                     -0.406149       0.145199      -2.797189             

GQTR2_4                      0.421017       0.147530       2.853778             

GQTR3_4                     -0.008346       0.044909      -0.185832             

GQTR04_1_4                   0.014969       0.012744       1.174568             

GQTR04_2_4                   0.002881       0.012682       0.227182             

GQTR04_3_4                  -0.025146       0.012805      -1.963804             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988             -0.106687      -0.156806      -0.135648      -0.151267             

           1989             -0.164267      -0.102153      -0.135690      -0.152550             

           1990             -0.151217      -0.113989      -0.145397      -0.153833             

           1991             -0.144877      -0.112602      -0.140841      -0.140479             

           1992             -0.144452      -0.123051      -0.130707      -0.160259             

           1993             -0.143603      -0.096605      -0.128933      -0.163279             

           1994             -0.162145      -0.095218      -0.123936      -0.168476             

           1995             -0.149095      -0.119454      -0.118939      -0.173674             

           1996             -0.136045      -0.143125      -0.113942      -0.154480             

           1997             -0.123969      -0.154138      -0.108945      -0.158381             

           1998             -0.130859      -0.153727      -0.126304      -0.144883             

           1999             -0.137750      -0.140504      -0.100598      -0.135287             

           2000             -0.152952      -0.097061      -0.132763      -0.181789             

           2001             -0.138992      -0.097061      -0.141675      -0.185682             

           2002             -0.135504      -0.104022      -0.137474      -0.165486             

           2003             -0.135504      -0.104022      -0.137474      -0.181789             

           2004             -0.120534      -0.094180      -0.157909      -0.174492             

           2005             -0.137983      -0.090265      -0.157909      -0.174492             

           2006             -0.137983      -0.090265      -0.157909      -0.174492             

           2007             -0.124023      -0.094180      -0.166822      -0.178386             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.021365             

Mean Square Error            0.000396             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000396             

    Last 5 Yrs               0.000161             

    Last 4 Yrs               0.000092             

    Last 3 Yrs               0.000078             

    Last 2 Yrs               0.000091             

     Last 1 Yr               0.000122             

Durbin-Watson                1.709266             

R-Square                     0.983802             

Adj. R-Square                0.976303             

Degrees of Freedom              54                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.989                    0.645                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -12.867              -3.410                 

Residuals                       -8.691              -1.926                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         1.009018       0.993008       0.996768       1.000574       0.997956             

    Base 4 Yrs Ago                        0.977253       0.990699       0.997775       0.995210             

    Base 3 Yrs Ago                                       1.004331       1.008197       1.001269             

    Base 2 Yrs Ago                                                      1.012078       0.999741             

    Base 1 Yr  Ago                                                                     0.987556             
SHILLER K-SQUARED VALUES                          

PX39                         0.004688             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.139847       0.139146       0.112509       1.236752             

            2                0.230288       0.214141       0.113228       1.891240             

            3                0.083704       0.026731       0.113961       0.234560             

            4               -0.084636      -0.161895       0.114708      -1.411371             

            5               -0.050435      -0.048234       0.115470      -0.417715             

            6               -0.180551      -0.103841       0.116248      -0.893276             

            7               -0.092206      -0.009608       0.117041      -0.082092             

            8               -0.172055      -0.097409       0.117851      -0.826539             

            9               -0.119493      -0.053218       0.118678      -0.448420             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994                                                            1.797               

           1995              -0.016          1.842          1.551          0.050               

           1996               1.208          2.003         -1.215          3.098               

           1997               0.175          0.232         -1.719          1.964               

           1998               0.215         -0.728         -0.545         -1.164               

           1999               0.075         -1.928         -0.238         -0.425               

           2000              -1.216          0.123         -14.606        -1.902               

           2001               1.642          0.086         -0.097          1.391               

           2002               0.948          0.024          2.237          0.633               

           2003              -0.265         -0.100          1.274         -1.878               

           2004              -0.491         -0.884         -1.925         -1.827               

           2005              -0.672         -0.669         -0.279         -0.187               

           2006              -0.273          0.047          0.232          0.044               

           2007              -0.733         -0.123         -0.183          0.645               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      20.705                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1994                                                            1.797               

           1995               1.781          3.623          5.174          5.224               

           1996               6.432          8.435          7.219          10.317              

           1997               10.492         10.725         9.006          10.970              

           1998               11.185         10.457         9.912          8.748               

           1999               8.823          6.895          6.657          6.232               

           2000               5.016          5.139         -9.467         -11.369              

           2001              -9.727         -9.641         -9.738         -8.347               

           2002              -7.398         -7.374         -5.137         -4.505               

           2003              -4.770         -4.870         -3.596         -5.474               

           2004              -5.965         -6.849         -8.774         -10.602              

           2005              -11.274        -11.943        -12.223        -12.409              

           2006              -12.683        -12.636        -12.404        -12.360              

           2007              -13.093        -13.216        -13.399        -12.755              
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1988              0.015323      -0.000069      -0.016694      -0.026070             

           1989              0.028930      -0.019506       0.016152       0.000389             

           1990             -0.010450       0.000626       0.007274       0.002768             

           1991             -0.032750      -0.011706       0.000735      -0.005848             

           1992             -0.018627       0.022475      -0.019733      -0.001565             

           1993             -0.031507      -0.012328      -0.012469       0.008288             

           1994              0.011042       0.005857       0.000308       0.020703             

           1995              0.007906       0.032028      -0.021171      -0.005662             

           1996              0.007025      -0.010148       0.039795      -0.000000             

           1997              0.023212       0.023876       0.014736       0.027424             

           1998             -0.000696      -0.001039      -0.005868      -0.012402             

           1999              0.010205      -0.023589       0.004701       0.001745             

           2000              0.008830       0.009288      -0.028971      -0.010325             

           2001             -0.001638      -0.018140      -0.017168      -0.014447             

           2002             -0.025572      -0.009408       0.019755       0.039004             

           2003              0.020061       0.019940       0.028064      -0.012551             

           2004             -0.001241      -0.001695      -0.018838      -0.013434             

           2005              0.001223      -0.011512      -0.008539       0.001860             

           2006              0.007360       0.008661       0.006701       0.008045             

           2007             -0.017429      -0.005541       0.010588      -0.006558             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Money Orders                                           

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          216.867            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        1.86%     -0.568             -1.04%           

STR(-3)                                         17.06%      0.377              6.12%           

T00Q4                                   48303349327.0%     -0.019            -31.33%           

D96Q4                                            0.00%      0.192              0.00%           

Adult Population                                                               6.31%           

Seasonality                                                                   -1.01%           

Other Factors                                                                 -1.02%           

Mechanical Net Trend                                                       0.997956            

Base Volume                                                                 162.899            

Total Change in Volume                                                       -24.89%          
Return Receipts
1.
Explanatory Variables used in Return Receipts Equation

The Return Receipts demand equation includes the following explanatory variables.



(1)
Certified Mail Volume
Return Receipts must be attached to either Express Mail or Certified, Insured, or COD Mail.  The vast majority of Return Receipts are attached to Certified Mail.  Because of this, the Return Receipts demand equation includes the volume of Certified Mail (BGVOL37) as an explanatory variable.


(2)
Postal Prices

The Return Receipts demand equation includes one Postal price variable: a price index measuring the average price of Return Receipts (PX_RR).
(3)
Dummy Variables
The Return Receipts demand equation includes three dummy variables: D_MEPS, D95Q2, and D97Q2.  The first of these, D_MEPS, is equal to zero through 1995Q1 and is equal to one from 1995Q2 forward.  There was a change in the RPW system of reporting volumes in 1995Q2, with the new system being called MEPS (Mail Exit-Point System).  Possibly because of this, there was a significant increase in the reported volume of Return Receipts after 1995Q2 as compared to before 1995Q2.  This is corrected for by the inclusion of D_MEPS in the Return Receipts demand equation.
The other two dummy variables both have a value of one in only one quarter: 1995Q2 and 1997Q2, respectively.  These dummy variables are included to control for anomalous Return Receipt volumes in these two quarters.

(4)
Seasonal Variables

Finally, the Return Receipts equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Return Receipts

Full econometric output for the Return Receipts demand equation is presented below.
Mail Category:                                                   Return Receipts          

                                                               Baseline Equation          

Sample Period:                                                  1993:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -0.954489       0.442898      -2.155098             

BGVOL37                      0.793587       0.064147      12.371354             

D_MEPS                       0.106783       0.010659      10.018072             

D95Q2                        0.306360       0.040946       7.482073             

D97Q2                        0.223070       0.037461       5.954794             

PX_RR                       -0.175383       0.164662      -1.065108             

  lag 1                     -0.064784       0.167339      -0.387145             

  lag 2                      0.000000       0.000000       0.000354             

  lag 3                      0.000000       0.000000       0.000674             

  lag 4                      0.000000       0.000000       0.000996             
Long-Run Price Elasticities                       

                              PX_RR               

         Current            -0.175383             

          Lag 1             -0.064784             

          Lag 2              0.000000             

          Lag 3              0.000000             

          Lag 4              0.000000             

           Sum              -0.240167             

   T-Statistic on Sum       -2.928251             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP1_15                     -1.284128       0.719838      -1.783911             

SEP16_30                     0.735593       0.558497       1.317094             

OCT_DEC10                   -0.440716       0.291661      -1.511059             

DEC11_31                    -1.449803       0.852440      -1.700768             

JAN_MAR                      0.121398       0.427015       0.284294             

APR1_15                     -0.456763       0.831489      -0.549332             

APR16_JUN                   -0.395515       0.418356      -0.945403             

GQTR1_4                      0.405018       0.194507       2.082276             

GQTR2_4                     -0.361774       0.302231      -1.197012             

GQTR3_4                      0.157129       0.107555       1.460926             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993             -0.284861      -0.248297      -0.248628      -0.264702             

           1994             -0.253189      -0.271403      -0.241449      -0.276864             

           1995             -0.236141      -0.264829      -0.234269      -0.289026             

           1996             -0.219093      -0.264829      -0.227090      -0.265664             

           1997             -0.231316      -0.281362      -0.219911      -0.269916             

           1998             -0.243540      -0.289629      -0.212731      -0.260361             

           1999             -0.255763      -0.312734      -0.206403      -0.250807             

           2000             -0.264425      -0.240376      -0.248726      -0.276306             

           2001             -0.267516      -0.240376      -0.247931      -0.286984             

           2002             -0.264425      -0.240376      -0.248726      -0.259629             

           2003             -0.264425      -0.240376      -0.248726      -0.276306             

           2004             -0.264425      -0.240376      -0.248726      -0.276306             

           2005             -0.264425      -0.240376      -0.248726      -0.276306             

           2006             -0.264425      -0.240376      -0.248726      -0.276306             

           2007             -0.267516      -0.240376      -0.247931      -0.286984             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.037201             

Mean Square Error            0.000979             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.001332             

    Last 5 Yrs               0.000557             

    Last 4 Yrs               0.000525             

    Last 3 Yrs               0.000557             

    Last 2 Yrs               0.000392             

     Last 1 Yr               0.000436             

Durbin-Watson                1.534274             

R-Square                     0.933211             

Adj. R-Square                0.896302             

Degrees of Freedom              38                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.968                    0.125                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -13.833              -3.423                 

Residuals                       -8.659              -1.929                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.974915       0.995308       1.007932       1.002481       0.995983             

    Base 4 Yrs Ago                        1.016128       1.024857       1.011842       1.001321             

    Base 3 Yrs Ago                                       1.033661       1.009706       0.996433             

    Base 2 Yrs Ago                                                      0.986305       0.978325             

    Base 1 Yr  Ago                                                                     0.970409             
SHILLER K-SQUARED VALUES                          

PX_RR                        0.000000             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2              0.000000       0.000000       0.000000             

          Rho-4             -0.464082       0.067166      -6.909484             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1                0.180667       0.168052       0.134840       1.246304             

            2                0.208912       0.175534       0.136083       1.289910             

            3                0.127192       0.055947       0.137361       0.407301             

            4                0.060557      -0.018424       0.138675      -0.132854             

            5               -0.033755      -0.096662       0.140028      -0.690302             

            6                0.054446       0.056877       0.141421       0.402180             

            7               -0.121995      -0.096088       0.142857      -0.672619             

            8               -0.198003      -0.153712       0.144338      -1.064949             

            9               -0.010866       0.085436       0.145865       0.585720             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998                                             0.543         -1.023               

           1999               0.778          0.689          0.236         -0.592               

           2000               0.702         -0.023          0.940         -0.014               

           2001              -1.748         -0.723         -0.678         -0.367               

           2002              -0.404          1.069          0.414          0.039               

           2003              -0.180         -0.151         -0.416          0.337               

           2004              -0.982          0.252          0.666          0.168               

           2005               0.704          1.386          0.420          0.863               

           2006              -0.325          0.483          0.281          0.886               

           2007               0.022         -1.063         -0.234         -0.098               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      17.532                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998                                             0.543         -0.479               

           1999               0.299          0.988          1.224          0.632               

           2000               1.334          1.311          2.251          2.237               

           2001               0.489         -0.234         -0.912         -1.279               

           2002              -1.682         -0.613         -0.199         -0.159               

           2003              -0.339         -0.490         -0.906         -0.569               

           2004              -1.550         -1.298         -0.632         -0.463               

           2005               0.241          1.627          2.047          2.910               

           2006               2.585          3.068          3.349          4.234               

           2007               4.257          3.194          2.959          2.862               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993              0.041100       0.023518       0.006633      -0.024263             

           1994             -0.088513      -0.040783       0.018595       0.018120             

           1995              0.045667       0.000007      -0.034988      -0.027868             

           1996             -0.045538      -0.002176      -0.009096       0.029700             

           1997              0.087372       0.000006       0.019477       0.027465             

           1998             -0.057870       0.041536       0.001928      -0.016509             

           1999              0.020868      -0.017077       0.000231      -0.001733             

           2000              0.050126      -0.005908       0.016751       0.006562             

           2001              0.004673      -0.029187      -0.005157      -0.014740             

           2002              0.004734       0.016330      -0.002233      -0.012482             

           2003             -0.023123      -0.025560      -0.039041      -0.004016             

           2004             -0.036890       0.000550       0.015501      -0.010906             

           2005              0.021301       0.050660       0.012926       0.018976             

           2006             -0.009570       0.025428       0.004749       0.025176             

           2007             -0.015095      -0.036164      -0.007346      -0.012418             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993                                                                                

           1994             -0.069439      -0.029869       0.021673       0.006860             

           1995              0.004590      -0.018920      -0.026358      -0.019459             

           1996             -0.024345      -0.002173      -0.025333       0.016768             

           1997              0.066239      -0.001003       0.015256       0.041249             

           1998             -0.017323       0.041539       0.010967      -0.003762             

           1999             -0.005989       0.002199       0.001125      -0.009395             

           2000              0.059810      -0.013833       0.016858       0.005757             

           2001              0.027936      -0.031929       0.002617      -0.011695             

           2002              0.006903       0.002785      -0.004626      -0.019322             

           2003             -0.020926      -0.017981      -0.040077      -0.009809             

           2004             -0.047621      -0.011311      -0.002617      -0.012770             

           2005              0.004181       0.050915       0.020120       0.013915             

           2006              0.000315       0.048938       0.010748       0.033983             

           2007             -0.019537      -0.024363      -0.005142      -0.000734             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Return Receipts                                        

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          249.436            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        6.01%     -0.240             -1.39%           

BGVOL37                                         -6.71%      0.794             -5.36%           

D_MEPS                                           0.00%      0.107              0.00%           

D95Q2                                            0.00%      0.306              0.00%           

D97Q2                                            0.00%      0.223              0.00%           

Adult Population                                                               6.31%           

Seasonality                                                                   -0.98%           

Other Factors                                                                 -1.99%           

Mechanical Net Trend                                                       0.995983            

Base Volume                                                                 240.155            

Total Change in Volume                                                        -3.72%          
Post Office Boxes
1.
Explanatory Variables used in Post Office Boxes Equation

The Post Office Boxes demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Employment

The relationship between Post Office Boxes and the macro-economy is modeled by including total private employment per adult (EMPLOY).  Employment is lagged four quarters in the Post Office Box demand equation.
(2) Electronic Diversion Measure: Consumption Expenditures, Internet Service Providers
The Post Office Box equation includes consumption expenditures on Internet Service Providers (CS_ISP) as a measure of the impact of the Internet and electronic diversion on Post Office Box volume.


(3)
Postal Prices

The Post Office Box equation includes a price index measuring the average price of Post Office Boxes (PX_PO).
(4)
Dummy Variables
The rate structure for Post Office Box rentals has undergone several significant changes which make a fixed-weight price index frequently inadequate to fully capture the full impact of rate and structure changes on Post Office Box volumes.  To attempt to more fully capture the full impact of these changes on Post Office Box volumes, the Post Office Box equation includes three dummy variables: MC96_3, D_R00, and D_R01.
The first, MC96_3, is equal to zero prior to the implementation of MC96-3 in 1997Q4, one thereafter.  The second, D_R00, is equal to zero prior to the implementation of R2000-1 rates in 2001Q2, one thereafter.  Finally, D_R01 is equal to zero prior to the implementation of R2001-1 rates in 2002Q4, one thereafter.

(5)
Seasonal Variables

Finally, the Post Office Boxes equation includes a set of seasonal variables.

2.
Econometric Demand Equation: Post Office Boxes

Full econometric output for the Post Office Boxes demand equation is presented below.
Mail Category:                                                 Post Office Boxes          

                                                               Baseline Equation          

Sample Period:                                                  1993:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -3.447295       0.955406      -3.608200             

EMPLOY(-4)                   1.574861       0.339839       4.634139             

CS_ISP                      -0.840655       0.281589      -2.985392             

MC96_3                      -0.019601       0.020329      -0.964180             

D_R00                       -0.064237       0.021976      -2.923076             

D_R01                        0.079485       0.035353       2.248308             

PX_PO                       -0.505326       0.183278      -2.757155             

  lag 1                      0.000000       0.000000       0.000000             

  lag 2                      0.000000       0.000000       0.000000             

  lag 3                      0.000000       0.000000       0.000000             

  lag 4                      0.000000       0.000000       0.000000             
Long-Run Price Elasticities                       

                              PX_PO               

         Current            -0.505326             

          Lag 1              0.000000             

          Lag 2              0.000000             

          Lag 3              0.000000             

          Lag 4              0.000000             

           Sum              -0.505326             

   T-Statistic on Sum       -2.757155             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP_DEC10                   -1.875279       0.632650      -2.964163             

DEC11_31                    -1.727275       0.635286      -2.718896             

JAN_MAY                     -1.912194       0.632861      -3.021508             

JUNE                        -5.678877       1.915657      -2.964453             

GQTR1_4                     -0.051667       0.017079      -3.025217             

GQTR2_4                      0.044847       0.013363       3.355961             

GQTR3_4                      1.311750       0.429352       3.055182             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993             -1.873134      -1.868684      -1.912194      -1.890504             

           1994             -1.875279      -1.865965      -1.912194      -1.890901             

           1995             -1.875279      -1.867598      -1.912194      -1.891298             

           1996             -1.875279      -1.867598      -1.912194      -1.831029             

           1997             -1.875279      -1.866512      -1.912194      -1.851590             

           1998             -1.875279      -1.865970      -1.912194      -1.892489             

           1999             -1.875279      -1.863250      -1.912194      -1.892886             

           2000             -1.893398      -1.867347      -1.872311      -1.913787             

           2001             -1.892945      -1.867347      -1.872311      -1.897123             

           2002             -1.893398      -1.867347      -1.823393      -1.889432             

           2003             -1.893398      -1.867347      -1.823393      -1.913787             

           2004             -1.893398      -1.867347      -1.872311      -1.913787             

           2005             -1.893398      -1.867347      -1.872311      -1.913787             

           2006             -1.893398      -1.867347      -1.872311      -1.913787             

           2007             -1.892945      -1.867347      -1.872311      -1.897123             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.039281             

Mean Square Error            0.000854             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.000854             

    Last 5 Yrs               0.000731             

    Last 4 Yrs               0.000675             

    Last 3 Yrs               0.000623             

    Last 2 Yrs               0.000676             

     Last 1 Yr               0.000677             

Durbin-Watson                2.124711             

R-Square                     0.898665             

Adj. R-Square                0.870027             

Degrees of Freedom              46                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.991                    0.891                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable             -12.853              -3.423                 

Residuals                       -6.899              -1.929                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.982178       0.997514       0.999577       0.994522       0.998430             

    Base 4 Yrs Ago                        1.013089       1.008392       0.998672       1.002535             

    Base 3 Yrs Ago                                       1.003717       0.991540       0.999042             

    Base 2 Yrs Ago                                                      0.979511       0.996713             

    Base 1 Yr  Ago                                                                     1.014217             
SHILLER K-SQUARED VALUES                          

PX_PO                        0.000000             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.075687      -0.076481       0.130189      -0.587460             

            2               -0.212715      -0.221628       0.131306      -1.687868             

            3               -0.006993      -0.043527       0.132453      -0.328620             

            4                0.078686       0.033450       0.133631       0.250320             

            5               -0.174609      -0.194100       0.134840      -1.439484             

            6               -0.173839      -0.211221       0.136083      -1.552154             

            7                0.055941      -0.073305       0.137361      -0.533668             

            8               -0.241418      -0.384457       0.138675      -2.772356             

            9               -0.119886      -0.307884       0.140028      -2.198732             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998              -1.081         -1.209          1.849          1.798               

           1999              -1.795          0.160         -2.954          0.499               

           2000              -1.570         -0.060          0.278         -1.188               

           2001               0.357         -1.077          0.330          0.478               

           2002              -2.077          1.771          3.353          3.081               

           2003              -1.536         -1.132          1.812         -1.442               

           2004               0.289          1.172          1.589          0.323               

           2005               1.725          0.056         -1.172          1.377               

           2006               0.844         -1.129         -0.846          0.056               

           2007               1.480         -0.372         -0.938          1.536               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      17.987                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1998              -1.081         -2.291         -0.442          1.357               

           1999              -0.438         -0.278         -3.231         -2.733               

           2000              -4.303         -4.363         -4.084         -5.272               

           2001              -4.915         -5.992         -5.662         -5.184               

           2002              -7.261         -5.490         -2.137          0.944               

           2003              -0.592         -1.724          0.088         -1.353               

           2004              -1.065          0.107          1.696          2.019               

           2005               3.744          3.800          2.628          4.005               

           2006               4.849          3.720          2.874          2.930               

           2007               4.410          4.038          3.100          4.636               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993              0.005640       0.016947       0.000829       0.008775             

           1994              0.012236       0.008722      -0.010637      -0.034954             

           1995             -0.008252      -0.039790       0.012787       0.024966             

           1996             -0.001621      -0.007239       0.025498      -0.026542             

           1997              0.013359       0.013827      -0.007126      -0.056821             

           1998             -0.005960      -0.007987       0.005257       0.042976             

           1999             -0.005064       0.020990      -0.018365       0.051473             

           2000              0.008945      -0.012913      -0.026230      -0.015434             

           2001              0.011707      -0.021859      -0.015012       0.010768             

           2002             -0.061236       0.044701       0.042639       0.009602             

           2003             -0.025788       0.021852       0.018426      -0.048207             

           2004             -0.022747       0.009650       0.049289      -0.016944             

           2005              0.032746       0.005351      -0.021778       0.022300             

           2006              0.021468      -0.038276      -0.027781      -0.001141             

           2007              0.026424      -0.016987      -0.028034       0.030576             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Post Office Boxes                                      

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                           15.652            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

Own-Price                                        3.09%     -0.505             -1.53%           

EMPLOY(-4)                                      -4.05%      1.575             -6.30%           

CS_ISP                                           7.29%     -0.841             -5.74%           

MC96_3                                           0.00%     -0.020              0.00%           

D_R00                                            0.00%     -0.064              0.00%           

D_R01                                           89.21%      0.079              5.20%           

Adult Population                                                               6.31%           

Seasonality                                                                   -0.97%           

Other Factors                                                                 -0.78%           

Mechanical Net Trend                                                       0.998430            

Base Volume                                                                  14.957            

Total Change in Volume                                                        -4.44%          
Stamped Envelopes
1.
Explanatory Variables used in Stamped Envelopes Equation

The Stamped Envelopes demand equation includes the only includes two non-seasonal explanatory variables: the volume of First-Class single-piece letters (BGVOL01SP) and a dummy variable equal to one in 2007Q2, zero elsewhere (D2007Q2).
In addition, the Stamped Envelopes equation includes a set of seasonal variables.
2.
Econometric Demand Equation: Stamped Envelopes

Full econometric output for the Stamped Envelopes demand equation is presented below.
Mail Category:                                                 Stamped Envelopes          

                                                               Baseline Equation          

Sample Period:                                                  1993:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -4.983324       1.177557      -4.231918             

BGVOL01SP                    0.820429       0.281285       2.916717             

D2007Q2                     -0.599554       0.240014      -2.497993             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

SEP_OCT                      1.548576       1.985968       0.779759             

NOV_DEC17                   -1.335779       1.511011      -0.884030             

DEC18_31                    15.729600      14.807629       1.062263             

JAN_MAR                     -2.641872       3.505178      -0.753706             

APR1_15                      6.712990       8.052778       0.833624             

APR16_JUN                    0.388452       3.033703       0.128045             

GQTR1_4                     -1.843555       1.962420      -0.939429             

GQTR2_4                      3.181438       3.146447       1.011121             

GQTR3_4                     -1.091141       1.120687      -0.973635             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993              0.169102       0.426020       0.604450       0.345895             

           1994              0.169102       0.445227       0.562362       0.333421             

           1995              0.210904       0.464435       0.520274       0.320946             

           1996              0.252707       0.464435       0.478186       0.291821             

           1997              0.336311       0.502849       0.436099       0.295997             

           1998              0.378113       0.522056       0.394011       0.283523             

           1999              0.419916       0.541264       0.439764       0.271049             

           2000              0.285040       0.539566       0.365090       0.256042             

           2001              0.331856       0.539566       0.282953       0.242282             

           2002              0.323498       0.539566       0.365090       0.235931             

           2003              0.323498       0.539566       0.365090       0.256042             

           2004              0.323498       0.539566       0.365090       0.256042             

           2005              0.285040       0.539566       0.365090       0.256042             

           2006              0.285040       0.539566       0.365090       0.256042             

           2007              0.331856       0.539566       0.282953       0.242282             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             2.856115             

Mean Square Error            0.069661             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.101582             

    Last 5 Yrs               0.054897             

    Last 4 Yrs               0.062732             

    Last 3 Yrs               0.075793             

    Last 2 Yrs               0.110659             

     Last 1 Yr               0.167890             

Durbin-Watson                1.834481             

R-Square                     0.567467             

Adj. R-Square                0.377575             

Degrees of Freedom              41                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.961                    0.061                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable              -8.693              -3.423                 

Residuals                       -6.868              -1.929                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.889618       0.928507       0.942159       0.984993       0.949043             

    Base 4 Yrs Ago                        0.969096       0.969582       1.019006       0.964509             

    Base 3 Yrs Ago                                       0.970068       1.044917       0.962985             

    Base 2 Yrs Ago                                                      1.125540       0.959463             

    Base 1 Yr  Ago                                                                     0.817891             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.627568       0.573867       1.093577             

          Rho-2             -0.379495       0.508624      -0.746121             

          Rho-4             -0.094950       0.841232      -0.112871             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.011019      -0.012926       0.134840      -0.095862             

            2                0.019737       0.023165       0.136083       0.170227             

            3               -0.007348      -0.006469       0.137361      -0.047098             

            4               -0.189307      -0.211961       0.138675      -1.528471             

            5                0.203287       0.225691       0.140028       1.611755             

            6               -0.177089      -0.187090       0.141421      -1.322924             

            7               -0.042730      -0.069608       0.142857      -0.487256             

            8               -0.203578      -0.247760       0.144338      -1.716535             

            9                0.005704       0.118529       0.145865       0.812597             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                            -1.256         -1.726               

           1997               0.510         -1.491         -1.149         -0.148               

           1998              -0.072         -0.686         -0.822          0.265               

           1999               1.238          2.987          0.960          0.031               

           2000              -1.684          1.428         -0.884         -1.479               

           2001               0.263          2.071          0.903         -0.406               

           2002              -0.746         -0.285          0.993          1.388               

           2003               0.053         -0.551         -0.600          0.422               

           2004              -0.217         -0.540         -0.550          0.375               

           2005              -0.416         -0.325         -0.247         -0.242               

           2006               0.692          1.055         -1.075         -1.014               

           2007              -0.287         -1.455          0.234         -3.248               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      19.289                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1996                                            -1.256         -2.983               

           1997              -2.473         -3.964         -5.113         -5.261               

           1998              -5.334         -6.020         -6.842         -6.577               

           1999              -5.339         -2.352         -1.391         -1.360               

           2000              -3.044         -1.616         -2.500         -3.979               

           2001              -3.716         -1.645         -0.742         -1.148               

           2002              -1.894         -2.179         -1.185          0.203               

           2003               0.255         -0.296         -0.896         -0.474               

           2004              -0.690         -1.231         -1.781         -1.406               

           2005              -1.821         -2.147         -2.393         -2.635               

           2006              -1.943         -0.888         -1.963         -2.978               

           2007              -3.265         -4.719         -4.486         -7.734               
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993              0.271596      -0.054231      -0.126952      -0.009467             

           1994              0.168392      -0.216052      -0.194939       0.108204             

           1995             -0.031731       0.478019       0.377742       0.189548             

           1996             -0.167770      -0.157576      -0.084940      -0.336048             

           1997             -0.064468      -0.374781      -0.230308      -0.047824             

           1998             -0.127432      -0.433337      -0.265064       0.139877             

           1999              0.271142       0.686905       0.367780      -0.029459             

           2000             -0.077572      -0.511912      -0.300487      -0.163341             

           2001              0.198529       0.498752       0.035540      -0.188197             

           2002             -0.154193      -0.050573       0.390978       0.451286             

           2003              0.111615      -0.121647      -0.005432       0.258731             

           2004              0.017431      -0.143079      -0.023207       0.269965             

           2005             -0.044251      -0.101200       0.043389       0.100820             

           2006              0.278163       0.296200      -0.186656      -0.117302             

           2007              0.023589       0.203974      -0.019881      -0.793097             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           1993                                                                                

           1994              0.151944      -0.330471      -0.007502       0.147652             

           1995             -0.157625       0.518481       0.047201       0.144169             

           1996             -0.146386       0.065032      -0.013852      -0.324544             

           1997              0.098260      -0.476813      -0.027638      -0.077425             

           1998             -0.190941      -0.407099      -0.063343       0.137232             

           1999              0.070669       0.528682       0.014430       0.013693             

           2000              0.106230      -0.409188       0.026255      -0.171830             

           2001              0.179637       0.263569      -0.230652      -0.036736             

           2002             -0.003750       0.022131       0.367575       0.168859             

           2003             -0.037864      -0.025234       0.150391       0.258825             

           2004             -0.136403      -0.067381       0.072683       0.254799             

           2005             -0.220825       0.015436       0.087902       0.060819             

           2006              0.227156       0.150286      -0.262861       0.121817             

           2007              0.052780       0.172779      -0.156659      -0.714352             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Stamped Envelopes                                      

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          603.049            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

BGVOL01SP                                      -23.11%      0.820            -19.40%           

D2007Q2                                         42.67%     -0.600            -19.19%           

Adult Population                                                               6.31%           

Seasonality                                                                    5.21%           

Other Factors                                                                -23.01%           

Mechanical Net Trend                                                       0.949043            

Base Volume                                                                 338.237            

Total Change in Volume                                                       -43.91%        
Stamped Cards
1.
Explanatory Variables used in Stamped Cards Equation

The Stamped Cards demand equation includes the volume of First-Class single-piece cards (BGVOL4_5SP) and a series of dummy variables.  The dummy variables span the following time periods:


2002Q1





D2002Q1


2002Q4 – 2003Q1


D2002Q4_03Q1



2004Q1 – ff.




D2004



2004Q3





D2004Q3



2005Q2





D2005Q2



2005Q4





D2005Q4



2006Q3





D2006Q3



2006Q4





D2006Q4



2007Q1





D2007Q1



2007Q3





D2007Q3

Because the Stamped Cards equation is estimated over a sample period which does not begin until 2000Q1, Stamped Cards volumes are expressed in constant Gregorian quarters over the entire sample period over which this equation is estimated.  Hence, it is not necessary to include seasonal variables that are tied to specific time periods within the Gregorian calendar.  Instead, the Stamped Cards equation simply includes three dummy variables: GQTR1, GQTR2, and GQTR3, which are equal to one in the first, second, and third quarter of each year, respectively, and are equal to zero otherwise.

2.
Econometric Demand Equation: Stamped Cards

Full econometric output for the Stamped Cards demand equation is presented below.
Mail Category:                                                     Stamped Cards          

                                                               Baseline Equation          

Sample Period:                                                  2001:2 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                     1.896432       3.036115       0.624625             

BGVOL4_5SP                   2.494889       0.963510       2.589376             

D2002Q1                     -0.036768       0.283292      -0.129787             

D2002Q4_03Q1                 0.600555       0.218181       2.752548             

D2004                       -0.743714       0.156229      -4.760406             

D2004Q3                      0.959369       0.328276       2.922447             

D2005Q2                      1.131608       0.253017       4.472453             

D2005Q4                      0.736099       0.179693       4.096418             

D2006Q3                      1.709820       0.330763       5.169316             

D2006Q4                     -1.489557       0.252383      -5.901969             

D2007Q1                     -6.291383       0.316727     -19.863759             

D2007Q3                      0.757166       0.308969       2.450619             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

GQTR1                        0.164908       0.100630       1.638756             

GQTR2                       -0.084456       0.095584      -0.883578             

GQTR3                        0.123116       0.127291       0.967205             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2001                            -0.084456       0.123116       0.000000             

           2002              0.164908      -0.084456       0.123116       0.000000             

           2003              0.164908      -0.084456       0.123116       0.000000             

           2004              0.164908      -0.084456       0.123116       0.000000             

           2005              0.164908      -0.084456       0.123116       0.000000             

           2006              0.164908      -0.084456       0.123116       0.000000             

           2007              0.164908      -0.084456       0.123116       0.000000             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.273228             

Mean Square Error            0.039033             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.208074             

    Last 5 Yrs               0.061119             

    Last 4 Yrs               0.065033             

    Last 3 Yrs               0.076653             

    Last 2 Yrs               0.094673             

     Last 1 Yr               0.112412             

Durbin-Watson                2.508689             

R-Square                     0.994394             

Adj. R-Square                0.979179             

Degrees of Freedom              7                 
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.978                    0.801                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable              -7.730              -3.534                 

Residuals                       -7.819              -1.952                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.759494       0.944828       0.966512       0.950125       1.006685             

    Base 4 Yrs Ago                        1.175386       1.090307       1.023764       1.080154             

    Base 3 Yrs Ago                                       1.011385       0.955453       1.050157             

    Base 2 Yrs Ago                                                      0.902613       1.070096             

    Base 1 Yr  Ago                                                                     1.268656             
                                        AR-Coefficients                         

                           Coefficient    Std. Error       T-Ratio              

          Rho-1              0.000000       0.000000       0.000000             

          Rho-2              0.000000       0.000000       0.000000             

          Rho-4             -0.973101       0.134361      -7.242461             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.336279      -0.331742       0.213201      -1.556008             

            2                0.099146      -0.010643       0.218218      -0.048772             

            3                0.391569       0.414627       0.223607       1.854269             

            4               -0.544989      -0.335270       0.229416      -1.461410             

            5                0.044513      -0.399272       0.235702      -1.693969             

            6                0.122834       0.001599       0.242536       0.006592             

            7               -0.554610      -0.204209       0.250000      -0.816836             

            8                0.102921      -0.565216       0.258199      -2.189072             

            9                0.120645       0.063336       0.267261       0.236983             
                                        REGRESSION RESIDUALS (w/o AR- and ARCH-Corrections)    

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2001                             0.073347      -0.020981       0.233721             

           2002              0.411596       0.057501      -0.024678      -0.018804             

           2003             -0.400525      -0.126873       0.067127      -0.029008             

           2004              0.222659       0.134750      -0.136995      -0.184904             

           2005             -0.006095      -0.259636       0.206965       0.228393             

           2006             -0.037552       0.384715      -0.201398      -0.343169             

           2007              0.036542      -0.447165       0.195981       0.458199             
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2001                                                                                

           2002                             0.128875      -0.045095       0.208631             

           2003              0.000000      -0.070919       0.043113      -0.047306             

           2004             -0.167092       0.011290      -0.071674      -0.213131             

           2005              0.210575      -0.128510       0.073655       0.048463             

           2006             -0.043483       0.132063      -0.000000      -0.120919             

           2007              0.000000      -0.072798      -0.000000       0.124261             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Stamped Cards                                          

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          234.432            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

BGVOL4_5SP                                     -24.26%      2.495            -50.01%           

D2002Q1                                        -29.84%     -0.037              1.31%           

D2002Q4_03Q1                                   -30.39%      0.601            -19.55%           

D2004                                          171.83%     -0.744            -52.47%           

D2004Q3                                          0.00%      0.959              0.00%           

D2005Q2                                          0.00%      1.132              0.00%           

D2005Q4                                        171.83%      0.736            108.78%           

D2006Q3                                          0.00%      1.710              0.00%           

D2006Q4                                          0.00%     -1.490              0.00%           

D2007Q1                                         42.10%     -6.291            -89.04%           

D2007Q3                                         43.81%      0.757             31.67%           

Adult Population                                                               6.31%           

Seasonality                                                                  606.07%           

Other Factors                                                                  3.39%           

Mechanical Net Trend                                                       1.006685            

Base Volume                                                                 106.164            

Total Change in Volume                                                       -54.71%          
Delivery and Signature Confirmation
1.
Explanatory Variables used in Delivery and Signature Confirmation Equation

The Delivery and Signature Confirmation demand equation includes the following explanatory variables.



(1)
Parcel Select Volume
Delivery and Signature Confirmation are add-ons to parcel services.  This relationship is modeled by including Parcel Select volume (BGVOL25_DE) in the Delivery and Signature Confirmation demand equation.


(2)
Time Trend
Delivery and Signature Confirmation volume in its earliest years was characterized by dramatic volume increases which decreased in intensity over time.  To capture this, the Delivery and Signature Confirmation demand equation includes a logistic time trend (T_DC).



(3)
Postal Prices

A price index measuring the average price of Delivery and Signature Confirmation (PX_DC) is the only price variable included in the Delivery and Signature Confirmation demand equation.
(4)
Interventions

As a result of R2001-1, Delivery and Signature Confirmation were both expanded to include First-Class and Standard packages in June, 2002 (2002Q4).  To account for this in the Delivery and Signature Confirmation demand equation, a non-linear Intervention starting in 2002Q4 is included in the Delivery and Signature Confirmation equation.  This Intervention takes the following form:
Ln(Vol)t = a + …+ω0·Pt + ω1·(Pt+δPt-1+δ2Pt-2+δ3Pt-3+…) + ω2·St + …
where Pt is a pulse function and St is a step function, so that Pt = 1 if t=2002Q4 and 0 otherwise; St = 1 if t >2002Q4 and 0 otherwise.  This variable has an initial value in 1999Q2 of ω0, which decays toward a long-run value of ω2.


(5)
Other Variables





(a)
Dummy Variables

The Delivery and Signature Confirmation equation contains two dummy variables: D2002Q1 and D_R06.  The former of these is equal to one in 2002Q1, zero otherwise, and is included to model the impact of 9/11 and bioterrorism on Delivery and Signature Confirmation volumes.

The latter of these dummy variables is equal to zero prior to the implementation of R2006-1 in May, 2007, and is equal to one since that time.  This variable is included to reflect an otherwise unexpected increase in Delivery and Signature Confirmation volume following the implementation of R2006-1.  It is not clear what, specifically, caused this increase, however, which may or may not be related to R2006-1 despite the timing and naming of this variable.

(b)
Seasonal Variables

Because the Delivery and Signature Confirmation equation is estimated over a sample period which does not begin until 2000Q1, Delivery and Signature Confirmation volumes are expressed in constant Gregorian quarters over the entire sample period over which this equation is estimated.  Hence, it is not necessary to include seasonal variables that are tied to specific time periods within the Gregorian calendar.  Instead, the Delivery and Signature Confirmation equation simply includes three dummy variables: GQTR1, GQTR2, and GQTR3, which are equal to one in the first, second, and third quarter of each year, respectively, and are equal to zero otherwise.

2.
Econometric Demand Equation: Delivery and Signature Confirmation

Full econometric output for the Delivery and Signature Confirmation demand equation is presented below.
Mail Category:                                 Delivery & Signature Confirmation          

                                                               Baseline Equation          

Sample Period:                                                  2001:1 TO 2007:4          

                                        Non-Seasonal Variables                  

                          Coefficients    Std. Error       T-Ratio              

CONSTANT                    -6.088923       0.903146      -6.741904             

BGVOL25_DE                   0.257455       0.140412       1.833571             

T_DC                         0.688759       0.051043      13.493605             

D2002Q1                     -0.200785       0.042804      -4.690815             

D_R06                        0.078900       0.061417       1.284668             

PX_DC                       -0.219441       0.170943      -1.283711             
                                        Intervention Analysis                   

                           Coefficient     Std Error       T-Ratio              

W0: Initial Pulse            0.151083       0.055896       2.702932             

W1: Lag Pulse                0.309143       0.048734       6.343404             

Delta                        1.003235       0.014282       70.24382             
                                        Intervention Value                                     

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2002                                                           0.151083             

           2003              0.309143       0.310143       0.311146       0.312152             

           2004              0.313162       0.314175       0.315191       0.316211             

           2005              0.317233       0.318260       0.319289       0.320322             

           2006              0.321358       0.322397       0.323440       0.324487             

           2007              0.325536       0.326589       0.327646       0.328705             
                                        Seasonal Variables                      

                          Coefficients    Std. Error       T-Ratio              

GQTR1                        0.191834       0.066302       2.893333             

GQTR2                        0.115720       0.023924       4.837046             

GQTR3                        0.034468       0.019924       1.729963             
                                        SEASONAL INDEX                                         

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2001              0.191834       0.115720       0.034468       0.000000             

           2002              0.191834       0.115720       0.034468       0.000000             

           2003              0.191834       0.115720       0.034468       0.000000             

           2004              0.191834       0.115720       0.034468       0.000000             

           2005              0.191834       0.115720       0.034468       0.000000             

           2006              0.191834       0.115720       0.034468       0.000000             

           2007              0.191834       0.115720       0.034468       0.000000             
 REGRESSION DIAGNOSTICS                           

Sum of Sq Resids             0.020275             

Mean Square Error            0.001267             

Unadjusted Mean Square Error                      

----------------------------                      

   Full Sample               0.001267             

    Last 5 Yrs               0.000393             

    Last 4 Yrs               0.000355             

    Last 3 Yrs               0.000333             

    Last 2 Yrs               0.000209             

     Last 1 Yr               0.000070             

Durbin-Watson                2.255910             

R-Square                     0.997192             

Adj. R-Square                0.995262             

Degrees of Freedom              16                
SHAPIRO-FRANCIA TEST FOR NORMALITY OF RESIDUALS             

-----------------------------------------------             

     Test Statistic               P-Value                   

     --------------               -------                   

          0.953                    0.209                    
AUGMENTED DICKEY FULLER TEST FOR STATIONARITY                              

---------------------------------------------                              

                         Test Statistic      Critical Value                

Dependent Variable              -9.990              -3.523                 

Residuals                       -6.009              -1.949                 

Null hypothesis: Variable contains a unit root                             

For dependent variable, model is AR(4) with constant and time trend        

For residuals, model is AR(4) with no constant, no trend                   

Critical values are calculated for a 5% significance level from ‘Lag Order and Critical Values of the Augmented Dickey-Fuller Test’ 
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                                      Mechanical Net Trends                                                 

                                      Forecast Period                                                       

                          4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yr Ago      Last 4 Qtrs            

    Base 5 Yrs Ago         0.998863       0.990609       0.996753       0.996696       0.998473             

    Base 4 Yrs Ago                        0.982424       0.995699       0.995975       0.998376             

    Base 3 Yrs Ago                                       1.009153       1.002820       1.003751             

    Base 2 Yrs Ago                                                      0.996527       1.001060             

    Base 1 Yr  Ago                                                                     1.005614             
                                        AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS           

                              Auto-      Partial Auto-    Standard       T-Stat on             

           Lag             Correlation    Correlation       Error         Partial              

            1               -0.129078      -0.129183       0.192450      -0.671256             

            2               -0.153738      -0.152427       0.196116      -0.777230             

            3               -0.386076      -0.311309       0.200000      -1.556547             

            4                0.116359      -0.016343       0.204124      -0.080062             

            5                0.183202       0.133377       0.208514       0.639655             

            6               -0.114250      -0.280588       0.213201      -1.316074             

            7               -0.280531      -0.060222       0.218218      -0.275973             

            8               -0.273952      -0.190635       0.223607      -0.852547             

            9                0.463232       0.106697       0.229416       0.465083             
                                        Recursive Residuals                                    

                                        (normalized: (Ln(Actual) - Ln(Forecast)) / SE          

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2003                                                           -0.691               

           2004               0.286         -0.336          0.575         -0.203               

           2005               0.100         -0.481          0.197          0.947               

           2006               0.690          0.369          0.320          0.805               

           2007               1.076          0.465          0.686          0.722               
                                        Cumulative Sum of One-Quarter-Ahead Residuals          

    95% confidence range:    2007:4                      11.726                             

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2003                                                           -0.691               

           2004              -0.406         -0.742         -0.167         -0.370               

           2005              -0.269         -0.750         -0.553          0.394               

           2006               1.084          1.453          1.773          2.579               

           2007               3.654          4.120          4.806          5.527               
                                        REGRESSION RESIDUALS (Final)                           

                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             

           2001             -0.002837       0.069068      -0.061835      -0.046044             

           2002             -0.000000       0.000464       0.041173      -0.000000             

           2003              0.009977      -0.011353       0.043565      -0.006716             

           2004              0.003868      -0.036287       0.010889      -0.015355             

           2005             -0.022181      -0.016561       0.005045       0.039214             

           2006              0.000312      -0.008624      -0.027914       0.023140             

           2007              0.010860       0.003293      -0.010922       0.005761             
                                        CONTRIBUTIONS TO CHANGE IN                             

                                        Delivery & Signature Confirmation                      

                                        VOLUME OVER LAST FIVE YEARS                            

Volume 5 Years Ago                                                          282.952            

                                                                        Effect of              

                                        Percent Change                 Variable on             

Variable                                 In Variable     Elasticity      Volume                

BGVOL25_DE                                     -16.57%      0.257             -4.56%           

T_DC                                           190.19%      0.689            108.29%           

D2002Q1                                        -29.84%     -0.201              7.38%           

D_R06                                           60.95%      0.079              3.83%           

PX_DC                                           -7.96%     -0.219              1.84%           

Adult Population                                                               6.31%           

Interventions Starting in:                                                                     

                 2002Q4                                                       33.18%           

Seasonality                                                                   -3.03%           

Other Factors                                                                 -0.76%           

Mechanical Net Trend                                                       0.998473            

Base Volume                                                                 870.084            

Total Change in Volume                                                       207.50%          
First-Class Mail International

1.
Explanatory Variables used in First-Class Mail International Equation

The First-Class Mail International demand equation includes the following explanatory variables.



(1)
Macro-Economic Variable: Exports
The relationship between First-Class Mail International and the general economy is modeled through the inclusion of exports as an explanatory variable in the First-Class Mail International demand equation.  The exports variable (ex00c_use) is defined as the total real value of exports from United States.

The theoretical rationale for including exports as a macro-economic variable is that it is a measure of international economic activity.  The assumption is that increased trade activity would result in an increase the number of bills, other financial statements, and other business and personal communications that are mailed to foreign countries.

(3) Electronic Diversion Measure: Global Servers

One factor affecting First-Class Mail International volume over at least the past ten years has been the loss of this volume by the Postal Service to electronic alternatives.  The diversion of First-Class Mail International volume to the Internet and other electronic alternatives is modeled through the inclusion of the number of active web servers operating around the world.


Global Servers data are compiled by Security Space, Inc., which provides monthly updates of the number of active web servers (server_l8).  The variable is designed to capture the breadth of Internet availability around the world.  The assumption is that increased breadth leads to greater ability to utilize electronic alternatives to mail.  The variable is lagged 8 quarters in order to better reflect consumers’ Internet adoption behavior.


Mail volume is affected not only by the breadth of Internet use, however, but also by the depth of Internet usage.  As the depth of Internet use increases for a particular person, the number of activities for which the Internet can substitute for mail may increase, thereby increasing the overall level of substitution of the Internet for mail volume, even in the absence of an increase in the number of Internet users.

     (3)
Telecommunication Diversion: International Telephone 

A second factor affecting the demand for First Class Mail International is the greater availability of international telephone service, as reflected in the significant decline in international telephone rates.  The lower cost and immediacy of telecommunication (both voice and fax) provide a legitimate alternative to international postal services.  The effect of international telephone rates is modeled through the inclusion of a variable that measures the average revenue from international telephone calls (telrev_2).  The data are compiled by the Federal Communications Commission.



(4)
Postal Prices

The First-Class Mail International equation includes a price index (p_fci) that is the primary own-price variable. 

 (5)
Other Variables

(a)  Time Trend

The First-Class Mail International equation includes a time trend (TREND05Q2) beginning in 2005Q2 and extending through the end of the sample period.  In recent quarters, this regression has over-predicted First-Class Mail International volume, and since no other variables have been found that will account for this reduction in volume, a trend has been used.




(b)  Dummy for 1985Q3-1987Q3
The volume of First Class Mail International has long had an unaccountably large volume from 1985Q3 through 1987Q3.  Efforts to locate historical knowledge at the Postal Service of the cause of this bulge in volume have left its explanation unanswered.  To prevent this unexplained volume during this period from artificially affecting the estimates of elasticities, a dummy variable (D_853873), which takes a value of 1.0 during these quarters and zero at all other dates, is used.

(c)
Seasonal Variables

Finally, the First-Class Mail International equation includes a set of seasonal variables. 

2.
Econometric Demand Equation: First-Class Mail International
---------------------------------------------------------------------------

Mail Category:                                        FIRST-CLASS MAIL INTERNATIONAL

                                                      Baseline Equation

Sample Period:                                        1985 Q 1 TO  2007 Q 4

---------------------------------------------------------------------------

---------------------------------------------------------------------------

                                             Nonseasonal Variables

                                  Coefficients     Std. Error   T-Ratio

P_FCI                             -0.504897         0.278249    -1.814552

EX00C_USE                          0.225414         0.117072     1.925423

SERVER_L8                         -0.008927         0.004980    -1.792552

TELREV_2                           0.240012         0.035703     6.722546

TREND05Q2                         -0.014618         0.006857    -2.131724

D_853873                          -0.074596         0.049930    -1.494009

CONSTANT                          -4.483764         0.261292    -1.72e+01

---------------------------------------------------------------------------

---------------------------------------------------------------------------

                                             Seasonal Variables

                                  Coefficients     Std. Error   T-Ratio

DEC11_15                           3.242981         0.537324     6.035424

PQ2                                0.061551         0.031422     1.958849

PQ3                               -0.027133         0.034286    -0.791386

PQ4                               -0.067557         0.034274    -1.971077

GQ1A                               0.164700         0.039815     4.136655

GQ2A                               0.047292         0.039383     1.200807

GQ3A                              -0.119813         0.039437    -3.038109

GQ4A                              -0.092178         0.039532    -2.331739

GQ1B                               0.276869         0.039988     6.923830

GQ2B                              -0.046601         0.039458    -1.181017

GQ3B                              -0.094451         0.039450    -2.394215

GQ4B                              -0.135817         0.040002    -3.395204

---------------------------------------------------------------------------

---------------------------------------------------------------------------

                                   Seasonal Index

              Quarter 1        Quarter 2        Quarter 3        Quarter 4

1985           0.000000         0.061551        -0.027133        -0.067557        

1986           0.000000         0.061551        -0.027133        -0.067557        

1987           0.000000         0.061551        -0.027133        -0.067557        

1988           0.000000         0.061551        -0.027133        -0.067557        

1989           0.000000         0.061551        -0.027133        -0.067557        

1990           0.000000         0.061551        -0.027133        -0.067557        

1991           0.000000         0.061551        -0.027133        -0.067557        

1992           0.000000         0.061551        -0.027133        -0.067557        

1993           0.000000         0.061551        -0.027133        -0.067557        

1994           0.000000         0.061551        -0.027133        -0.067557        

1995           0.000000         0.061551        -0.027133        -0.067557        

1996           0.000000         0.061551        -0.027133        -0.067557        

1997           0.000000         0.061551        -0.027133        -0.067557        

1998           0.000000         0.061551        -0.027133        -0.067557        

1999           0.000000         0.061551        -0.027133        -0.067557        

2000           0.164700         0.047292        -0.119813        -0.092178        

2001           0.164700         0.047292        -0.119813        -0.092178        

2002           0.164700         0.047292        -0.119813        -0.092178        

2003           0.164700         0.047292        -0.119813        -0.092178        

2004           0.276869        -0.046601        -0.094451        -0.135817        

2005           0.276869        -0.046601        -0.094451        -0.135817        

2006           0.276869        -0.046601        -0.094451        -0.135817        

2007           0.276869        -0.046601        -0.094451        -0.135817        

---------------------------------------------------------------------------

--------------------------------------------------

REGRESSION DIAGNOSTICS

Sum of Sq Resids              0.620320

Mean Square Error

--------------------

  Full Sample                 0.008271

  Last 5 Yrs                  0.003570

  Last 4 Yrs                  0.003481

  Last 3 Yrs                  0.002887

  Last 2 Yrs                  0.003686

  Last 1 Yr                   0.003117

Durbin-Watson                 1.765468

R-Square                      0.896863

Adj. R-Square                 0.874861

Degrees of Freedom           75.000000

ARCH Correction               0.000000

--------------------------------------------------

------------------------------------------------------------------------------------------

                             Mechanical Net Trends

                             Forecast Period

                    4 Yrs Ago      3 Yrs Ago      2 Yrs Ago      1 Yrs Ago       Last 4 Qtrs 

Base 5 Yrs Ago    1.006073        1.036050        0.999716        0.989588        1.011024       

Base 4 Yrs Ago                    1.066920        0.996553        0.984153        1.012265       

Base 3 Yrs Ago                                    0.930827        0.945209        0.994677       

Base 2 Yrs Ago                                                    0.959814        1.028225       

Base 1 Yrs Ago                                                                    1.101513       

------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------

                             AUTOCORRELATION STRUCTURE OF FINAL RESIDUALS

                     Auto-             Partial Auto-       Standard          T-Stat on

Lag               Correlation           Correlation          Error             Partial

1                    0.112415           0.113020           0.104828           1.078141          

2                   -0.129577          -0.144139           0.105409          -1.367421          

3                   -0.083133          -0.053604           0.106000          -0.505695          

4                   -0.009467          -0.012253           0.106600          -0.114947          

5                   -0.062209          -0.083068           0.107211          -0.774803          

6                   -0.202976          -0.199306           0.107833          -1.848284          

7                   -0.164437          -0.150681           0.108465          -1.389210          

8                   -0.262456          -0.331480           0.109109          -3.038063          

9                    0.150080           0.108812           0.109764           0.991329          

------------------------------------------------------------------------------------------

---------------------------------------------------------------------------

                                   REGRESSION RESIDUALS (Final)

              Quarter 1        Quarter 2        Quarter 3        Quarter 4

1985           0.010490         0.011120         0.048952         0.061784        

1986           0.100800        -0.115054         0.007528         0.050555        

1987           0.045491        -0.163102        -0.036955         0.122375        

1988          -0.008987         0.052739        -0.030532        -0.057675        

1989          -0.198471         0.064261         0.003209        -0.045280        

1990          -0.174333         0.067762         0.058170         0.054952        

1991          -0.015936        -0.079946         0.043255         0.052318        

1992          -0.018855        -0.085141        -0.157721        -0.007106        

1993           0.156640        -0.055355         0.041772         0.100066        

1994           0.094063         0.066981        -0.062757        -0.050976        

1995          -0.026997        -0.002147        -0.089850        -0.151398        

1996           0.122366         0.175964         0.203912         0.006367        

1997           0.002043        -0.004437         0.034951        -0.025390        

1998          -0.122505         0.031133        -0.086791        -0.075607        

1999          -0.008390         0.035221         0.022857        -0.034985        

2000           0.033284        -0.193835        -0.008398         0.146905        

2001          -0.034377         0.159295         0.043211        -0.026781        

2002          -0.081159         0.122188        -0.022951        -0.096824        

2003           0.076705        -0.093196        -0.017409        -0.028847        

2004           0.002195         0.122643         0.052050         0.057346        

2005           0.010521        -0.011587        -0.014635        -0.068583        

2006          -0.029446        -0.075098        -0.087036        -0.054188        

2007           0.032922        -0.019765         0.065813         0.081617        

---------------------------------------------------------------------------

                                       CONTRIBUTIONS TO CHANGE

                                   FIRST CLASS Mail INTERNATIONAL

                                    VOLUME OVER LAST FIVE YEARS

Volume 5 Years Ago                                                            508.28452

                                                                               Effect of

                                       Percent Change                          Variable on

Variable                               In Variable         Elasticity          Volume

P_FCI                                      -4.25%             -0.505                2.22%

EX00C_USE                                  29.81%              0.225                6.06%

SERVER_L8                                 592.68%             -0.009               -1.71%

TELREV_2                                  -70.76%              0.240              -25.55%

TREND05Q2                               2.35e+06%             -0.015              -13.68%

DEC11_15                                    0.00%              3.243                0.00%

D_853873                                    0.00%             -0.075                0.00%

Adult Population                                                                    6.38%

Seasonality                                                                         4.24%

Other Factors                                                                       5.63%

Mechanical Net Trend                                                           1.0110238

Base Volume                                                                      398.816

Total Change in Volume                                                            -21.54%

� Registered Mail volume grew in FY 2005 for the first time since 1983.





