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Prepared for the Postal Regulatory Commission
Estimation of Econometric Demand Equations
The econometric demand equations filed with the Postal Regulatory Commission on January 16, 2009 take the following form:
				Vt = a∙x1te1∙x2te2∙…∙xnten∙εt  				(Equation 1)

where Vt is volume at time t, x1 to xn are explanatory variables, e1 to en are elasticities associated with these variables, and εt represents the residual, or unexplained, factor(s) affecting mail volume.
In general, variables which are believed to influence the demand for mail volume are introduced into an econometric equation as a quarterly time series in which the elasticity of mail volume with respect to the particular variable is estimated using a Generalized Least Squares estimation procedure.  The explanatory variables considered here include Postal prices, other input prices (e.g., printing, paper), prices of competing goods (e.g., UPS, FedEx), measures of macroeconomic activity (e.g., retail sales, employment, investment), measures of potential electronic substitutes for the mail (e.g., Internet usage), time trends, seasonal variables, and other variables as needed.
[bookmark: _Toc96485286][bookmark: _Toc132188075]	1.	Price	
The starting point for traditional micro-economic theory is a demand equation that relates quantity demanded to price.  Quantity demanded is inversely related to price.  That is, if the price of a good were increased, the volume consumed of that good would be expected to decline, all other things being equal.
This fundamental relationship of price to quantity is modeled in the Postal Service’s demand equations by including the price of postage in each of the demand equations estimated by the Postal Service for mail categories and services which have a price (i.e., excluding Postal Penalty mail and Free for the Blind and Handicapped Mail).
The Postal prices entered into these demand equations are calculated as weighted averages of the various rates within each particular category of mail.  For example, the price of First-Class single-piece letters is a weighted average of the single-piece letters rate (44 cents), the additional ounce rate (17 cents), and the nonstandard surcharge (20 cents).  Product-by-product billing determinants provide the components of the market baskets which are used as weights in developing these price measures.
Looking at the historical relationship between mail volumes and Postal prices suggests that mailers may not react immediately to changes in Postal rates.  For some types of mail it may take up to a year for the full effect of changes in Postal rates to influence mail volumes.  To account for the possibility of a lagged reaction to changes in Postal prices on the demand for certain types of mail, the Postal price may be entered into the demand equations lagged by up to four quarters.
The price of postage is not the only price paid by most mailers to send a good or service through the mail.  For those cases where the non-Postal price of mail is significant and for which a reliable time series of non-Postal prices is available, these prices are also included explicitly in the demand equations used to explain mail volume.  For example, the price of paper is included as an explanatory variable in some of the demand equations for Periodicals Mail, since paper is an important input in the production of newspapers and magazines.
Prices of competing goods are also included in many of the Postal Service’s demand equations.  For example, the average price of UPS and FedEx Ground service is a variable in the Priority Mail and Parcel Select equations, while Federal Express average price is used in the Express Mail forecast.
Finally, several demand equations include cross-price measures with other Postal products, such as First-Class single-piece and workshared letters and Bound Printed Matter and Media Mail.  In some cases, cross-price variables enter the equation in the same way as the own-price variables, i.e., as a measure of the average price of the product.  In other cases, however, cross-price variables may be measured in relative terms.
For example, the First-Class single-piece and workshared letters equations each include the average worksharing discount, which measures the average difference between the prices of single-piece and workshared mail (holding all other characteristics of the mail constant).  Similarly, the First-Class workshared letters and Standard Regular demand equations include the average difference between the price of a First-Class workshared letter and a similarly prepared letter sent as Standard Regular mail.
Another non-price measure of price substitution is used in the case of First-Class workshared cards and Standard Regular mail, where the variable used in the Postal Service’s demand equations is a measure of the percentage of Standard Regular letter mail for which First-Class workshared cards rates are less expensive.  Cases like these are used when a simple price comparison does not adequately reflect the decisions which mailers face in choosing from among alternate mail categories.
All prices are expressed in real 2000 dollars.  The consumer price index (CPI-U) is used to deflate the prices.
In general, when the Postal Service refers to price elasticities, the reference is to long-run price elasticities.  The long-run price elasticity of mail category i with respect to the price of mail category j is equal to the sum of the coefficients on the current and lagged price of mail category j.  The long-run price elasticity therefore reflects the cumulative impact of price on mail volume after allowing time for all of the lag effects to be felt.
[bookmark: _Toc96485287][bookmark: _Toc132188076]2.	Macroeconomic Variables	
In addition to price, another important economic factor affecting consumption at a theoretical level is income.  As incomes rise, consumers are able to consume more.  This is generally true of Postal Services.  That is, mail volumes tend to rise during periods of strong economic growth and stagnate or decline during recessions.  To model this relationship, the demand equations used by the Postal Service typically include one or more macroeconomic variables which relate mail volumes to general economic conditions.
Four key macroeconomic variables are used in the Postal Service’s econometric demand equations: retail sales, mail-order retail sales, total employment, and investment.  These data are compiled by the United States government and are obtained by the Postal Service from Global Insight Inc., a respected and independent economic forecasting firm.  At various times, consumption expenditures, gross domestic product (GDP), and the difference between actual and potential GDP (the output gap) have also been experimented with as candidate explanatory variables.
The specific variable choices are made on an equation-by-equation basis.  The decision process in choosing macroeconomic variables includes an effort to develop equations which are both theoretically correct as well as empirically robust.
[bookmark: _Toc96485288][bookmark: _Toc132188077]				(a)	Retail Sales	
Total retail sales are included as an explanatory variable in the demand equations associated with First-Class workshared cards, Priority Mail, and the four subclasses of Standard Mail (Regular, Enhanced Carrier Route (ECR), Nonprofit, and Nonprofit ECR).
In the case of Standard Mail (and, to some extent, First-Class workshared cards), retail sales were chosen 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.  This presumption has been borne out historically by empirical results.
The volume of Priority Mail consists largely of the delivery of products bought by either the sender or the recipient of the mail.  Hence, much of this volume is derived from retail sales.
[bookmark: _Toc96485289][bookmark: _Toc132188078]				(b)	Mail-Order Retail Sales	
As with Priority Mail, Package Services 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 also derives almost directly from retail sales.  More specifically, package delivery services 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”) are included directly in the demand equations for Bound Printed Matter and Media and Library Rate Mail to reflect this direct relationship between mail-order retail sales and these mail volumes.
Total retail sales, as opposed to mail-order retail sales, are used in the Priority Mail equation, mostly for empirical reasons.
[bookmark: _Toc96485290][bookmark: _Toc132188079]				(c)	Employment	
Total private employment is included in several of the Postal Service’s econometric demand equations, including First-Class single-piece and workshared letters, Express Mail, Periodicals mail, Money Orders, and Post Office Boxes.  Employment is an excellent measure of the overall level of business activity in the economy.  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 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).
Ultimately, the choice of which macroeconomic variables to use in a demand equation is an empirical decision.  In those cases where employment is used as an economic variable in the Postal demand equations, its inclusion clearly improves the econometric fit for these equations.
[bookmark: _Toc96485291][bookmark: _Toc132188080]		 		(d)	Total Real Investment	
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 included as an explanatory variable in the demand equations for Standard Regular and Standard Enhanced Carrier Route (ECR) mail used in this case.
		 		(e)	Exports	
The indicator of aggregate income used in both international demand equations is the real value of exports.  As the primary indicator of international trade, the exports variable characterizes the type of economic activity that generates outgoing international mail of all classes.  Exports will generate business communications that are sent by First Class, International Express Mail, and Global Express Guaranteed.  Exports will also generate the contents of Priority Mail International.  The bulk categories, International Priority AirMail and International Surface AirLift, to the extent they contain mass-mailing business communications and advertising material, also can be expected to be influenced by exports.
[bookmark: _Toc96485292][bookmark: _Toc132188081]3.	The Internet and Electronic Diversion	
[bookmark: _Toc96485293][bookmark: _Toc132188082]Overview	
Perhaps the most important factor affecting the Postal Service’s mail volume forecasts in recent years is the threat, both realized and potential, of electronic diversion of mail.  E-mail has emerged as a potent substitute for personal letters and business correspondence.  Bills can be paid online, and consumers are even beginning to receive bills and statements through the Internet rather than through the mail.  Virtually all magazines and newspapers now have an on-line edition as a complement to their print editions.  Expenditures on Internet advertising have nearly doubled over the past three years, while online shopping has experienced even greater growth.  Understanding the emergence of the Internet and its role vis-à-vis the mail is critical in understanding mail volume, both today and in the future.
[bookmark: _Toc96485294][bookmark: _Toc132188083]			Relationship of Mail Volume to the Internet	
There are two general dimensions to the Internet which are important to understand in assessing the extent to which the Internet, and other electronic alternatives, may serve as possible substitutes for mail volume: the breadth of Internet usage and the depth of Internet usage.
[bookmark: _Toc132188084]Breadth of Internet Use	
The breadth of Internet usage refers generally to the number of people online.  As more people use the Internet, there are simply more people for whom the Internet is available as a substitute for the mail.
Increases in the breadth of Internet use can explain a large share of historical electronic diversion.  Moving forward, however, further increases in the breadth of Internet use are likely to be considerably less significant in explaining future diversion.
[bookmark: _Toc132188085]Depth of Internet Use	
The depth of Internet usage refers to the number of things which an individual does on the Internet.  As the depth of Internet usage 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 breadth and depth of Internet usage have both been important in understanding the impact of the Internet on mail volumes historically.  However, moving forward, the depth of Internet usage is a much more important consideration.  The reason for this is that the breadth of Internet usage has a natural ceiling.  Eventually, everybody who would ever obtain Internet access will actually have Internet access.  At that point, the only source of increasing electronic diversion of the mail will be an increasing depth of Internet usage.  Hence, in measuring the impact of the Internet and other electronic alternatives on mail volumes, it is important to measure the impact not only of the breadth of Internet usage in the United States, but the depth of Internet (and other electronic) usage as well.
[bookmark: _Toc132188086]	Internet Variables Considered Here	
Two basic Internet variables are used to model the impact of the Internet and other electronic alternatives on the demand for mail: consumption expenditures on Internet Service Providers and the number of Broadband subscribers.
[bookmark: _Toc96485296][bookmark: _Toc132188087](i)	Consumption Expenditures on Internet Service Providers	
One of the first measures of Internet activity to be made available on a regular basis was consumption expenditures on Internet Service Providers (ISPs).  These 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 consumption expenditures series on Internet Service Providers has many desirable properties which make it well suited for use in an econometric equation.  Foremost among these properties is the fact that a consistent measure of this variable exists by month from January, 1988 to the present.  Since Internet usage was minimal in 1988, this gives us a nearly complete history of Internet expenditures.
As reported by Global Insight, consumption expenditures on Internet Service Providers grew from $12 million (annualized) in January, 1988 to $22 billion by the end of 2008.  This variable was first introduced into Postal Service demand equations in R2001-1, as an explanatory variable in several of the Postal Service’s demand equations, including First-Class single-piece letters and First-Class cards.
In addition to ISP consumption, Global Insight reports a price index associated with these expenditures.  This price index fell dramatically in the early days of the Internet, from a level of 157.1 in January, 1988 to a low value of 89.4 in January, 1995, a decline of 43 percent, as Internet usage became much more affordable over this time period.  After rising somewhat through the late 1990s, the price index for ISP consumption has fallen steadily over the last two-plus years, from 101.1 in June, 2006, to an average value of 76.7 for calendar year, 2008.
Dividing total ISP consumption expenditures by the ISP price index 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, the growth rate in this variable will be a measure of the growth rate in the number of internet users.  As such, it will primarily capture the breadth, but not the depth, of internet use
[bookmark: _Toc96485298][bookmark: _Toc132188088]					(ii)		Number of Broadband Subscribers	
In addition to ISP consumption, several other measures of Internet activity exist in a usable form.  Several of these variables have been investigated at various times as possible explanatory variables in mail-volume demand equations.
The one such variable that is used in the Postal Service’s econometric demand equation work is the number of broadband subscribers.  For certain types of Internet activities, one factor which may delay their adoption is a technological limitation.  That is, certain things may not have been possible to do via the Internet in 1995 or may have been too time-consuming to do with regular Internet connections.  Over time, as Internet connection speeds increase, the Internet becomes a more feasible substitute for more things.
The number of broadband subscribers is reported quarterly by Leichtman Research Group (LRG).   Data from LRG exist quarterly back to 2001, with annual year-end data available for 1998, 1999, and 2000.  A consistent quarterly time series was constructed from these data which assumed that the number of broadband subscribers was equal to zero prior to 1997, growing fairly smoothly from 1997 through 2000 based upon the year-end data provided by LRG for 1998, 1999, and 2000.  From 2001 onward, the LRG data are used directly.
It is not necessarily the case that the use of broadband Internet access leads directly to a proportional decrease in mail volume.  Rather, the historical pattern of the adoption of broadband Internet access has mirrored electronic substitution out of certain types of mail.  In some cases, mail loss may be a direct result of the use of broadband.  For example, higher-speed connections, which allow for faster downloads of graphical images, may make online magazines a more attractive alternative to Periodicals mail.  In other cases, however, it may simply be the case that the adoption of these technologies is occurring along a similar time path.  This similarity may be more than coincidental, of course, and may be the result of common technological advancements.  Recent increases in electronic bill presentment may have aspects of both of these factors.  That is, while higher-speed connections may make it more feasible to receive bills and statements online, it is also the case that the technology which allows for such things has also developed more or less over this same time period.  This distinction is important to understand when developing forecasts of these variables for use in making volume forecasts.  While, to a certain extent, the question is, “How many households do we expect to have broadband Internet access in 2010?” the more relevant question to us is, “How much mail is expected to be diverted due to electronic substitution by 2010?”  As explained above, the Broadband subscriber data are used to adjust the ISP consumption data from the BEA in recent years to produce a more reasonable estimate of total Internet usage.
					(iii)		Number of Global Servers	
Among the various measures of the effects of the Internet, most reflect the level of consumption of Internet services in one way or another.  An alternative to consumption is a measure of the extent or reach of the Internet.  The potential for Internet-based economic activity grows as the Internet grows. One such variable that measures the extent of the Internet commonly used in the Postal Service’s international mail demand equations is Global Servers.
Servers serve as the backbone of the Internet.  They hold web content and serve as connection points that make up the World Wide Web.  The Global Servers variable is count of the total number of operating web servers around the world and is reported monthly by SecuritySpace.com, a service provided by E-Soft, Inc.  Data from SecuritySpace.com exist from 1991 to the present.  A consistent quarterly time series was constructed from these data. 
Growth in the number of servers does not directly relate to a decrease or increase in mail volume in that it is not a substitute for mail.  More accurately, it reflects the increased opportunity for electronic economic activity.  While web servers can provide the possibility for electronic payments and bill presentment which can substitute for letter mail, they also can provide the opportunity for electronic commerce which has a positive effect on package mail. 
The Global Servers variable is of particular use for modeling international mail products because its growth mirrors the reach of postal mail.  As mentioned previously, its effects are neither uniformly negative or positive nor linear.  As the reach of the Internet increased over time the technology to take advantage of its potential has also advanced.
[bookmark: _Toc96485302][bookmark: _Toc132188091]4.	Time Trends	
It is always desirable to be able to explain the behavior of a variable that is being estimated econometrically as a function of other observable variables.  Occasionally, however, the behavior of a variable is due to factors that do not easily lend themselves to capture within a time series variable suitable for inclusion in an econometric experiment.  It is not uncommon for such phenomena to be modeled in part through the use of trend variables.
Given that trend variables are needed within particular demand equations, an equally important question becomes what forms these trend variables ought to take.

A trend is a trend is a trend
But the question is, will it end?
Will it alter its course
Through some unforeseen force,
And come to a premature end?
								Sir Alec Cairncross

It is not sufficient to merely plug linear time trends into all of one’s econometric equations and project these trends to continue unabated throughout the forecast period.  Rather, it is important to evaluate every demand equation individually and determine the appropriate trend specification for each equation, if any.
The Periodicals equations, the Standard Regular and ECR equations, and most of the Special Service equations include linear time trends to account for long-run trends in the volumes of these types of mail, for which economic sources do not readily lend themselves to inclusion in an econometric time series equation.  Such long-run changes in mail volume are therefore most readily modeled by a simple trend variable.
The Priority and Express Mail equations, on the other hand, include several time trends, covering different subsets of their respective sample periods.  These are interpreted as reflecting changes in the fundamentals of the underlying markets in which these mail categories compete. 
In addition, a few mail categories and special services, including Insured Mail, Money Orders, and Delivery and Signature Confirmation include alternate trend specifications.  In the cases of Insured Mail and Delivery Confirmation, this includes some non-linear trend terms, while, in the cases of Money Orders and Insured Mail, it also includes time trends over shorter time periods; in these cases, the last two to four years; to reflect recent changes in the markets for these mail categories.
[bookmark: _Toc96485303][bookmark: _Toc132188092]5.	Other Variables	
Other variables are included in demand equations as events warrant.  Most of these variables take the form of simple dummy variables.  In some cases, more elaborate non-linear Internet analysis is undertaken to more accurately model the impact of some factors on some types of mail.
For example, certain equations include dummy variables for some rate or classification changes that are inadequately modeled by the price indices used here.  One example is the MC95-1 classification reform case, which is modeled by a dummy variable in several of the First-Class and Standard equations because certain rule changes are not adequately modeled by simple fixed-weight price indices.
A second example of this type of variable is a dummy variable for the general UPS strike which occurred in August, 1997.  This strike dummy is included in the demand equations for Priority Mail, Express Mail, Parcel Post, Insured Mail, and COD.
A final example is a dummy variable for the quarter immediately following September 11, 2001, and the subsequent Anthrax attacks on the mail.  These events served to temporarily lower mail volume in several mail categories, including Express Mail, Standard Regular, Destination entry Parcel Post, Bound Printed Matter, and several special services.
[bookmark: _Toc96485304][bookmark: _Toc132188093]6.	Seasonality 	
		Postal Calendar
The volume data used in modeling the demand for mail are quarterly.  Before 2004, the Postal Service reported data using a 52-week Postal calendar composed of thirteen 28-day accounting periods.  Because the 52-week Postal year was only 364 days long, the beginning of the Postal year, as well as the beginning of each Postal quarter, shifted over time relative to the traditional Gregorian calendar.  Specifically, the Postal calendar lost five days every four years relative to the Gregorian calendar.  This created some unique difficulties in modeling the seasonality of mail volumes.
For example, prior to 1983, Christmas Day fell in the first quarter of the Postal year (which began in the previous Fall).  After 1983, however, Christmas Day fell within the second Postal quarter.  Between Postal Fiscal Year 1983 (PFY 1983) and PFY 1999 (the last year for which Postal quarterly data are used here), the second Postal quarter gained the 20 days immediately preceding Christmas (December 5 through December 24) which are among the Postal Service’s heaviest days in terms of mail volume.  Not surprisingly, therefore, the relative volumes of mail in Postal Quarter 1 and Postal Quarter 2 changed over this time period for most mail categories, as Christmas-related mailings shifted from the first Postal quarter to the second Postal quarter, solely because of the effect of the Postal Service’s moving calendar.
This shift created a difficulty in modeling the seasonal pattern of mail volume using traditional econometric techniques, such as simple quarterly dummy variables.  If the seasonal pattern of mail volume was due to seasonal variations within the Gregorian calendar (e.g., Christmas), then the perceived seasonal pattern across Postal quarters may not have been constant over time, even if the true seasonal pattern across periods of the Gregorian calendar was constant over time.
		Seasonal Variables, pre-2000
For Postal quarters defined based on the 52-week Postal Fiscal Year, the seasonal variables used in the econometric demand equations are defined to correspond to constant time periods in the Gregorian calendar.  Defining seasons in this way turns the moving Postal calendar into an advantage, because it allows one to isolate more than just four seasons, even with simple quarterly data.
For any given quarter, the value of each seasonal variable is set equal to the proportion of delivery days within the quarter that fell within the season of interest.  An example of the construction of one of these variables may be instructive.  Consider, for example, the values of one of the seasonal variables used here, November 1 - December 10, for the four quarters of 1999.

Postal 1999Q1 spanned the time period from September 12, 1998, through December 4, 1998, and included a total of 69 Postal delivery days (12 weeks at 6 delivery days per week, less three holidays: Columbus Day, Veterans’ Day, and Thanksgiving).  The period from November 1, 1998, through December 4, 1998, fell within the season of November 1 - December 10 as well as 1999PQ1.  This time period encompassed a total of 27 delivery days (34 total days less 2 Holidays and 5 Sundays).  Hence, the seasonal variable November 1 - December 10 has a value equal to (27/69) in 1999PQ1.  

Postal 1999Q2 spanned the time period from December 5, 1998, through February 26, 1999, and contained 68 delivery days (12 weeks at 6 delivery days per week, minus Christmas, New Year’s Day, Martin Luther King’s Birthday, and Presidents’ Day).  The period from December 5, 1998, through December 10, 1998, fell within the season of November 1 - December 10 as well as 1999PQ2.  This time period encompasses a total of 5 delivery days (6 days less 1 Sunday).  Hence, the seasonal variable November 1 - December 10 has a value equal to (5/68) in 1999PQ2.

None of the days within the seasonal variable November 1 - December 10 fall within either the third or fourth Postal quarters.  Hence, this variable has a value of zero in both 1999PQ3 and 1999PQ4.

A total of 13 seasonal variables of this type are used in estimating Postal demand equations.  These seasons correspond to the following periods of the Gregorian calendar.  The variable names used in the econometric output associated with these variables are shown in parentheses:
September 1 – 15					(SEP1_15)
September 16 – 30					(SEP16_30)
October								(OCT)
November 1 - December 10		(NOV1_DEC10)
December 11 – 17					(DEC11_17)
December 18 –24					(DEC18_24)
December 25 – 31					(DEC25_JAN1)[footnoteRef:1] [1:  January 1st is a Postal holiday.  Hence, the time period from December 25th through December 31st will be identical to the time period from December 25th through January 1st for the purposes of constructing these variables.
] 

January – February					(JAN2_FEB)
March									(MARCH)
April 1 – 15							(APR1_15)
April 16 - May 31					(APR16_MAY)
June									(JUNE)
July – August						(JUL_AUG)

Twelve of the 13 seasonal variables are included in each econometric equation.  The excluded seasonal variable is the variable covering the period from July 1 through August 31, the effect of which is captured implicitly within the constant term.  The coefficients on the 12 included seasonal variables are estimated along with the other econometric parameters.
Adjoining seasons for which the coefficients are similar in sign and magnitude are combined in some cases.[footnoteRef:2]  These constraints across seasons are made on an equation-by-equation basis.  The criterion used for this constraining process is generally to minimize the mean-squared error of the equation (which is equal to the sum of squared residuals divided by degrees of freedom).  For equations estimated over sufficiently short sample periods (starting in 1989 or later), DEC18_24 and DEC25_JAN1 were perfectly correlated (each variable spanned exactly one week of the second Postal quarter), so that these two variables had to be combined in these equations. [2:  Combined seasonals were given names which should be obvious in the econometric output.  For example, when DEC11_17, DEC18_24, and DEC25_JAN1 were combined, the combined variable was called DEC11_31.] 

		Quarterly Dummy Variables
In theory, variables constructed in this way could be used for quarters which are defined in any way, including true Gregorian quarters.  In fact, however, for reasons that are not entirely clear, but may include difficulties with the way in which daily volumes are estimated and combined into quarterly data by the Postal Service, these variables do not, in general, do as well in explaining the seasonal pattern of mail volume by Gregorian quarter since 2000.
To supplement these variables, therefore, simple quarterly dummy variables for the four Gregorian quarters are also included in the Postal Service’s demand equations.  These variables are equal to zero for all Postal quarters and for three of the four Gregorian quarters, and equal to one for Gregorian quarters during the quarter of interest.
		Constraints on Simple Quarterly Dummies
By making the months of July and August the excluded variable, the dummy variables for all four Gregorian quarters are thereby included in the demand equations.  This results in there being an implicit dummy variable included in the Postal Service’s demand equations equal to one concurrent with the change from Postal to Gregorian quarters (between 1999 and 2000) reflected in the sum of the four Gregorian quarterly dummies.  Implicitly including such a dummy variable may be problematic, however.  To eliminate this potential difficulty, therefore, the sum of the coefficients on the four Gregorian dummy variables is constrained to be equal to zero.
For programming simplicity, this restriction is actually implemented econometrically by freely estimating three variables:
GQTR1_4 = (Quarter 1 Dummy since 2000) – (Quarter 4 Dummy since 2000)
GQTR2_4 = (Quarter 2 Dummy since 2000) – (Quarter 4 Dummy since 2000)
GQTR3_4 = (Quarter 3 Dummy since 2000) – (Quarter 4 Dummy since 2000)
The coefficients on these three variables are then equal to the coefficients on the Quarter 1, 2, and 3 dummies, respectively, while the coefficient on the Quarter 4 dummy is equal to the negative of the sum of these three coefficients.
Changes to Seasonal Pattern in 2004
While Postal volume data are available by Gregorian quarter going back to 2000, official RPW volume data by Gregorian quarter are only available starting in 2004.  The data for 2000 – 2003 were reconstructed after the fact.  For some mail categories, there are noticeable differences in the observed seasonal pattern of the 2000 – 2003 Gregorian data and the Gregorian data since 2004.  Because of this, a second set of Gregorian seasonal dummies was constructed that exactly paralleled the variables described above but which were equal to zero through 2003Q4.  The issue mentioned above about the potential for introducing an implicit dummy variable would hold true for this second set of dummy variables as well.  Hence, a similar restriction that the coefficients on the four quarterly dummies should sum to zero was imposed here, so that a second set of three seasonal variables that parallel GQTR1_4, GQTR2_4, and GQTR3_4 were constructed:
GQTR04_1_4 = (Quarter 1 Dummy since 2004) – (Quarter 4 Dummy since 2004)
GQTR04_2_4 = (Quarter 2 Dummy since 2004) – (Quarter 4 Dummy since 2004)
GQTR04_3_4 = (Quarter 3 Dummy since 2004) – (Quarter 4 Dummy since 2004)
Both sets of quarterly dummy variables – those since 2000 as well as those since 2004 – were investigated in all of the Postal Service’s demand equations.  In those cases where the coefficients on the GQTR04* variables were meaningful (not necessarily significant in a strict statistical sense), these variables were included in the final demand specification.
Seasonal Index
The estimated effects of the (up to 21) seasonal variables are combined into a seasonal index by multiplying each of the seasonal coefficients by the relevant seasonal variable and summing across all of the seasonal variables.
This seasonal index can be arrayed by Postal quarter to observe the quarterly seasonal pattern and to understand how this seasonal pattern changed over time prior to 2000 as a result of the moving Postal calendar.  Since 2000 or 2004, depending on the simple dummy variables used, this seasonal index is generally constant for a given quarter each year, although changes in the number of Sundays within a given quarter and the existence of Leap Years lead to some modest year-to-year changes.
The seasonal coefficients and seasonal index for First-Class single-piece letters are shown on the next page as an example.  There are three examples here where variables tied to the Gregorian calendar are combined to reduce the number of explanatory variables in this case: SEP1_15 and SEP16_30 are combined to form SEPT, i.e., the month of September; OCT and NOV1_DEC10 are combined to form OCT_DEC10, which spans the time period from October 1st through December 10th; and, DEC18_24 and DEC25_JAN1 are combined to form DEC18_31, which spans the last two weeks of December.  In addition, the coefficient on the variable JUNE is constrained to be equal to zero (one could also think of this as combining JUNE with JUL_AUG into a single variable spanning the months of June, July, and August, which then becomes the excluded seasonal variable).

                                        Seasonal Variables                      
                                                                                
                          Coefficients    Std. Error       T-Ratio              
                                                                                
SEPT                        -0.268652       0.070789      -3.795085             
OCT_DEC10                    0.131541       0.008403      15.654019             
DEC11_17                     0.369650       0.136474       2.708584             
DEC18_31                    -0.100827       0.142005      -0.710028             
JAN2_FEB                     0.153681       0.028406       5.410218             
MARCH                       -0.159330       0.066779      -2.385928             
APR1_15                      0.702003       0.306479       2.290540             
APR16_MAY                   -0.186666       0.099809      -1.870238             
GQTR1_4                      0.008425       0.017636       0.477703             
GQTR2_4                     -0.018109       0.018510      -0.978327             
GQTR3_4                     -0.032953       0.017420      -1.891660             
GQTR04_1_4                   0.029542       0.010243       2.884122             
GQTR04_2_4                   0.007168       0.009679       0.740578             
GQTR04_3_4                  -0.025851       0.009763      -2.647886             

                                        SEASONAL INDEX                                         
                                                                                               
                            Quarter 1      Quarter 2      Quarter 3      Quarter 4             
                                                                                               
           1983              0.132041       0.061317       0.003945      -0.071450             
           1984              0.135408       0.066781      -0.013060      -0.065734             
           1985              0.132976       0.067641      -0.003172      -0.062876             
           1986              0.130544       0.068501      -0.005416      -0.062876             
           1987              0.128112       0.069362      -0.005031      -0.060018             
           1988              0.125679       0.070222      -0.009520      -0.054302             
           1989              0.113996       0.074258      -0.011764      -0.051444             
           1990              0.108196       0.078862      -0.026524      -0.048586             
           1991              0.104746       0.086641      -0.016637      -0.045728             
           1992              0.095495       0.099023      -0.015867      -0.044856             
           1993              0.076993       0.105375      -0.017859      -0.042449             
           1994              0.067743       0.113154      -0.017480      -0.041568             
           1995              0.061943       0.113930      -0.017100      -0.040686             
           1996              0.056143       0.123136      -0.016720      -0.038923             
           1997              0.050343       0.127088      -0.016341      -0.040930             
           1998              0.044543       0.126762      -0.007266      -0.038042             
           1999              0.038743       0.129939       0.001109      -0.037160             
           2000              0.124934       0.022888      -0.006554      -0.044587             
           2001              0.124731       0.022888      -0.018095      -0.042200             
           2002              0.124934       0.025595      -0.008978      -0.041098             
           2003              0.124934       0.025595      -0.008978      -0.044587             
           2004              0.154476       0.030056      -0.032405      -0.055446             
           2005              0.154476       0.028533      -0.032405      -0.055446             
           2006              0.154476       0.028533      -0.032405      -0.055446             
           2007              0.154272       0.030056      -0.043946      -0.053059             
           2008              0.154476       0.034230      -0.034829      -0.055446             

[bookmark: _Toc132188094]
Interpretation of Results from Econometric Demand Equations 	
The basic format of the demand equations estimated here is Equation (1):
				Vt = a∙x1te1∙x2te2∙…∙xnten∙εt  				(Equation 1)
where Vt is volume at time t, x1 to xn are explanatory variables, e1 to en are elasticities associated with these variables, and εt represents the residual, or unexplained, factor(s) affecting mail volume.
The functional form of Equation (1) is used by the Postal Service because it has been found to model mail volume quite well historically, and because it possesses two desirable properties.  First, by taking logarithmic transformations of both sides of Equation 1, the natural logarithm of Vt can be expressed as a linear function of the natural logarithms of the Xi variables as follows:
ln(Vt) = ln(a) + e1•ln(x1t) + e2•ln(x2t) + e3•ln(x3t) +...+ en•ln(xnt) + ln(εt)   	(Equation 1L)
Equation 1L satisfies traditional least squares assumptions and is amenable to solution by Ordinary Least Squares.  Second, the ei parameters in Equation 1L are exactly equal to the elasticities with respect to the various explanatory variables.  Hence, the estimated elasticities do not vary over time, nor do they vary with changes to either the volume or any of the explanatory variables.  Because of these properties, this demand function is sometimes referred to as a constant-elasticity demand specification.
In general, then, the coefficients which come out of these demand equations can be interpreted directly as elasticities.  There are, however, two points which need to be raised with respect to this.
[bookmark: _Toc132188095]1.	Box-Cox Transformations 	
As noted above, the econometric demand equations presented here are actually estimated by taking the natural logarithm of the dependent and independent variables and fitting equation (1L).  This creates difficulty, however, with respect to variables which have non-positive values over some of the relevant sample period.  This is the case for the Internet variables used in many of these equations.
In these cases, the Internet variables are transformed via a Box-Cox like transformation, so that these variables enter the various demand equations in the following way:
	                 Ln(Volume) = a + ... + bI ·[Internet Variable]γ + ...            (Equation 3)
A value of γ equal to one would be equivalent to entering the Internet variable directly into the demand equation, and would mean that a given unit increase in the level of the Internet variable of interest would lead to the same percentage decrease in mail volume.  A value of γ approximately equal to zero would be equivalent to entering the natural logarithm of the Internet variable in the demand equation, and would mean that a given percentage increase in the level of the Internet variable of interest would lead to the same percentage decrease in mail volume.  Values for γ are estimated using nonlinear least squares.  A transformed Internet variable, equal to [Internet Variable]γ is then introduced as an independent variable in Equation (1L) instead of the un-transformed Internet variable.
As an example, the value of γ associated with the ISP consumption variable in the the First-Class single-piece letters equation was estimated to be equal to 0.140 (with a t-statistic of 3.507).  A value of γ equal to 0.140 means that an increase in ISP Consumption from 17.8 to 28.7, the approximate change from 2005 to 2008, would have approximately the same effect as the change in ISP consumption from 2001 (11.4) to 2005 (17.8), assuming the coefficient on this variable were held constant over this time period.
[bookmark: _Toc99776473][bookmark: _Toc132188096]2.	Understanding Price versus Discount Elasticities	
In most cases, the impact of prices on mail volumes is measured by including real Postal prices as an explanatory variable in a log-log regression equation (a’la Equation (1L)), the coefficients of which can be interpreted directly as price elasticities.  In some cases, however, Postal demand equations do not include prices but instead include discounts: that is, the difference between the Postal prices associated with two alternate means of sending a piece of mail.  Examples of this include First-Class single-piece and workshared letters, First-Class single-piece and workshared cards, and First-Class workshared letters and Standard Regular mail.
In cases such as these (as in all cases, actually), the resulting econometric own-price elasticities measure the effect of a change in these prices holding everything else constant.  Mathematically, what this means is the effect of a change in these prices, holding all other variables in the equation constant.  This means, then, that the First-Class single-piece letters’ own-price elasticity that comes out of the Postal Service’s econometric demand equation measures the impact on First-Class single-piece letters volume of a change in the single-piece letters price, holding the worksharing discount constant.  This is not, however, the same as the impact of a change in the single-piece letters price holding the workshared letters price constant, since changing the single-piece letters price while holding the workshared letters price constant would, of course, change the worksharing discount.  Rather, the impact of a change in the single-piece mail price, holding the workshared price constant, is the sum of the effects of the own-price and discount elasticities of First-Class single-piece mail.  Similarly, a change in the workshared mail price, holding the single-piece price constant, is the sum of the effects of its own-price and discount elasticities with respect to First-Class workshared mail.

First-Class Mail
First-Class Mail is a heterogeneous class of mail.  First-Class Mail includes a wide variety of mail sent by a wide variety of mailers for a wide variety of purposes.  This mail can be divided into various substreams of mail based on several possible criteria, including the content of the mail-piece (e.g., bills, statements, advertising, and personal correspondence), the sender of the mail-piece (e.g., households versus businesses versus government), or the recipient of the mail-piece (e.g., households versus business versus government).
First-Class Mail can be broadly divided into two categories of mail: Individual Correspondence, consisting of household-generated mail and nonhousehold-generated mail sent a few pieces at a time; and Bulk Transactions, consisting of nonhousehold-generated mail sent in bulk.  Relating these two categories of First-Class Mail to rate categories, Individual Correspondence mail may be thought of as being approximately equivalent to First-Class single-piece Mail, while Bulk Transactions mail could be viewed as comparable to First-Class workshared Mail.  Of course, these equivalences are only approximate.
For econometric estimation purposes, First-Class Mail is divided into two categories on the basis of the shape of the mail:  First-Class letters, flats, and parcels (referred to here simply as First-Class letters); and First-Class cards.  Each of these two categories is further divided between single-piece and workshared mail.  This yields a total of four econometric demand equations for First-Class Mail.

First-Class Single-Piece Letters Volume
First-Class single-piece letters volume was found to be affected primarily by the following variables:
		•	Employment
		•	The Internet
		•	Price of First-Class Letters
The effect of these variables on First-Class single-piece letters volume over the past five years is shown in the table below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                     Single-Piece First-Class Letters                       
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                        46,557.786            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -2.12%     -0.218              0.47%           
Worksharing Discount                            -6.17%     -0.057              0.36%           
                                                                                               
Employment                                       0.29%      0.636              2.26%           
Internet                                                                     -25.92%

2008Q4 Dummy                                                                  -3.40%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1996Q4                                                       -0.52%           
                                                                                               
Seasonality                                                                    1.06%           
                                                                                               
Other Factors                                                                  0.22%           
                                                                                               
Base Volume                                                               36,715.611            
Total Change in Volume                                                       -21.14%           


First-Class Workshared Letters Volume
First-Class workshared letters volume was found to be affected by the following variables:
		•	Employment
		•	The Internet
		•	Prices of First-Class Letters and Standard Regular Mail
The effect of these variables on First-Class workshared letters volume over the past five years is shown on below.

                                        CONTRIBUTIONS TO CHANGE IN                             
                                      Workshared First-Class Letters                         
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                        47,287.971            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -2.48%     -0.250              0.63%           
Worksharing Discount                                        0.096             -0.03%
Standard Regular Price                                     -0.079             -0.66%
                                                                                               
Employment                                       0.28%      0.731              0.21%           
Internet                                                                      -9.15%

Trends (thru Instrumental variable)                                            6.36%
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1996Q4                                                        1.11%           
                                                                                               
Seasonality                                                                    0.58%           
                                                                                               
Other Factors                                                                 -0.42%           
                                                                                               
Base Volume                                                               49,162.965            
Total Change in Volume                                                         3.97%           


First-Class Single-Piece Cards Volume
The First-Class single-piece cards equation does not include any macroeconomic variables because, historically, First-Class single-piece cards volume has been relatively insensitive to changes in economic conditions.  First-Class single-piece cards volume has been negatively affected by the Internet.  This effect is modeled here by including consumption expenditures on Internet Service Providers in the First-Class single-piece cards equation.
First-Class single-piece cards volume is modeled to be affected by the prices of both single-piece and workshared First-Class cards.  The latter of these is modeled by including the average worksharing cards discount in both of the First-Class cards equations.  The discount elasticity associated with First-Class single-piece cards is stochastically constrained from the First-Class workshared cards equation.
The effect of these variables on First-Class single-piece cards volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                      Single-Piece First-Class Cards                         
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                         2,551.592            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -2.26%     -0.117              0.27%           
Worksharing Discount                             7.16%     -0.078             -0.54%           

Internet                                                                     -28.96%
                                                                                               
Dummy Variable since 2006Q1                                                   -4.59%           

Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1996Q4                                                       -0.15%           
                                                                                               
Seasonality                                                                    0.35%           
                                                                                               
Other Factors                                                                  0.69%           
                                                                                               
Base Volume                                                                1,845.913            
Total Change in Volume                                                       -27.66%          


First-Class Workshared Cards Volume
First-Class workshared cards volume was found to be affected by the following variables:
		•	Retail Sales
		•	Prices of First-Class Cards and Standard Regular Mail
The effect of these variables on First-Class workshared cards volume over the past five years is shown on the next page.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                       Workshared First-Class Cards                           
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                         2661.507            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -3.41%     -0.835              2.94%           
Worksharing Discount                                        0.068              1.82%
Standard Regular Price                                      0.170             -0.62%

                                                                                               
Retail Sales                                    13.11%      0.905             11.80%           
                                                                                               
Trends (thru Instrumental variable)                                            9.91%
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.34%           
                                                                                               
Other Factors                                                                 -1.95%           
                                                                                               
Base Volume                                                                3,555.997            
Total Change in Volume                                                        33.61%           
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Standard Mail	
[bookmark: _Toc132188130]	1.	Overview of Direct-Mail Advertising	
More than 90 percent of Standard Mail can be characterized as direct-mail advertising.  Hence, understanding the demand for direct-mail advertising is the key to understanding the demand for Standard Mail volume.
The demand for Standard Mail volume is the result of a choice by advertisers regarding how much to spend on direct-mail advertising expenditures.  The decision process made by direct-mail advertisers can be decomposed into three separate, but interrelated, decisions:
(1)	How much to invest in advertising?
(2)	Which advertising media to use?
(3)	Which mail category to use to send mail-based advertising?
These three decisions are integrated into the demand equations associated with Standard Mail volume by including a set of explanatory variables in the demand equations for Standard Mail that addresses each of these three decisions.  Each of these three decisions, and the implications for Standard Mail equations, are considered separately below.
[bookmark: _Toc96483942][bookmark: _Toc96485322][bookmark: _Toc132188131]		2.	Advertising Decisions and Their Impact on Mail Volume	
[bookmark: _Toc96483943][bookmark: _Toc96485323][bookmark: _Toc132188132]a.	How Much to Invest in Advertising	
The amount of advertising expenditures made by a business is a decision made as part of a profit-maximizing optimization problem.  Advertising expenditures are chosen so that the expected profits from the additional sales generated by the last dollar of advertising are equal to the cost of the advertising.  Hence, advertising expenditures can be expected to be a function of expected sales.
While advertising expenditures track consumption, sales, and income over the long run, in the shorter-run, advertising expenditures have a tendency to exhibit a much stronger cyclical pattern than the economy in general.  Advertising represents a form of business investment.  Like advertising, most types of business investment tend to exhibit a very strong cyclical pattern.  Hence, in addition to retail sales, the Standard Mail equations also include gross private domestic investment as a measure of the overall demand for business investment.
In addition to these macroeconomic factors, the overall level of advertising is also affected by certain other regular events.  In particular, in the United States, the election cycle is a key factor which drives advertising demand.  In the case of Standard Mail, the election cycle is particularly important with respect to preferred-rate mail, i.e., Standard Nonprofit and Nonprofit Enhanced Carrier Route (ECR) mail.  Variables which coincide with the timing of Federal elections are included in the Standard Nonprofit and Nonprofit ECR demand equations.
[bookmark: _Toc96483944][bookmark: _Toc96485324][bookmark: _Toc132188133]b.	Which Advertising Media to Use	
The choice of advertising media can be thought of as primarily a pricing decision, so that the demand equation for Standard Mail ought to include the price of direct-mail advertising. 
The price of direct-mail advertising is decomposed into three distinct prices in this case: postage costs, paper and printing costs, and technological costs.  Postage costs are included in the Standard Mail equations through fixed-weight price indices which measure the average postage paid by Standard Mailers.  Non-postage costs associated with direct-mail advertising are modeled through the inclusion of the Bureau of Labor Statistics’ producer price index for direct-mail advertising printing.  This variable is included in the Standard Enhanced Carrier Route (ECR) demand equation. 
Technological costs are modeled through a simple linear time trend in the Standard Regular equation.  This time trend has a positive coefficient, reflecting the positive influence of targeting described above.  The Standard ECR equation also includes a time trend.  In this case, the time trend has a negative coefficient.
[bookmark: _Toc96483951][bookmark: _Toc96485331][bookmark: _Toc132188140]				c.	How to Send Mail-Based Advertising	
Direct-mail advertising can be sent via any of at least six subclasses of mail: First-Class letters, First-Class cards, Standard Regular, Standard ECR, Standard Nonprofit, and Standard Nonprofit ECR.  Because the price differences between commercial and preferred rates are fairly substantial, there is no real price-based substitution between these categories.
The Standard Regular demand equation developed here incorporates explicit measures of possible price-based substitution between Standard Regular mail and First-Class workshared letters and cards.  Price-based substitution between First-Class workshared letters and Standard Regular letters is modeled through the inclusion of a measure of the average price savings of sending a workshared one-ounce letter as Standard Mail as compared to First-Class Mail.
Substitution between Standard Regular and First-Class workshared cards is modeled through a variable which measures the percentage of Standard Regular mail for which First-Class workshared card rates are lower.
In addition, substitution between Standard Regular and ECR mail is modeled through dummy variables for two cases where some Standard ECR letters were priced more expensive than some Standard Regular letters, R97-1 (1999Q2) and R2006-1 (2007Q3).
The specific demand equations developed for Standard Mail volumes in this case are outlined next.
[bookmark: _Toc132188142]3.	Overview of Standard Mail Subclasses	
Standard Mail is divided into four subclasses: Regular, Enhanced Carrier Route, Nonprofit, and Nonprofit ECR, each of which is modeled through a separate demand equation.
	The four demand equations used to forecast Standard Mail volumes are described below.

[bookmark: _Toc96483953][bookmark: _Toc96485333][bookmark: _Toc132188143]Standard Regular Mail	
Standard Regular mail volume was found to be primarily affected by the following variables:
		•	Retail Sales
		•	Investment
		•	Time Trend
		•	Prices of First-Class Letters and Cards
		•	Price of Standard Regular Mail
The effect of these variables on Standard Regular Mail volume over the past five years is shown below.

                                        CONTRIBUTIONS TO CHANGE IN                             
                                              Standard Regular                                       
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                        46,639.790            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -4.37%     -0.311              1.40%           
Cross-Price Measures
  First-Class Workshared Letters                 8.65%      0.096              0.80%           
  First-Class Workshared Cards                  -3.58%     -0.010              0.04%           
                                                                                               
Retail Sales                                    13.11%      0.266              3.33%           
Investment (lag 1 qtr)                           6.25%      0.235              1.44%           

TREND                                                                         14.77%           

Dummy Variables
  Starting in 2006Q1                                                          -4.05%           
  Since Implementation of R2006-1 (2007Q3)                                    -4.36%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.36%           
                                                                                               
Other Factors                                                                 -1.27%           
                                                                                               
Base Volume                                                               55,329.620            
Total Change in Volume                                                        18.63%          

[bookmark: _Toc96483954][bookmark: _Toc96485334][bookmark: _Toc132188147]
Standard Enhanced Carrier Route (ECR)	
Standard ECR mail volume was found to be primarily affected by the following variables:
		Retail Sales
		Investment
		Price of Direct-Mail Advertising
		Time Trend
		Price of Standard ECR Mail
The effect of these variables on Standard ECR Mail volume over the past five years is shown below.

                                        CONTRIBUTIONS TO CHANGE IN                             
                                                Standard ECR                                           
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                        29,324.722            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -3.85%     -0.911              3.64%           
                                                                                               
Retail Sales                                    13.11%      0.893             11.63%           
Investment (lag 2 quarters)                      8.45%      0.077              0.63%           
Price of Advertising Printing (lag 4 qtrs)     -10.06%     -0.811              8.97%           

TREND                                   48411885673.4%     -0.005             -9.16%           

Off-Year Federal Elections, October                                           -1.39%           
Federal Election Years, Spring                                                 0.39%           

Dummy for implementation of R2006-1 (2007Q3)                                 -10.47%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1999Q2                                                       -8.87%           
                                                                                               
Seasonality                                                                    0.20%           
                                                                                               
Other Factors                                                                 -0.30%           
                                                                                               
Base Volume                                                               28,926.698            
Total Change in Volume                                                        -1.36%          
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Standard Nonprofit	
The demand for Standard Nonprofit mail volume will be affected by some of the same factors that drive the demand for Standard Regular and ECR mail volumes, as outlined above.  Because these mailers are not-for-profit, however, the decision whether to send nonprofit mail is not necessarily a business investment decision per se.  Hence, investment is not included in either the Standard Nonprofit or the Nonprofit ECR equations used here.  Also, because of the preferred rates offered by the Postal Service, there is relatively little price-based competition either between the mail and other media or between Standard nonprofit and other mail classes for this type of advertising.
The other principal factor which affects Standard Nonprofit and Nonprofit ECR mail volume differently than Standard Commercial mail is the impact of elections.  Standard Nonprofit and Nonprofit ECR volumes exhibit an obvious biennial pattern consistent with marked increases in mail volume around Federal elections.  This is modeled through the inclusion of several dummy variables tied to particular time periods around elections.
The effect of these variables on Standard Nonprofit mail volume over the past five years is shown below. 
                                        CONTRIBUTIONS TO CHANGE IN                             
                                            Standard Nonprofit                                     
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                        11,549.738            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -6.54%     -0.176              1.20%           
                                                                                               
EMPLOY                                           0.28%      0.619              0.18%           
TREND                                   48411885673.4%     -0.002             -4.25%           

Election Dummies
Spring, Federal Election Years                                                 0.45%           
Off-Year Federal Elections, October                                           -0.91%           
Presidential Federal Elections, September                                      0.70%           
Presidential Federal Elections, October                                        0.00%           

Dummy for Implementation of R2006-1 (2007Q3)                                   1.42%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1997Q1                                                        3.60%           
                                                                                               
Seasonality                                                                    0.08%           
                                                                                               
Other Factors                                                                 -0.26%           
                                                                                               
Base Volume                                                               12,501.379            
Total Change in Volume                                                         8.24%           

[bookmark: _Toc132188155]
Standard Nonprofit ECR	
In general, the demand equation for Standard Nonprofit ECR mail volume mirrors the demand equation for Standard Nonprofit volume.
Like Standard Nonprofit mail, Standard Nonprofit ECR volume was found to be affected by the election cycle, and the price of Standard Nonprofit ECR mail.
The effect of these variables on Standard Nonprofit ECR mail volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                             Std Nonprofit ECR                                      
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                         2,977.984            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        2.79%     -0.525             -1.43%           
                                                                                               
TREND                                   48411885673.4%      0.005              9.49%           

Election Dummies
Federal Election Years, Spring                                                 2.08%           
Off-Year Federal Election, Fall                                               -2.16%           
Off-Year Federal Election, October                                            -7.41%           
Presidential Election Year, September                                          1.94%           
Presidential Election Year, October                                            0.00%           

Dummy for implementation of R2006-1 (2007Q3)                                 -15.19%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1997Q1                                                      -10.34%           
                                                                                               
Seasonality                                                                   -1.97%           
                                                                                               
Other Factors                                                                 -2.89%           
                                                                                               
Base Volume                                                                2,326.458            
Total Change in Volume                                                       -21.88%           
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Package Delivery Services	
[bookmark: _Toc132188169]	Overview of Package Delivery Market	
Package delivery services refer broadly to the delivery of goods other than Periodicals, advertisements, and correspondence.  Examples of this type of mail include mail-order deliveries (such as clothes) and the delivery of books, tapes, or CDs (such as from book or CD clubs), as well as packages sent by households (e.g., Christmas presents).
The demand for package delivery services is a derived demand, emanating from the demand for the products being delivered.  As such, the demand for package delivery services would be expected to be a function of the usual factors affecting demand.  The demand for package delivery services offered by the Postal Service will be affected not only by the price charged by the Postal Service for these services but also by the availability and price of alternate delivery forms, including non-Postal alternatives.


Retail Parcel Post Mail
Retail Parcel Post volume was found to be principally affected by the following variables:
		•	Time Trend
		•	Price of Retail Parcel Post mail
	The effect of these variables on non-destination entry Parcel Post volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                        Market-Dominant Parcel Post                            
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          101.605            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        6.75%     -0.277             -1.79%           
                                                                                               
TREND                                                                         -8.42%           

Dummy Variables
  Starting in 2004Q1                                                           4.96%           
  Starting with Implementation of R2006-1 (2007Q3)                           -11.39%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.20%           
                                                                                               
Other Factors                                                                 -0.88%           
                                                                                               
Base Volume                                                                  89.537
Total Change in Volume                                                       -11.88%           


Other Package Services 
In addition to Parcel Post, there are three additional subclasses in the Package Services class: Bound Printed Matter, Media Mail, and Library Rate Mail.  Each of these subclasses offer reduced rates for mail which satisfies certain content restrictions.
Bound Printed Matter refers to any mail that is bound and printed and weighs up to fifteen pounds.  Generally, Bound Printed Matter falls into one of three categories: catalogs, books (including telephone books in some areas), and direct-mail advertising.  The Media Mail subclass is reserved for books, tapes, and CDs.  The Library Rate subclass is a preferred subclass, generally corresponding to the Media Mail subclass, available to libraries and certain other institutions.  In this analysis, a single demand equation is estimated for the combined volume of Media Mail and Library Rate mail.
	i.	Overview of Bound Printed Matter and Media Mail
(a)	History of Bound Printed Matter and Media Mail Subclasses
Prior to 1976, the Bound Printed Matter subclass was called the Catalog subclass, and was composed entirely of catalogs.  Beginning on or around the fourth quarter of 1976, an informal rule change occurred, whereby certain Post Offices began to allow books, which had previously been sent as Media Mail (then called special rate mail), to be sent as Bound Printed Matter with the inclusion of a single page of advertising.  This rule was gradually adopted by most Post Offices over the next several years.
In most cases, Bound Printed Matter rates were, and still are, less expensive than Media Mail rates.  However, Bound Printed Matter rates are zoned, whereas Media Mail rates are unzoned.  Thus, in order for mailers to shift from the Media Mail to the Bound Printed Matter subclass, mailers had to switch from unzoned rates to zoned rates.  This structural adaptation, along with an apparent lag in realization by mailers of the existence of this rule change, made it difficult for mailers to shift immediately from Media Mail to Bound Printed Matter.  Because of this, the Bound Printed Matter and Media Mail demand equations in this case are estimated over sample periods which do not begin until 1993Q1 and 1988Q1, respectively.
				(b)	Demand for Bound Printed Matter and Media Mail
The demand for package delivery services will be largely driven by the demand for the goods being delivered.  In the cases of Bound Printed Matter and Media Mail, this relationship is modeled through the inclusion of mail-order retail sales as an explanatory variable.
The effect of the Internet on Bound Printed Matter and Media Mail volume has more of a downside than for other package delivery services.  Certainly, commerce over the Internet, through sources such as Amazon or E-Bay, has increased the volume of package delivery services in general and of Bound Printed Matter and Media Mail in particular.  This positive aspect of the Internet is implicit within mail-order retail sales, which includes e-commerce sales, as the measure of economic activity in the Bound Printed Matter and Media Mail demand equations.
The impact of the Internet on Bound Printed Matter and Media Mail has another, negative, side, however.  For many items that would be sent via these categories, such as music and video recordings, the Internet represents an alternate delivery source.  So, for example, one can download music off of the Internet instead of purchasing CDs through the mail.  This negative impact of the Internet on Bound Printed Matter, Media and Library Rate Mail volumes is modeled through the inclusion of the number of Broadband subscribers in the Bound Printed Matter and Media and Library Rate mail demand equations.
Bound Printed Matter and Media Mail receive somewhat preferred rates from the Postal Service based on their content.  Because of this, these subclasses face less price-based competition from other package delivery companies than Priority Mail and Parcel Post.  Because of this, competitor prices are not included in the Bound Printed Matter and Media Mail equations.  Bound Printed Matter and Media Mail do, however, include cross-price variables with respect to each other in their demand equations.
The specific demand equations for Bound Printed Matter and Media Mail are presented in more detail below.

Bound Printed Matter
As described earlier, Bound Printed Matter volume was found to be affected by the following variables:
		•	Mail-Order Retail Sales
		•	Number of Broadband Subscribers
		•	Prices of Media Mail and Bound Printed Matter
The effect of these variables on Bound Printed Matter volume over the past five years is shown below. 
                                        CONTRIBUTIONS TO CHANGE IN                             
                                           Bound Printed Matter                                   
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          544.807            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        0.31%     -0.132             -0.04%           
                                                                                               
Cross-Prices                                                                                   
  Media Mail                                    14.78%      0.144              2.00%           
                                                                                               
STR_MO                                          36.08%      0.912             32.44%           
BROADBAND                                       14.79%     -0.788            -10.30%           

Dummy for 2008 Rate Increase (2008Q3)                                         -9.66%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    2.42%           
                                                                                               
Other Factors                                                                 -7.66%           
                                                                                               
Base Volume                                                                 598.184            
Total Change in Volume                                                         9.80%           

Media and Library Rate Mail
The demand equation associated with Media and Library Rate mail parallels the Bound Printed Matter equation, so that Media and Library Rate mail volume was found to be affected by the following variables:
		•	Mail-Order Retail Sales
		•	Number of Broadband Subscribers
		•	Prices of Bound Printed Matter and Media Mail
	The effect of these variables on Media and Library Rate Mail volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                          Media and Library Rate                                 
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          196.764            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       13.37%     -1.343            -15.52%           
                                                                                               
Cross-Prices                                                                                   
  Bound Printed Matter                           0.87%      0.791              0.68%           
                                                                                               
Mail-Order Retail Sales (lag 2 quarters)        39.87%      0.423             15.26%           
BROADBAND                                       24.96%     -1.386            -26.57%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1998Q1                                                        0.00%           
                 2001Q1                                                        5.54%           
                                                                                               
Seasonality                                                                    0.65%           
                                                                                               
Other Factors                                                                 -0.69%           
                                                                                               
Base Volume                                                                 158.507            
Total Change in Volume                                                       -19.44%           

Periodicals Mail
General Overview
The Periodicals Mail class is available for mail that is sent at regular intervals and contains at least a minimum level of editorial (i.e., non-advertising) content.  This type of mail may include magazines, newspapers, journals, and newsletters.  The Periodicals Mail class is divided into four subclasses, Periodicals Regular and three subclasses which offer preferred rates for certain eligible mailers.  Periodicals Within-County mail is open to Periodicals which are sent within the same county as they are printed.  Periodicals Nonprofit mail is open to Periodicals sent by qualified not-for-profit organizations.  Periodicals Classroom mail is open to Periodicals sent to educational institutions for educational purposes.
Factors Affecting Demand for Periodicals Mail
		1.	Basic Micro-Economic Factors
The demand for Periodicals mail is a derived demand, which is derived from the demand of consumers for magazines and newspapers.  Those factors which influence the demand for newspapers and magazines would therefore be expected to be the principal drivers of the demand for Periodicals mail.
The factors which would be expected to influence the demand for newspapers and magazines are drawn from basic micro-economic theory.  These factors include consumer income, the price of newspapers and magazines, and the demand for goods which may serve as substitutes for newspapers and magazines.
The price of newspapers and magazines is divided into two components for the purposes of modeling demand equations for Periodicals mail.  The first component is the price of postage paid by publishers (and paid implicitly by consumers through subscription rates).  In addition to affecting the price of newspapers and magazines by being incorporated into subscription rates, the price charged by the Postal Service will also affect the demand for Periodicals mail directly by affecting publishers’ decisions over how to deliver their Periodicals.  For example, the delivery requirements of many weekly newspapers can be satisfied by either mail or private delivery.
The second component of the price of newspapers and magazines considered in this analysis is the price of paper, modeled by the Bureau of Labor Statistics’ producer price index for pulp, paper, and allied products.
		2.	Long-Run Trends 
The Periodicals demand equations used here also include long-run time trends to reflect long-run demographic shifts away from reading.  One of the principal initial factors thought to be contributing to this long-run trend was television.  Measures of television viewership were included in the econometric demand equations presented in the R94-1 rate case, for example.  Yet, even as television viewership has reached maturity and leveled off, the negative trends in Periodicals mail volume have continued.  There are several explanations for the persistence of this trend.
First, new substitutes have emerged just as older substitutes have reached maturity.  For example, as television reached market saturation, cable television came into existence, creating new outlets for news and entertainment that competed more closely with Periodicals.  As cable television growth began to slow, the Internet emerged as an alternative to both cable television as well as Periodicals mail.
Second, it appears that substitution away from magazines and newspapers is as much the result of a demographic shift as of substitution with specific media.  That is, people today simply read less than comparable people did a generation or two ago, even when one controls for things such as age and alternate uses of time.
All of these considerations led, then, to the decision to include simple linear time trends in the Periodicals demand equations, rather than try to model the impact of specific types of substitution such as television viewing or cable television expenditures, as was attempted in previous rate cases.
		3.	Internet
One specific form of substitution faced by Periodicals is explicitly modeled here, however.  That is the Internet.  The Internet is somewhat unique in its relationship with magazines and newspapers, as compared with something like cable television.  This is because the Internet can represent a direct substitute for a hardcopy magazine or newspaper.  For example, Chicagotribune.com is a substitute for a hard copy of the Chicago Tribune newspaper.  This is less true, however, of the degree of substitution between, say, the Chicago Tribune and a cable news network, even a cable news network that focuses primarily on Chicago news.  In fact, in some ways, the Internet may be viewed as an alternate delivery network for Periodicals as much as a substitute for Periodicals.
In this case, the impact of the Internet on Periodicals mail volume is measured by including the number of broadband subscribers in the Periodicals mail equations.  The number of broadband subscribers was chosen to model this relationship for two reasons.
First, there may be a direct relationship between consumers’ use of high-speed Internet connections and the substitution from print Periodicals to Internet Periodicals.  Faster Internet connection speeds enable Internet users to do more things more quickly.  In particular, high-speed connections facilitate better Internet graphics.  These improved graphics, in turn, make Internet Periodicals more comparable to their print counterparts.
Second, the timing of the technological advances that have made broadband access more affordable and, hence, more universal, coincides with the timing of the technologies which have led magazines and newspapers to put their content online.  Although the presence of magazines and newspapers on the Internet is ubiquitous by now, the negative impact on print Periodicals and Periodicals mail volumes is likely to continue for some time as consumers continue to shift their Periodicals reading habits from hardcopy to the Internet.  The continuing negative impact of the Internet on Periodicals mail volumes is an important feature of the Periodicals mail volume forecasts developed here.
		4.	Division of Periodical Mail for Demand Estimation Purposes
Periodicals mail is divided into one regular subclass and three preferred subclasses: Within-County, Nonprofit, and Classroom mail.  For estimation purposes, Periodicals Nonprofit and Classroom mail were combined and estimated in a single demand equation.  Hence, three demand equations were modeled, one each for Periodicals Regular Rate, Within-County, and Nonprofit and Classroom mail.  Periodicals Regular Rate mail accounts for more than 70 percent of total Periodicals mail and is considered first below.
Periodical Regular Rate
The factors which affect Periodicals Regular Rate mail volume include the following variables: 
		•	Retail Sales
		•	Number of Broadband Subscribers
		•	Linear Time Trend
		•	Price of Periodicals Regular Mail
	The effect of these variables on Periodicals regular rate volume over the past five years is shown below. 
                                        CONTRIBUTIONS TO CHANGE IN                             
                                            Periodical Regular                                     
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                         6,517.359            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        1.67%     -0.260             -0.43%           
                                                                                               
Retail Sales (lag 2 qtrs)                       16.04%      0.668             10.45%           
TREND                                                                        -12.74%           

BROADBAND                                       26.35%     -0.380             -8.50%           
                                                                                               
Dummy for 2007 Rule Change                                                    -1.99%           

Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.49%           
                                                                                               
Other Factors                                                                  0.02%           
                                                                                               
Base Volume                                                                5,980.452            
Total Change in Volume                                                        -8.24%           

Preferred Periodicals Subclasses
Overview
The Postal Service offers preferred rates for certain types of Periodicals mailers.  Preferred Periodicals mail is divided into three subclasses on the basis of either the mailer or the mail content: Within-County mail, which is mail sent within a particular county and is comprised primarily of small local publications (mostly newspapers); Nonprofit mail, which is mail sent by not-for-profit organizations; and Classroom mail, which is mail for students sent to classrooms and educational institutions.  These latter two subclasses are combined in my analysis.
The basic theory of demand for the preferred categories of Periodicals mail is expected to be similar to the theory outlined at the introduction to this section.
The price of paper was investigated in these demand equations, consistent with the theory outlined above.  The price of paper was not found to affect the volume of Periodicals Within-County mail, however.  This could have occurred for a variety of reasons, including the possibility that Within-County mailers are less sensitive to these prices or that there are fewer substitutes for printed material within these contexts, so that this type of mail would be less price-sensitive in general.  In addition, the number of broadband subscribers did not work in the Within-County demand equation, either.  These omissions from the Within-County equation are discussed below in the discussion of the Periodicals Within-County demand equation used in this case.
Linear time trends were included in the preferred Periodicals demand equations, just as in the Periodicals regular equation.  These are discussed in more detail in the discussion of these specific demand equations below.
The specific demand equations for Periodicals Within-County and Nonprofit (including Classroom) mail are described below.

Periodical Within-County Mail
Periodicals Within-County mail is mail sent primarily within the county of publication.  In general, Periodicals Within-County mail volume is affected by the same factors as other types of Periodicals mail.  There are, however, two significant omissions from the Periodicals Within-County demand equation: the price of paper and printing and the number of broadband subscribers.  Neither of these variables was found to influence Periodicals Within-County mail volume.
Although it is not necessarily immediately obvious because of contravening factors, the negative time trend affecting Periodicals Within-County mail volume has actually ameliorated somewhat recently.  In recognition of this, a second linear time trend is included in the Within-County equation starting in 1993Q1.
In summary, then, the factors which affect Periodicals Within-County mail volume include the following variables: 
		•	GDP
		•	Linear Time Trends
		•	Price of Periodicals Within-County Mail
	The effect of these variables on Periodicals Within-County mail volume over the past five years is shown below. 
                                        CONTRIBUTIONS TO CHANGE IN                             
                                        Periodical Within-County                               
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          793.521            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -0.64%     -0.152              0.10%           
                                                                                               
GDPR                                             7.83%      1.946             15.81%           

TRENDS                                                                       -28.73%

Dummy for 2007 Rule Change                                                    20.23%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.36%           
                                                                                               
Other Factors                                                                 -0.99%           
                                                                                               
Base Volume                                                                 830.887            
Total Change in Volume                                                         4.71%           


Periodical Nonprofit and Classroom Mail
Periodicals Nonprofit and Classroom mail volume are modeled as a function of the following variables: 
		•	Total Employment
		•	Price of Paper and Printing
		•	Number of Broadband Subscribers
		•	Linear Time Trend
		•	Price of Periodicals Nonprofit and Classroom Mail
	The effect of these variables on Periodicals Nonprofit and Classroom mail volume over the past five years is shown below. 
                                        CONTRIBUTIONS TO CHANGE IN                             
                                        Periodical Nonprofit & Classroom                       
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                         2,009.025            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        4.25%     -0.330             -1.36%           
                                                                                               
EMPLOY(-4)                                      -0.68%      2.686             -1.83%           
Price of Paper                                   1.38%     -1.469             -0.50%           
TREND                                   48411885673.4%     -0.004             -7.02%           
BROADBAND                                       10.47%     -0.354             -3.46%           

Dummy for 2007 Rule Change                                                    -1.95%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.34%           
                                                                                               
Other Factors                                                                 -1.07%           
                                                                                               
Base Volume                                                                1,793.888            
Total Change in Volume                                                       -10.71%           

Other Mail Categories
In addition to the mail volumes described above, demand equations are also modeled for two additional categories of mail: U.S. Postal Service Mail (also called Postal Penalty), and Free for the Blind and Handicapped Mail.
Postal Penalty refers to mail sent by the Postal Service.  Free for the Blind and Handicapped Mail is mail that is delivered free of charge by the Postal Service under certain circumstances.
Because there is no direct price charged for Postal Penalty and Free for the Blind and Handicapped Mail, price was not included in the demand specifications for these categories of mail.  The primary factor in each of these equations is a simple linear time trend.  These equations are described briefly below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                               Postal Penalty                                         
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          391.369            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
TRENDS                                                                        -0.91%           
Dummy starting in 2006Q1                                                      53.84%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                   46.24%           
                                                                                               
Other Factors                                                                -11.01%           
                                                                                               
Base Volume                                                                 823.685            
Total Change in Volume                                                       110.46%           

                                        CONTRIBUTIONS TO CHANGE IN                             
                                             Free-for-the-Blind                                     
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                           70.383            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
TREND                                                                          7.14%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.34%           
                                                                                               
Other Factors                                                                -15.06%           
                                                                                               
Base Volume                                                                  68.182            
Total Change in Volume                                                        -3.13%           


Special Services 
General Overview
Except for Money Orders and Post Office Boxes, special services are not mail volumes, but represent add-ons to mail volumes.  That is, a certified letter would be counted as both a piece of Certified Mail as well as a First-Class letter.  Therefore, the volumes of special services are not included in a calculation of total Postal Service volume.
Because special services are add-ons to existing mail volumes, the demand for special services may be affected directly by the demand for complementary categories of mail.  For example, the volumes of both Registered and Certified Mail are modeled in part as functions of the volume of First-Class letters since most Registered and Certified Mail is, in fact, First-Class Mail.  Because Special Service volumes are driven by the volume of parent class of mail (e.g., First-Class Mail), the impact of the economy on Special Service volumes is reflected in the impact of the economy on parent volumes.  For this reason, Special Service demand equations typically do not include any macro-economic explanatory variables directly.
In addition, the special service volumes modeled here have generally exhibited long-run trends.  For this reason, a time trend is included in the demand equation associated with most of the special services.	Finally, of course, the demand for special service mail is also a function of the price charged by the Postal Service for these services.  In addition, most of the special service equations also include some equation-specific variables, which are described below.
Specific Special Service demand equations are described below.

Registered Mail
Registered Mail volume was found to be principally affected by the following variables:
		•	First-Class Letters Volume
		•	Linear Time Trend
		•	Price of Registered Mail
	The effect of these variables on Registered Mail volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                                 Registered                                            
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                            5.487            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       10.73%     -0.168             -1.69%           
                                                                                               
First-Class Letters Volume                     -14.02%      0.699            -10.01%           
TREND                                   48411885673.4%     -0.027            -41.28%           

Dummy Variables
  Starting in 2005Q1                                                           9.25%           
  Starting in 2008Q1                                                          12.84%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                   -2.83%           
                                                                                               
Other Factors                                                                  6.61%           
                                                                                               
Base Volume                                                                   3.861            
Total Change in Volume                                                       -29.63%           

Insured Mail
Postal Insurance provides reimbursement for loss or damages.  Insurance may not be purchased for unusually fragile or ill-prepared articles.  Even though no record of Insured Mail is kept at the post office of mailing, the sender is provided a mailing receipt.  For mail insured for more than $50, a delivery record is kept at the addressee post office.  Insured Mail is handled in transit as ordinary mail.
Insured Mail volume was found to be principally affected by the following variables:
		•	Package Volumes
		•	Time Trends
		•	Price of Insured Mail
The effect of these variables on Insured Mail volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                                 Insurance                                            
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                           57.547            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -8.21%     -0.229              1.98%           
                                                                                               
Package Volume                                 -10.11%      0.414             -4.31%           
TREND                                   48411885673.4%     -0.017            -28.48%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1997Q4                                                       20.52%           
                                                                                               
Seasonality                                                                    0.61%           

Other Factors                                                                 -0.12%           
                                                                                               
Base Volume                                                                  51.595            
Total Change in Volume                                                       -10.34%           


Certified Mail 
Certified Mail is a less expensive substitute for "no value" Registered First-Class Mail.  No insurance coverage is offered with this service, and certification is available only for First-Class Mail.  Certified Mail provides the mailer with a mailing receipt, and a record of delivery is maintained at the delivery office.  The service may also be used in conjunction with restricted delivery and return receipt services to provide both enhanced control of delivery and proof of delivery.
Certified Mail volume was found to be principally affected by the following variables:
		•	First-Class Letters Volume
		•	Linear Time Trend
		•	Price of Certified Mail
The effect of these variables on Certified Mail volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                                 Certified                                            
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          271.412            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        0.33%     -0.208             -0.07%           
                                                                                               
First-Class Letters Volume                     -14.02%      0.679             -9.75%           
TREND                                   48411885673.4%      0.008             16.58%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 1999Q2                                                       -4.34%           
                 2002Q1                                                       -6.29%           
                                                                                               
Seasonality                                                                    0.18%           

Other Factors                                                                 -1.09%           
                                                                                               
Base Volume                                                                 268.917            
Total Change in Volume                                                        -0.92%           


Collect on Delivery (COD) Mail
Collect on delivery (COD) is used primarily by businesses mailing to individuals.  The remainder of any payment due for an article and the cost of postage are paid at the time of delivery, and the amount collected is returned to the mailer by a Postal money order or personal check. This service provides the mailer with a mailing receipt, and the destination post office keeps a delivery record.
COD Mail volume was found to be principally affected by the following variables:
		•	Linear Time Trend
		•	Price of COD Mail
The effect of these variables on COD volume over the past five years is shown below.
                                   CONTRIBUTIONS TO CHANGE IN 
                                             COD
                                   VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                            1.858            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -4.16%     -1.571              3.20%           
                                                                                               
TREND                                   48411885673.4%     -0.017            -29.45%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 2002Q1                                                      -15.34%           
                                                                                               
Seasonality                                                                    0.34%           

Other Factors                                                                 -5.23%           
                                                                                               
Base Volume                                                                   1.155            
Total Change in Volume                                                       -37.82%           


Return Receipts
Return Receipts provide the mailer with the date of actual delivery and the addressee’s actual mailing address. This service is available only for Express Mail and mail sent as Certified Mail, COD, Insured Mail (for more than $50), or Registered Mail. Upon delivery, a Return Receipt is mailed to the sender.
Return Receipts volume was found to be principally affected by the following variables:
		•	Certified Mail Volume
		•	Price of Return Receipts
	The effect of these variables on Return Receipts volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                              Return Receipts                                        
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          231.171            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        5.44%     -0.263             -1.38%           
                                                                                               
Certified Mail Volume                           -6.91%      0.844             -5.87%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.35%           
                                                                                               
Other Factors                                                                  0.80%           
                                                                                               
Base Volume                                                                 230.265            
Total Change in Volume                                                        -0.39%           


Money Orders
Money Orders are used as a substitute for cash or checks in making financial transactions.  The current maximum amount is $700 for a single Money Order.  There is a limit of $10,000 total per individual per day.   Money Orders are also used to transfer funds received during COD transactions to the firm sending the merchandise.  Money Orders must be paid for with cash, traveler’s checks payable in U.S. dollars (if the purchase is for at least 50 percent of the value of the traveler’s checks), or with ATM/Debit cards approved by the Postal Service.
Prior to 2001, Money Orders volume was most significantly affected by economic conditions and by the price charged by the Postal Service for Money Orders.  The former of these effects is modeled by including retail sales in the money orders equation.  The latter is, of course, modeled by the price of Money Orders.
Since 2001, Money Orders have faced increasing competition, which has taken two basic forms.  First, the number of places where money orders are available has increased.  For example, Wal-Mart began selling money orders around this time.  Second, a number of alternatives to money orders are now available.  One example of this is pre-paid debit cards, whereby people without bank accounts can be paid with a debit card.  Therefore, the un-banked do not need to purchase money orders to pay bills.  Also, in some cities, major utility bills can be paid directly at currency exchanges, again eliminating the need for money orders in many circumstances.
The negative impact of this increasing competition is modeled econometrically through a linear time trend starting in the fourth quarter of 2000.
	In summary, then, the volume of Money Orders was found to be principally affected by the following variables:
		•	Retail Sales
		•	Time Trend Starting in 2000Q4
		•	Price of Money Orders
	The effect of these variables on Money Orders volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                               Money Orders                                           
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          198.454            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -1.11%     -0.545              0.61%           
                                                                                               
Retail Sales (lag 3 quarters)                   16.37%      0.302              4.68%           
Time Trend                              48411885673.4%     -0.019            -31.16%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.30%           
                                                                                               
Other Factors                                                                 -2.60%           
                                                                                               
Base Volume                                                                 149.125            
Total Change in Volume                                                       -24.86%           


Delivery and Signature Confirmation
Delivery Confirmation is a service that provides the mailer with information about the date and time an article was delivered.  Signature Confirmation also provides information about the date and time of delivery as well as a record of delivery with signature that is maintained by the Postal Service and can be requested by the mailer. This service is available for First-Class parcels, Priority Mail, Standard parcels, and Package Services Mail.   A single demand equation is estimated for the combined volumes of Delivery Confirmation and Signature Confirmation.
Delivery Confirmation was introduced by the Postal Service in April, 1999 for Priority Mail and Parcel Post.  Signature Confirmation was introduced for these same mail categories in January, 2001.  Delivery and Signature Confirmation were both expanded to include First-Class and Standard packages in June, 2002.
The dominant feature of the Delivery and Signature Confirmation equation used in this case is a time trend over the full sample period.  A logistic time trend is used here to reflect the fact that while Delivery and Signature Confirmation volume has continued to grow throughout its history, it is doing so at an ever-decreasing rate.  Delivery and Signature Confirmation volume is also expected to be a function of the underlying, or parent, volume.  Several such volumes were investigated as candidate explanatory variables in the Delivery and Signature Confirmation equation.  Only Parcel Select volume was found to work econometrically.
In summary, then, Delivery and Signature Confirmation volume was modeled as a function of the following variables:
		•	Logistic Time Trend
		•	Parcel Select Volume
		•	Price of Delivery and Signature Confirmation
The effect of these variables on Delivery and Signature Confirmation volume over the past five years is shown below.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                    Delivery & Signature Confirmation                      
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          514.649            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                        1.76%     -0.098             -0.17%           
                                                                                               
Parcel Select Volume                           -14.54%      0.221             -3.41%           
TREND                                                                         86.92%           
Dummy since implementation of R2006-1 (2007Q3)                                 3.34%           

Adult Population                                                               6.08%           
                                                                                               
Interventions Starting in:                                                                     
                 2002Q4                                                       -3.58%           
                                                                                               
Seasonality                                                                    0.87%           
                                                                                               
Other Factors                                                                 -1.35%           
                                                                                               
Base Volume                                                                 975.714            
Total Change in Volume                                                        89.59%           


Post Office Boxes
The volume of Post Office Boxes is not reported within the Postal Service’s RPW system.  Instead, the RPW system only reports the revenue generated by Post Office Box fees.  Consequently, the volume of Post Office Boxes must be inferred by dividing RPW revenue by fees.
The demand for Post Office Boxes follows traditional micro-economic demand theory.  Post Office Boxes are modeled as a function of the following variables:
		•	Employment
		•	The Internet
		•	Price of Post Office Boxes
The effect of these variables on Post Office Boxes volume over the past five years is shown below.

                                        CONTRIBUTIONS TO CHANGE IN                             
                                             Post Office Boxes                                      
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                           15.622            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
Own-Price                                       -3.10%     -0.429              1.36%           
                                                                                               
EMPLOY(-4)                                      -0.68%      1.544             -1.05%           
Internet                                         6.53%     -1.121             -6.85%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.27%           
                                                                                               
Other Factors                                                                  0.87%           
                                                                                               
Base Volume                                                                  15.659            
Total Change in Volume                                                         0.24%           


Stamped Envelopes
The volume of Stamped Envelopes is not reported within the Postal Service’s RPW system.  Instead, the RPW system only reports the revenue generated by Stamped Envelopes fees.  Consequently, the volume of Stamped Envelopes must be inferred by dividing RPW revenue by fees.
Stamped Envelopes are a subset of First-Class letters and, more specifically, a subset of First-Class single-piece letters.  Hence, if the volume of First-Class single-piece letters declines, one would expect the volume of Stamped Envelopes to similarly decline.  Therefore, the volume of First-Class single-piece letters is the primary explanatory variable included in the econometric demand equation for Stamped Envelopes.
Ultimately, Stamped Envelopes volume was modeled primarily as a function of First-Class single-piece letters volume.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                              Stamped Envelopes                                      
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          513.077            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
First-Class Single-Piece Letters Volume        -25.90%      0.586            -16.10%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Seasonality                                                                    0.38%           
                                                                                               
Other Factors                                                                  5.79%           
                                                                                               
Base Volume                                                                 484.990            
Total Change in Volume                                                        -5.47%           



Stamped Cards
The volume of Stamped Cards is not reported within the Postal Service’s RPW system.  Instead, the RPW system only reports the revenue generated by Stamped Cards fees.  Consequently, the volume of Stamped Cards must be inferred by dividing RPW revenue by fees.
Stamped Cards are a subset of First-Class cards and, more specifically, a subset of First-Class single-piece cards.  Hence, if the volume of First-Class single-piece cards declines, one would expect the volume of Stamped Cards to similarly decline.  Therefore, the volume of First-Class single-piece cards is the primary explanatory variable included in the econometric demand equation for Stamped Cards.
Ultimately, Stamped Cards volume was modeled primarily as a function of First-Class single-piece cards volume.
                                        CONTRIBUTIONS TO CHANGE IN                             
                                               Stamped Cards                                          
                                        VOLUME OVER LAST FIVE YEARS                            
                                                                                               
Volume 5 Years Ago                                                          514.649            
                                                                                               
                                                                        Effect of              
                                        Percent Change                 Variable on             
Variable                                 In Variable     Elasticity      Volume                
                                                                                               
First-Class Single-Piece Cards Volume          -31.81%      4.535            -82.38%           
                                                                                               
Adult Population                                                               6.08%           
                                                                                               
Other Factors                                                                -54.99%           
                                                                                               
Base Volume                                                                  43.309            
Total Change in Volume                                                       -91.58%           

First Class International
First Class International mail as currently constituted is made up of four sub-classes of mail: letters, postcards, flats, and small packages.  Letters comprise 78%, postcards 6%, flats 12%, and small packages 4% of total First Class International mail.  In general, First Class mail is a combination of bills, statements, advertising, and personal correspondence.  Additional information about the specific usage of flats and small packages is not available.  Two additional categories, International Priority Airmail (IPA) and International Surface AirLift (ISAL), provide bulk First Class International mailing services and are modeled separately.  For econometric purposes the First Class International sub-classes are aggregated together and modeled as a single equation. 
First Class International volume was found to be affected by the following variables:
		•	Price of First Class International mail
		•	Exports
		•	Global Servers
The effect of these variables on First Class International volume over the past five years is shown in the table below.

-----------------------------------------------------------------------------------------
                                   CONTRIBUTIONS TO CHANGE
                                   FIRST CLASS INTERNATIONAL
                                   VOLUME OVER LAST FIVE YEARS

Volume 5 Years Ago                                                            485.93687

                                                                               Effect of
                                       Percent Change                         Variable on
Variable                               In Variable         Elasticity          Volume


OWN PRICE                                   0.34%             -0.646               -0.22%
EXPORTS                                    31.49%              0.288                8.21%
SERVERS                                    48.05%             -0.312              -30.94%
D2008Q3                                        .%              0.099                2.51%
D2009Q2                                        .%              0.175                4.47%

Adult Population                                                                    6.00%

Seasonality                                                                         2.50%

Other Factors                                                                      -3.82%

Base Volume                                                                      405.497
Total Change in Volume                                                            -16.55%
-----------------------------------------------------------------------------------------



