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PREFACE
This is a Category 2 library reference that will be sponsored by Postal Service Witness Bradley (USPS-T-31).  It contains the programs, data and documentation for the estimation of the econometric equations used to produce the estimated variabilities for Amtrak Transportation
This Library Reference has two parts: 

PROGRAM DOCUMENTATION

A general description of the input data, output data, tasks performed and variables used in the econometric programs. This includes a copy of the SAS Program and Listing
ELECTRONIC FILES


This part includes electronic versions of the files used and described in the Library Reference.

PROGRAM DOCUMENTATION
Study:  Measuring the Volume Variability of Amtrak Transportation Cost

Program:  Estimating Amtrak Equations
III.
Requirements of Computer Analysis Relied Upon


A.
A general description of the program that includes:


1.
Objectives of the program: The objective of the program is to estimate variabilities for Amtrak transportation.  Two types of equations are estimated. The first estimates the response in capacity to changes in volume and the second estimated changes in cost in response to changes in capacity.


2.
Processing tasks performed: 


a.
The Amtrak data are read into the program.



b.
The first section of the program estimates the econometric models on a “leg” basis.  This requires the following processes:




i.  
Define the capacity variable.





ii.
Calculate the means and mean center the data.





iii.
Define higher order terms.





iv.
Estimate the translog model.





v.
Estimate the quadratic model.





vi.
Calculate the variabilities for the quadratic model.




c.
The next section of the program estimates the econometric models on a “train” basis.  This requires the following processes:





i.  
Combine leg data to construct train level data set.





ii.
Define the capacity variable.





iii.
Calculate the means and mean center the data.





iv.
Define higher order terms.





v.
Estimate the translog model.





vi.
Estimate the quadratic model.





vii.
Calculate the variabilities for the quadratic model.



3.
Methods and procedures employed:  




a.
The SAS “DATA” step is used to construct the capacity variables, define the higher order terms, and calculate the variabilities for the quadratic model.



b.
The SAS procedure “PROC MEANS” is used to take the means of the data 




c.
The SAS procedure “PROC REG” is used to estimate the translog equation and the quadratic equation..



4.
A listing of the input and output data: 




Input data sets:
AMDATA..PRN




Output data sets:
None.



5.
A listing of the source codes: 




Estimating Amtrak Equations.SAS

B.
For all input data:


1.
Designation of all sources of such data: All input data were obtained from LR-USPS-K-161.


2.
Explanations of any modifications to such data made for use in the program:   The data used in the translog econometric equations were mean centered.  The data were then aggregated by “train day” and the translog and quadratic equations were estimated.

C.
Definitions of all input and output variables or sets of variables: 



1.
Input variables. This is a listing of the all the input variable names and the definitions of those variables.  




TRAINID
-
Identifier for each Amtrak train.



DATE

-
Date the Amtrak transportation was used.



DOW

-
Day of the week.



FREQ

-
The frequency the train runs per week.




SEQ

-
Identifies for each leg on train.



TRIPO
-
Origin for the trip.



TRIPD
-
Destination for the trip.




TMILE

-
Miles Traveled by the trip.



TCOST
-
USPS cost for the trip.



TRATE
-
USPS rate for the trip.



LEGO

-
Leg origin



LEGD

-
Leg destination



LMILE

-
Leg miles




LCOST
-
Contracted Leg Cost



PAL

-
# of pallets transported on the leg..




OTR

-
# of containers transported on the leg..




CNTFT
-
Contracted footage



UTLFT
-
Utilized footage



XSFT

-
Footage used above the contracted.



XSCOST
-
Cost of footage used above the contracted.




ALCOST
-
Actual leg cost
2.
Output variables
Although there are not any output variables, this is a listing of any important intermediate variables created by the program.  The mathematical definitions of all of these variables are given in the source code.




FT

-
This is greater of contracted footage or utilized footage.



FTMILE
-
Foot-miles of Amtrak transportation.

D.
A description of input and output data file organization: 



Input data files:




AMTDATA.PRN




Number of Observations:
21,208



Number of Variables:
21


Output data files:




None


E.
A machine-readable copy of all data bases:


Located on Compact Disc in this Library Reference:


 AMTDATA.PRN


F.
For all source codes, documentation sufficiently comprehensive and detailed to satisfy generally accepted software documentation standards appropriate to the type of program and to its intended use in the proceedings: 
The self-documented SAS programs are included in the second half of this workpaper.


G.
The source program in machine-readable form:


Located on Compact Disc in this Library Reference:


 ESTIMATING AMTRAK EQUATIONS.SAS

H.
All pertinent operating system and programming language manuals: SAS User's Guide:  Basics 


SAS User's Guide: Statistics

I.
If the requested program is user interactive, a representative sample program run, together with any explanation necessary to illustrate the response sequence.  N/A


K.
"Canned" Statistical Packages: The SAS System For Windows, Version 8.0

L.
Special Requirements for Computer Simulation Models Offered in Evidence or Relied upon as Support for Other Evidence:  N/A

PROGRAM AND OUTPUT LISTINGS
This part of the Library Reference presents the SAS program, ESTIMATING AMTRAK EQUATIONS.SAS, and its output listing for the econometric equations generating the variabilities.  

PROGRAM:  ESTIMATING AMTRAK EQUATIONS.SAS
options linesize=80;

options pagesize=3200;

options nocenter nodate ;

filename Amtrk1 'c:\AMTData.prn';

******************************;

*** Read in the  Data ********;

******************************;

DATA AM1; infile Amtrk1;

Input  trainid $ date $  dow $ freq $ seq Tripo $ tripd $ tmile tcost trate lego $ legd $ lmile lcost pal otr 

       cntft utlft xsft xscost alcost;

*@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@;

* THIS PART OF THE PROGRAM ESTIMATES THE EQUATIONS BY LEG - Day @@@;

*@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@;

************************************************;

***  Define Capacity Variable  *****************;

************************************************;

data am2; set am1;

if cntft gt utlft then ft=cntft;

else ft=utlft;

ftmile=ft*lmile;

data am2; set am2;

if ft=0 then delete;

************************************************;

***  Calculate Means & Mean Center the Data ****:

***  for the Translog Equation    **************;

************************************************;

proc means noprint;

var lcost pal otr ft cntft utlft alcost ftmile lmile;

output out=lmean mean=mlcost mpal motr mft mcntft mutlft malcost mftmile mlmile;

data am3; 

If _n_=1 then set lmean; set am2;

data am3; set am3;

utlft=utlft/mutlft;

lmile=lmile/mlmile;

ftmile=ftmile/mftmile;

************************************************;

***  Define Higher Order Terms for 
  **********;


***  Translog and Quadratic Equations **********;

************************************************;

Data am3; set am3;

otr2=otr*otr;

pal2=pal*pal;

palotr=pal*otr;

lnalcost=log(alcost);

lnlcost=log(lcost);

lnftml=log(ftmile);

lnftml2=lnftml*lnftml;

lnlml=log(lmile);

lnlml2=lnlml*lnlml;

cross=lnlml*lnftml;

************************************************;

** Estimate Translog Econometric Model       ***;

************************************************;

proc reg data =am3 ;

model lnalcost=lnftml lnftml2;

model lnalcost=lnftml lnftml2 lnlml lnlml2 cross;

************************************************;

** Estimate Quadratic Econometric Model       ***;

************************************************;

proc reg data=am3 outest=coef1;;

model ft = otr otr2 pal pal2 palotr;

************************************************;

***   Calclulate Variabilities for           ***;

***   Quadratic Econometric Model            ***;

************************************************;

proc means noprint data=am3;

var ft otr pal;

output out=regmean mean=rmft rmotr rmpal;

data elascal1; merge coef1 regmean (drop=_TYPE_);

pft=intercept+otr*rmotr+otr2*rmotr*rmotr+pal*rmpal+pal2*rmpal*rmpal+palotr*rmpal*rmotr;

elasp=(pal*rmpal +2*pal2*rmpal*rmpal+palotr*rmpal*rmotr)/pft;

elaso=(otr*rmotr +2*otr2*rmotr*rmotr+palotr*rmpal*rmotr)/pft;

melasp=(pal*rmpal +2*pal2*rmpal*rmpal+palotr*rmpal*rmotr)/rmft;

melaso=(otr*rmotr +2*otr2*rmotr*rmotr+palotr*rmpal*rmotr)/rmft;

proc print data=elascal1;

var rmft rmotr rmpal pft melasp melaso elasp elaso;

*@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@;

* THIS PART OF THE PROGRAM ESTIMATES THE EQUATIONS BY TRAIN - DAY @@@;

*@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@;

****************************************************;

** Combine Legs by Train to Form Train Day Day  ****;

****************************************************;

proc sort data=am1; by trainid date;

Proc means noprint data=am1; by trainid date;

var tmile tcost trate lmile pal otr cntft utlft lcost alcost ;

output out=traindat mean=atmile atcost atrate almile apal aotr acntft autlft alcost aalcost

                    sum=stmile stcost strate slmile spal sotr scntft sutlft slcost salcost n=nlegday;

data amt2; set traindat;

lcost=slcost;

pal=spal;

otr=sotr;

lmile=slmile;

cntft=scntft;

utlft=sutlft;

alcost=salcost;

************************************************;

***  Define Capacity Variable  *****************;

************************************************;

data amt2; set amt2;

if cntft gt utlft then ft=cntft;

else ft=utlft;

ftmile=ft*lmile;

************************************************;

***  Calculate Means & Mean Center the Data ****:

***  for the Translog Equation    **************;

************************************************;

proc means noprint;

var lcost pal otr ft cntft utlft alcost lmile ftmile;

output out=lmean mean=mlcost mpal motr mft mcntft mutlft malcost mlmile mftmile;

data amt3; 

If _n_=1 then set lmean; set amt2;

data amt3; set amt3;

lcost = lcost/mlcost;

lmile=lmile/mlmile;

cntft=cntft/mcntft;

utlft=utlft/mutlft;

ftmile=ftmile/mftmile;

************************************************;

***  Define Higher Order Terms for 
  **********;


***  Translog and Quadratic Equations **********;

************************************************;

Data amt3; set amt3;

otr2=otr*otr;

pal2=pal*pal;

palotr=pal*otr;

lnalcost=log(alcost);

lnlcost=log(lcost);

lnftml=log(ftmile);

lnftml2=lnftml*lnftml;

lnlml=log(lmile);

lnlml2=lnlml*lnlml;

cross=lnlml*lnftml;

************************************************;

** Estimate Translog Econometric Model       ***;

************************************************;

proc reg data =amt3 ;

model lnalcost=lnftml lnftml2;

model lnalcost=lnftml lnftml2 lnlml lnlml2 cross;

***********************************************;

** Estimate Quadratic Econometric Model     ***;

************************************************;

proc reg data=amt3 outest=coef2;

model ft = otr otr2 pal pal2 palotr;

************************************************;

***   Calclulate Variabilities for           ***;

***   Quadratic Econometric Model            ***;

************************************************;

proc means noprint data=amt3;

var ft otr pal;

output out=tregmean mean=rmft rmotr rmpal;

Data elascal1; merge coef2 tregmean (drop=_TYPE_);

tpft=intercept+otr*rmotr+otr2*rmotr*rmotr+pal*rmpal+pal2*rmpal*rmpal+palotr*rmpal*rmotr;

telasp=(pal*rmpal +2*pal2*rmpal*rmpal+palotr*rmpal*rmotr)/tpft;

telaso=(otr*rmotr +2*otr2*rmotr*rmotr+palotr*rmpal*rmotr)/tpft;

tmelasp=(pal*rmpal +2*pal2*rmpal*rmpal+palotr*rmpal*rmotr)/rmft;

tmelaso=(otr*rmotr +2*otr2*rmotr*rmotr+palotr*rmpal*rmotr)/rmft;

proc print data=elascal1;

var rmft rmotr rmpal tpft tmelasp tmelaso telasp telaso;

run;

PROGRAM LISTING :  ESTIMATING AMTRAK EQUATIONS.SAS 
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The REG Procedure

Model: MODEL1

Dependent Variable: lnalcost

                             Analysis of Variance

                                    Sum of           Mean

Source                   DF        Squares         Square    F Value    Pr > F

Model                     2          13665     6832.50651    23486.5    <.0001

Error                 20868     6070.75210        0.29091

Corrected Total       20870          19736

Root MSE              0.53936    R-Square     0.6924

Dependent Mean        6.09240    Adj R-Sq     0.6924

Coeff Var             8.85304

                        Parameter Estimates

                     Parameter       Standard

Variable     DF       Estimate          Error    t Value    Pr > |t|

Intercept     1        6.46099        0.00453    1426.19      <.0001

lnftml        1        0.77601        0.00405     191.45      <.0001

lnftml2       1        0.08428        0.00168      50.27      <.0001
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The REG Procedure

Model: MODEL2

Dependent Variable: lnalcost

                             Analysis of Variance

                                    Sum of           Mean

Source                   DF        Squares         Square    F Value    Pr > F

Model                     5          15807     3161.40018    16789.7    <.0001

Error                 20865     3928.76423        0.18829

Corrected Total       20870          19736

Root MSE              0.43393    R-Square     0.8009

Dependent Mean        6.09240    Adj R-Sq     0.8009

Coeff Var             7.12247

                        Parameter Estimates

                     Parameter       Standard

Variable     DF       Estimate          Error    t Value    Pr > |t|

Intercept     1        6.49353        0.00409    1589.28      <.0001

lnftml        1        0.50574        0.00458     110.41      <.0001

lnftml2       1        0.10405        0.00213      48.82      <.0001

lnlml         1        0.45551        0.00639      71.32      <.0001

lnlml2        1        0.00623        0.00713       0.87      0.3822

cross         1       -0.11130        0.00732     -15.20      <.0001
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The REG Procedure

Model: MODEL1

Dependent Variable: ft

                             Analysis of Variance

                                    Sum of           Mean

Source                   DF        Squares         Square    F Value    Pr > F

Model                     5       61987326       12397465    10212.4    <.0001

Error                 21202       25738359     1213.95903

Corrected Total       21207       87725685

Root MSE             34.84191    R-Square     0.7066

Dependent Mean       75.96737    Adj R-Sq     0.7065

Coeff Var            45.86432

                        Parameter Estimates

                     Parameter       Standard

Variable     DF       Estimate          Error    t Value    Pr > |t|

Intercept     1       29.71704        0.37059      80.19      <.0001

otr           1        2.16547        0.03572      60.63      <.0001

otr2          1       -0.00693     0.00044425     -15.59      <.0001

pal           1        1.57783        0.02087      75.59      <.0001

pal2          1       -0.00300     0.00012456     -24.08      <.0001

palotr        1        0.00186     0.00050949       3.66      0.0003
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Obs    rmft    rmotr    rmpal     pft     melasp   melaso   elasp    elaso

 1   75.9674  11.9624  16.0326  79.5133  0.31740  0.31960  0.30325  0.30535
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The REG Procedure

Model: MODEL1

Dependent Variable: lnalcost

                             Analysis of Variance

                                    Sum of           Mean

Source                   DF        Squares         Square    F Value    Pr > F

Model                     2     4477.28829     2238.64414    8603.20    <.0001

Error                  7940     2066.07160        0.26021

Corrected Total        7942     6543.35989

Root MSE              0.51011    R-Square     0.6842

Dependent Mean        7.16540    Adj R-Sq     0.6842

Coeff Var             7.11905

                        Parameter Estimates

                     Parameter       Standard

Variable     DF       Estimate          Error    t Value    Pr > |t|

Intercept     1        7.58508        0.00682    1112.96      <.0001

lnftml        1        0.47765        0.00684      69.85      <.0001

lnftml2       1       -0.01180        0.00230      -5.14      <.0001
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The REG Procedure

Model: MODEL2

Dependent Variable: lnalcost

                             Analysis of Variance

                                    Sum of           Mean

Source                   DF        Squares         Square    F Value    Pr > F

Model                     5     4840.29234      968.05847    4511.55    <.0001

Error                  7937     1703.06754        0.21457

Corrected Total        7942     6543.35989

Root MSE              0.46322    R-Square     0.7397

Dependent Mean        7.16540    Adj R-Sq     0.7396

Coeff Var             6.46468

                        Parameter Estimates

                     Parameter       Standard

Variable     DF       Estimate          Error    t Value    Pr > |t|

Intercept     1        7.51212        0.00690    1088.83      <.0001

lnftml        1        0.37857        0.00761      49.72      <.0001

lnftml2       1        0.04214        0.00418      10.07      <.0001

lnlml         1        0.37681        0.01485      25.38      <.0001

lnlml2        1        0.01109        0.01815       0.61      0.5413

cross         1       -0.05794        0.01645      -3.52      0.0004
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The REG Procedure

Model: MODEL1

Dependent Variable: ft

                             Analysis of Variance

                                    Sum of           Mean

Source                   DF        Squares         Square    F Value    Pr > F

Model                     5      244075548       48815110    5248.03    <.0001

Error                  8038       74766332     9301.60887

Corrected Total        8043      318841880

Root MSE             96.44485    R-Square     0.7655

Dependent Mean      196.79388    Adj R-Sq     0.7654

Coeff Var            49.00805

                        Parameter Estimates

                     Parameter       Standard

Variable     DF       Estimate          Error    t Value    Pr > |t|

Intercept     1       59.70954        1.58110      37.76      <.0001

otr           1        2.23920        0.06056      36.97      <.0001

otr2          1       -0.00246     0.00026886      -9.13      <.0001

pal           1        1.89461        0.03345      56.63      <.0001

pal2          1       -0.00154     0.00008659     -17.74      <.0001

palotr        1        0.00139     0.00032352       4.30      <.0001
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Obs    rmft    rmotr    rmpal     tpft   tmelasp  tmelaso   telasp   telaso

 1   196.794  31.5389  42.2700  207.084  0.38848  0.34346  0.36917
