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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-1. You state on page 13, line 11, of your testimony that the Highway
Contract Support System (*HCSS") contains data on "nearly all contracts in force.” Please
define "nearly all" and identify the contracts not included.

UPS/USPS-T13-1 Response:

| believe that my data set contains data on all of the purchased highway transportation

contracts in force in August of 1995. However, | am unaware of any method of definitively

proving this belief. | thus inserted the qualifier “neary” in my testimony.
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Response of United States Postal Service Witness Bradiey
to
Interrogatories of United Parcel Service

UPS/USPS-T13-2. Please describe the investigations you conducted into the
compieteness of the HCSS. Describe the information generated by those investigations,
and explain the reasoning that led you to the conclusion that the HCSS contains data on
"nearly all contracts in force.”

UPS/USPS-T13-2 Response:

Because HCSS is the system used by the Postal Service to specify and produce all of the
contracts in its purchased highway transportation system, it is highly unlikely, if not
impossible, for HCSS not to include alf contracts in force. Moreover, the process by which
the data extract from HCSS was produced was carefully designed to remove all contracts
in force from each of the DNOs. Because the same program was run on the same
software at each of the DNOs, | believe that | received all of the contracts in force in
August of 1995. For the reasoning that led me to include the word “nearly” in my

testimony, please refer to my answer to UPS/USPS-T13-1.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcet Service

UPS/USPS-T13-3. Please describe the types of contracts that are excluded from the
HCSS. Do these contracts differ in any systematic way from the contracts that are
included in the HCSS?

UPS/USPS-T13-3 Response:
| apologize for apparently inferring, through the use of the word “nearly,” that some
contracts are excluded from HCSS. To the best of my knowledge, there are no contracts

excluded from HCSS.
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Response of United States Postal Service Withess Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T134. Please describe the effect that collection of data on the missing
contracts and their inclusion in your econometric analysis would have had on your
econometric results.

UPS/USPS-T13-4 Response:

| apologize for apparently inferring, though the use of the word “nearly,” that some
contracts are excluded from HCSS. To the best of my knowledge, thare are no contracts
excluded from HCSS. Clearly, there is no additional data collection effort required to obtain
information on contracts that are not missing, and there is no impact on the econometric

analysis.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-5. At what point in the procurement cycle is a contract entered into the
HCSS data base — at the point of issuance of the original solicitation of bids, upon receipt
of a bid, upon selection of a contractor, or upon the formai signing of the contract?

UPS/USPS-T13-5 Response:

The Postal Service transportation specialist first enters the specifications for a contract
before it is let out to bid. In addition, any modifications in the original specifications that
take place before the contract is signed would be made through HCSS. HCSS is then
used to produce the contract that is ultimately signed by the contractor. In addition, any
subsequent modifications to the contract are made through HCSS. Please note, however,

that the HCSS extract that | used includes only data from signed contracts.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-6. You state on page 14, lines 4-5, of your testimony that "HCSS is a live
data system in the sense that it changes as the contracts themselves change.” Does the
HCSS capture all changes made to a contract over its period of effectiveness, or only some
changes? If the latter, please describe the types of changes that are not entered into the
data base.

UPS/USPS-T13-6 Response:

The HCSS is designed to include all changes to signed contracts.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-7.

(a.)

(b.)

(c.)

Do the contracts contained in the HCSS specify the exact cost, the exact numbers
of trucks and miles traveled, and the exact cubic capacities of the trucks to be
provided under the contract?

If the HCSS data base does not contain the exact cost, the exact numbers of trucks
and miles traveled, and the exact cubic capacities of the trucks to be provided under
the contract, please describe what it does contain, and how this differs from the
quantities actually provided by the contractor?

Do the cost amounts recorded in the HCSS contain the exact amounts paid to each
of the contractors under these contracts? If not, by how much and in what ways do
the actuali payments differ from the costs recorded in the HCSS?

UPS/USPS-T13-7 Response:

(a)

(b)

The purchased highway transportation contracts specify the exact rate to be paid
to the contractor, the exact amount of miles that must be covered, and the exact
minimum cubic capacities that the contractor must provide. The contractor (at his
or her own cost) may exceed this minimum up to a prescribed maximum. In
addition,‘the number of vehicles specified on the contract is a guideline. The
contractor may use more vehicles as long as he or she provides the required

capacity over the required miles.

Please see my answer to part a.




(c.)
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Response of United States Postal Service Witness Bradley
to
interrogatories of United Parcel Service

No. The HCSS does not contain the exact cost paid to contractors but it does
contain the exact basic contract rate paid to contractors. It is a management
system, not an accounting system and, for example, does not include any payments
made for exceptional service on a contract. The exact cost actually paid in a year

would include the cost for exceptional service.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-8.

(a.)

(b.)
(c)

(d.)

What oversight was made of the 12 DNOs to ensure that data extraction was
performed correctly and accurately?

Was there any oversight of each DNQO's data collection and data entry process?

If each DNO is responsible for entering its own data into the electronic data base,
does each DNO scrub its own data? How?

Is the entry error rate the same for all DNOs? If not, how might that affect the
results?

UPS/USPS-T13-8 Response:

(a)

(b)

(c)

The data extraction was performed by running the identical computer program at all
of the HCSS sites. Postal Service data processing professionals worked with
HCSS-trained empioyees at each of the DNOs to ensure that they understood how
the program worked before it was run and to be sure that it was run correctly at

each site,

Yes. Please see my response to QCA/USPS-T13-22 for a description of both the

initial and the ongoing data entry processes, and oversight thereof.

There are two issues relevant to data entry, the initialization of HCSS and its

ongoing use. When HCSS was first established, data from the hard copy contracts




(d)
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

had to be entered. These data were entered or reviewed by a Postal Service
transportation specialist and were reviewed by Postal Service supervisors. The
specifications included in HCSS were then printed out and sent to the contractor for
verification. The contractor was required to sign that he or she accepted the
contract specifications as entered in HCSS. All future payments and modifications
of the contract thus work off the contract as it exists in HCSS. It is in this sense that

the initialized data were scrubbed.

As an ongoing management tool, HCSS is used to produce the contract
specifications that are put out to bid. In addition, HCSS is used to produce the final
contract that is signed. As with the initialized data, the contractor must agree to the
terms of the contract as specified in HCSS and payments are based upon that

contract. Itis in this sense the data for ongoing contracts are scrubbed.

Because both the Postal Service and the contractor are obligated by the
specifications included in HCSS, | would expect the entry eror rate to be quite low,

or in some sense even zero, for all of the DNOs.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-9. You state on page 22, line 1, of your testimony that you included both
regular and emergency contracts in your analysis. Did you conduct any test to determine
whether these two groups of contracts exhibit the same relationships between volume,
route length, and cost? If so, what did these investigations reveal? Please supply copies
of all computer programs, outputs, and other results produced in the course of these
investigations.

UPS/USPS-T13-9 Response:

Because my own analysis in Docket No. R87-1 (USPS-T-9), and the analyses of UPS
witness Higinbotham (UPS-T-3), Postal Service witness Lion (USPS-RT-5), and the Postal
Rate Commission all combined regular and emergency contracts, | did so in my current

analysis. As such, | did not pursue the separation you propose in the question.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-10. You state on page 22, lines 7-14, of your testimony that you included
both tractor-trailer and "power-only” contracts in your analysis. Did you conduct any test
to determine whether these two groups of contracts exhibit the same relationships between
volume, route length, and cost? If so, what did these investigations reveal? Please supply
copies of all computer programs, outputs, and other resuits produced in the course of
these investigations.

UPS/USPS-T13-10 Response:

| did not perform any such analysis before | received your interrogatory. Power only
contracts are “tractor-trailer” contracts in which the trailer is provided by the Postal Service.
| understand the cost of providing the trailer is a small percentage of the cost of a “regular”
tractor-trailer contract. | thus did not expect a material difference between the power only
and the regular contracts and combining the two seemed a reasonable way to increase the

size of the data set used for my analysis.

Nevertheless; @uss it is an easy thing to check, | investigated the question subsequent
to receiving your intermogatory. Specifically, | re-estimated the final Intra-BMC equations
with the power only contracts excluded and with just the power only contracts included.
The SAS logs and program outputs are attached to this interrogatory. As you can see from

Table 15, page 50 of my testimony, there are 328 observations in the final Intra-BMC
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

regression with an estimated variability of 97 .4 percent. Of those 328, 148 are power only
contracts and 180 are regular contracts. As the attached programs show, the estimated
variability for the power only contracts is 99.2 percent and the estimated variability for the
regular contracts is 95.8 percent. These resuits indicate that it is proper to combine the
two types of contracts in single regression. Moreover, to calculate an overall variability for
the intra-BMC cost pool, these two variabilities must be combined by the method described

in Exhibit USPS-13B of my testimony.

Calculation of Volume Variability For Intra-BMC Contracts
HCSS Accrued Volume Variable Cost | Overall
Group Cost Variabitity Variability
Regular $109,348,216 95.8% $104,762,152
Power Only $57,290,353 99.1% $56,769,011
Total $166,638,569 $161,531,163 96.9%

As you can see, the results are virtually identical (about one-half a percentage point lower
in the separated approach) to the case in which one combines the power only contracts

with the regular contracts.
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The initialization phase used 0.13 CPU seconds and 1945K.
OPTIONS NODATE;
OPTIONS LIMESIZE=131 NOCENTER;
* ESTIMATING VARIABLITIES ON HCSS DATA;
* BY ACCOUNT CATEGORY;

i o W e A e ol e T R i e Sl i ol oy ol ol i ol ol il e
1l

* READING [N THE HCSS DATA >

o ol e ey ol A AR e o o o ol i i o ol O o ol ol T ol el ol o o ol el e o T H

DATA TRANT; INFILE TRA;

INPUT HCRID $ 1-5 REN $ 7 ACCOUNT 9-13 AREA 15-16 FY 1B8-19 RTYPE 21
CSTSEG $ 23 YRMILE 25-38 BOX 40-44 COST 46-56 FUEL 58-68
HDWAGE 70-80 CPICOST 82-92 CONTYPE 94 VEHGRP 96-97 NUMTRK 99-101
TRCUBE 103-107 SUMLNGTH 109-122 NUMTRP 124-126 RL 128-138;

The infile TRA is:
Dsname=HZ0S58 , HCSS . HGWYDAT1.DATA,
Unit=3390,Volume=TOAAD1,Disp=SHR Blksire=480,
Lreci=160, Recfm=FB

8010 records were read from the infile TRA.
The data set WORK.TRAN1 has 8010 observations and 20 variables.
The DATA statement used 0.49 CPU secomds and 2568K.

DATA TRANZ; INFILE TRB;

INPUT HCRID § 1-5 REN $ 7 ACCOUNT $-13 AREA 15-16 FY 18-19 RTYPE 21
CSTSEG $ 23 YRMILE 25-38 80X 40-44 COST 46-56 FUEL 58-68
HDWAGE 70-80 CPICOST 82-92 CONTYPE 94 VEHGRP 96-97 NUMTRK 99-101
TRCUBE 103-107 SUMLNGTH 109-122 NUNTRP 124-126 RL 128-138;

: The infile TRB is:

Dsname=H20558 . HCSS . HGWYDAT2 .DATA,
Unit=3390, Vol ume=TO0AA3S,Disp=SHR ,Blksize=480,
Lrecl=140,Recfm=FB

7704 records were resd from the infile TRB. |
SAS System

The data set WORK,TRANZ2 has 7704 observations and 20 variables.
The DATA statement used 0.45 CPU seconds and 2568K.

DATA TRANA; SET TRANY TRANZ;

e i Y ol v vl ol W i ok o ol A ol e i v i ol e iy vl sy ol i i o sl il sy o e e e el el il
.

* READING IN THE LIST OF UNUSUAL OBSERVATIONS, MERGING THE LIST *;
* WITH THE TRANSPORTATION DATA AND DROPPING THE UNUSUAL 0OBS L H
i i e e e e el O e vl P O ol ol R e W i e s il e el el e e e e i i el el :
The data set WORK.TRANA has 15714 observations and 20 varisbles.

The DATA statement used 0.13 CPU secords and 2652K.

DATA HARI; INFILE SELDON;
INPUT HCRID SCSTSEG SCAT;

The infile SELDON ja:
Dsname=H20558.0BSLIST.DATA,

Unit=3390, volume=TOAAL1,Disp=SHR,Blksize=6233,
Lrecl =256, RecfomVE

193 records were read from the infile SELDON.

The minimum record length was 17.

The maximum record (ength was 17.

The data set WORK.HARI has 193 observations and 3 variables.
The DATA statement used 0.02 CPU seconds and 2634K.

PROC SORT DATA=TRANA; BY HCRID CSTSEG;

The data set WORK.TRANA has 15714 cbservations and 20 variables.
The PROCEDURE SORT used 0.22 CPU seconds and 5360K.

PROC SORT DATA=HARI; BY HCRID CSTSEG;

00004100
00003700
00003900
00004000
00004200
00004300

0C004500
00004600
00004600
00004700
00004700
00004100

00004500
00004600
00004400
00004700
00004700
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data set WORK.HARI has 193 observations and 3 variables.
PROCEDURE SORT used 0.01 CPU seconds and 53460K.

ODATA TRANTOR; MERGE TRANA HARI; BY HCRID CSTSEG;

data set WORK.TRANTOR has 15714 observations and 21 variables.
DATA statement used 0.34 CPU seconds and 5368K.

DATA TRAN; SET TRANTOR;
IF CAT GT O THEN DELETE;

data set WORK.TRAN has 15514 observations and 21 variables.
OATA statement used 0.14 CPU seconds and 5368K.

DATA INTRABMC; SET TRAN;
bbb bbb bbad bbbt b T
* IDENTIFYING THE INTRABMC CONTRACT COST SEGMENTS *;
* BY THEIR ACCOUNT NUMBERS *-

e ol o ol A ol i P e ol o o Tl T R i el .

[F  ACCOUNT = 53127 OR ACCOUNT = 53129 ;

it il e o i R A e e o e W i .

-

-

,
* IDENTIFYING AND REMOVING BOX ROUTE CONTRACTS *.
* FROM THE INTRA-BMC DATA SET we
e 7 VI e i ol sl 2 e v e o8P ol 2k e ol e R R e el e e e iy i e e e i
System
BOXRT=0;

IF RTYPE=4 THEN BOXRT=1;

IF RTYPE=S AND

BOX > 0 AND TRCUBE LE 300 THEN BUXRTx=1;
IF RTYPE = & AND

BOX > O AND TRCUBE LE 300 THEN BUXRT=1;

data set WORK.INTRAEMC has 348 cbservetions and 22 variables.
OATA scatement used 0.09 CPU secords and 5368K.

DATA TNTRABMC BOX; SET [NTRABMC;
IF BOXRT=0 THEN OUTPUT INTRABMC;
IF BOXRT=1 THEN DUTPUT BOX;

data set WORK.INTRABMC has 347 observations and 22 variables.
data set WORK.BOX has 1 observations and 22 variables.
DATA statement used 0.02 CPU seconds and 53468K.

PROC MEANS DATA=BOX;

PROCEDURE MEANS printed page 1,
PROCEDURE MEANS used 0.01 CPU seconds and 5516K.

PROC MEANS DATA=INTRABMC;

PROCEDURE MEANS printed page 2.
PROCEDURE MEANS used 0.02 CPU seconds and 55164K.

PROC FREQ DATA®INTRABNC;

TABLE VEWGRP*AREA;
it**'tttﬂitt*iti-ttittitt-t*t****tt**t*titt*twtttt*trt;
* CREATING VEHICLE CAPACITY FOR ANY POWER ONLY *;
* COMTRACTS IN THE INTER-BMC ACCOUNT ..
* CALCULATING THE TOTAL CUBE FOR EACH OBSERVATION *,

AR AR R TR R R R R T T A SRR iR e W d i .
4

NOTE: The PROCEDURE FREQ printed page 3.

NOTE:

60
&1
62
63
&4
65

The

PROCEDURE FREQ used 0.02 CPU seconds and 5743K.

DATA THTRABMC; SET INTRABMC;

IF VEHGRP = 12 AND AREA = 1 THEN TRCUBE= 2649;
IF VEHGRP = %12 AND AREA = 2 THEM TRCUBE= 2B17;
IF VEHGRP = 12 AND AREA = & THEN TRCUBE= 2918;
IF VEHGRP = 12 AND AREA = 5 THEW TRCUBE=2433;
I¥ VEHGRP = 12 AND AREA = 7 THEM TRCUBE= 2700;
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86 IF VEHGRP = 12 AND AREA = B THEN TRCUBE= 2854;
67 F VEHGRP = 12 AND AREA = 12 THEN TRCUBE=2320;
68 CUBE=TRCUBE*NUMTRX ;

69

NOTE: The data set WORK,INTRABMC has 347 observations and 23 variables.
NOTE: The DATA statement used 0.02 CPU seconds and 5743K.

&9 PROC MEANS;

70 e e L P
71 * CONSTRUCTING THE DATA SET ON THE BASIS OF THE W
72 * HCRID & THE CONTRACT COST SEGMENT *.
7 e L L

14 The SAS System

NOTE: The PROCEDURE MEANS printed page 4.

NOTE: The PROCEDURE MEANS used 0.02 CPU seconds and 5743K.
74 PROC SORT; BY HCRID CSTSEG;

NOTE: The data set WORK.INTRABMC has 347 obtervations and 23 variablas.
NOTE: The PROCEDURE SORT used 0.01 CPU seconds and 5743K.

73 PROC MEANS WOPRINT; BY HCRID CSTSEG; ID RTYPE AREA ACCOUNT VEHGRP;
76 VAR YRMILE COST CUBE NUMTRK RL SUMLNGTH NUMTRP;

7 QUTPUT OUT=TRABMC2Z MEAN=YRMILE COST MCUBE MNUMTRK RL SUMLNGTH

78 NUMTRP SUM =SYRMILE SCOST CUBE NUMTRX SRL SLENGTH STRIF N3NOBS;
?9 *I**if'*ff*ﬁ.’********ﬁiﬁt*’ﬁﬁ"ﬁi*""’t*if*’ﬂ*tt'***‘

80 * ELIMINATING OBSERVATIONS WIHT MISSING ROUTE LENGTH,*:

81 * CUBE, ANNUAL MILES OR TRUCKS *e

az ttiw*ttittiitttt***ittttiwttttii“i‘ttt*ii'itttiiitiiiﬁ

a3

NOTE: The data set WORK.TRABMC2 has 340 observations and 23 varisbles.
NOTE: The PROCEDURE MEANS used 0.03 CPU seconds and 5755K.

a3 DATA M1SS TRABMC2: SET TRABMCZ;

84 IF &L = . THEN RL=0;

as I[F CUBE = . THEN CUBE = 0;

86 IF YRMILE = . THEN YRMILE = O;

87 [F NUMTRK = . THEN NUMTRX = O;

a8 IF YRMILE LE O

89 OR RL LE 0 OR CUBE LE O DR COST LE O OR NUMTRK LE O THEM OUTPUT MISS;
20 ELSE OUTPUT TRABMCZ;

92 * CREATING CUBIC FOOT MILES "
93 t**ttItitt*iiittt*titttititittilii*iiii'iiiittitiiii"
94

NOTE: The data set WORK.MISS has 12 obssrvations and 23 veriables.
NOTE: The data set WORK.TRABMC2 has 328 cbservations and 23 variables.
NOTE: The DATA statement used 0.02 CPU seccnds and 5755K.

9% DATA TRABMC2; SET TRABMC2;

95 AVECUBE=CUBE /NUMTRK ;

96 CFMmAVECUBE*YRMILE;

97 CSTCFMCOST/CFM;

98 ttif."‘ti"*-"ii-ii‘ﬁt"*ttt*wt*ttiiiiiiiiiiiii*l*ti‘
99 * MEAM CENTERING THE RIGHT-HAWD SIDE VARIABLES AND  =;
100 * CREATING THE AREA DUMMIES .
1 01 e e O s s e o o o R ol il e e el ol el . H
102

NOTE: The data set WORK.TRABMC2 has 328 cbservations and 26 variabltes.
NOTE: The DATA statement used 0.01 CPU seconds and 5755K.

102 PROC MEANS;
103 VAR COST CFM RL;
104 OUTPUT CUT=MTRABMC MEAN=MNCODST MNCFM MNRL;

105

Page 3 of 20
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NOTE: The data set WORK.MTRABMC has 1 observations and 5 variablea.
15 The SAS System

NOTE: The PROCEDURE MEANS printed page 5.
NOTE: The PROCEDURE MEANS used 0.01 CPU seconds and 5755K.

105 DATA TRABMC3;

106 IF _N_ = 1 THEN SET MTRABMC; SET TRABMC2;
107 CFM=CFM/MHCFM;

108 RL=RL/MNRL;

109 IF COST > 0 THEN

110 COST=L0GCCOST); ELSE COST=0;

171 IF CFM > O THEN CFM=LOG(CFM); ELSE CFM=Q;
112 RL=LOGCRL);

113 CFM2=CFM**2;

14 RL2=RL**2;

115 CFMRL=CFM*RL ;

116 A1 = 0; 1F AREA=1 THEN A1 =%;
17 AZ = 0; IF AREA=2 THEN A2 =1;
118 A3 = 0; IF AREA3 THEN A3 =1;
19 AL = 0; IF AREA=4 THEN A4 =1;
120 AS = 0; [F AREA=5 THEW A5 =1;
121 Ab = 0; IF AREA=6 THEN A6 =1;
122 A7 = 0; IF AREA=T THEN A7 =1;
123 AB = 0; [F AREA=B THEN A8 =1;
124 A9 = 0; 1F AREA=9 THEN A9 =1;
125 A10 = 0; IF AREA=10 THEN A10 =1;
126 A11 = 0; IF AREA=11 THEN A11 a1;
127 A12 = 0; IF AREA=12 THEN A12 =1;
128

NOTE: The data set WORK.TRABMC3 has 328 observations and &4 variables.
NOTE: The DATA statement used 0.04 CPU secords and 5770K.

128 DATA NODAT BMCREG; SET TRABMC3;

129 IF CFM=0 OR COST = 0 OR RL=0 THEN OUTPUT NODAT;
130 ELSE OUTPUT BMCREG;

131

HOTE: The data set WORK.NODAT has O observaiions and 44 variables.
NOTE: The data set WORK.BMCREG has 328 observations and 44 variables.
NOTE: The DATA statement used 0.02 CPU seconcds and 5770K.

131 DATA BMCREG; SET BMCREG;

132 LVLCOST=EXP(COST);

133 CFMT1=EXP(CFM); LVLCFM=CFM1*MNCIM;

134 RL1=EXP(RL); LVLRL=RL1*MNRL;

135 Rt ettt e e e L L L Lttt
136 * CREATING THE MEANS FOR THE ANALYSIS DATA SET *;
137 L e e Ly
138

NOTE: The data set WORK.BMCREG has 328 cbservations and 49 variables,
NOTE: The DATA statemant used 0.02 CPU seconds and 5770K.

138 DATA BMCREG; SET BMCREG; [F VEHGRP=12 THEM DELETE;
139

NOTE: The data set WORK.BMCREG has 180 cbservations and 49 veriables.
NOTE: The DATA statemsnt used 0.01 CPU seconds and S5770K.

16 The SAS System

139 PROC MEANS;

140 VAR COST CFM RL LVLCOST LVLCFM LVLRL;

141 L & e e T b Lt Ll
142 * ESTIMATING THE PRC’'S R87-1 SPECFICATION *;
143 * ADDING DUMMY VARIABLES FOR EACH AREA *
144 B L e Lt
145

146 TITLE1 'ESTIMATING INTRA-BMC VARTABILITY';

Page 4 of 20
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TITLEZ ‘USING TRANSLOG EQUATION/DATA ARE MEAN CENTERED';
TITLE3 *INCLUDING HETEROSCEDASTICITY CORRECTION';

PROCEDURE MEANS printed page 6.
PROCEDURE MEAMS used 0.07 CPU seconds and 5784K.

PROC REG;
MODEL COST = AS A12 .
CFM CFM2 RL RLZ CFMRL/ACOV;
T1: TEST A5, Al1Z;
ENDSAS;

cbservations read.

cbservations used in computations.

PROCEDURE REG printed pages 7-9.

PROCEDURE REG used 0.05 CPU seconds and 6217K.

SAS session used 2.40 CPU seconds and 6217X.
Institute Inc., SAS Campus Drive, Cary, NC USA 27513-2414
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The SAS System

Variable

ACCOUNT
AREA

FY
RTYPE
YRMILE
80X
cosTt
FUEL
HOWAGE
CP1COST
CONTYPE
VEHGRP
NUMTRK
TRCUBE
SUMLNGTH
NUMTRP

§3127.00
11.0000000
95.0000000

5.0000000
90557.40
5.0000060
50569.63
44543.23

0

6026.40
1.0000000
2._0000000
1.0000000
240.0000000
298. 8000000
2.0000000
149.4000000

1.0000000

53127.00
11,0000000
95.0000000

5.0000000
90557.40
5.0000000
50569.63
44543.23
0

6026.40
1.0000000
2.0000000
1.0000000
240.0000000
298 .8000000

2.0000000
149. 4000000

1.0000000

53127.00
11.0000000
95.0000000

5.0000000
90557.40
5.0000000
50569.63
44543.23
0

6026.40
1.0000000
2.0000000
1.0000000
240.0000000
298.8000000

2.0000000
1494000000

1.0000000

53127.00
1. 0000000
95.0000000
1.0000000
39.0000000

ACCOUNT
AREA

FY
RTYPE
YRMILE
BOX
COST
FUEL
HDWAGE
CPICODST
CONTYPE
VEHGRP
NUMTRK
TRCUBE
SUMLNGTH
NUKMTRP
RL

347
347
347
347
347
347
347
347
347
347
347
347

53127.05
6. 1066282
$5.0000000
1.0317003
422468.24
0

500172.91
93012.44
251207.94
B2608.96
1.0547550
10.8731988
5.6080692
1431.41
1343.05
9.9971182
162.59521037

0.3183514
3.4936171
0
0.2193744
478655.10
0
533711.96
138714 .38
292632.96
88616.35
0.34823%94
1.2658484
6.3906311
1344 .60
1286.26
8.0254287
123.5103661

0
]
0
0
0

1.0000000
3.0000000

ocoOocoo

53129.00
12.0000000
%5.0000000

3.0000000
405101175
0

4669948.50
1257752.25
2121161.25
728989.38
4.0000000
12.0000000
48.0000000
3000.00
10489.40
40.6060000
767.5000000

1The SAS System

TABLE OF VEHGRP BY AREA
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VEHGRP AREA

Frequency
Percent
Row Pct
Col Pct 1} 2§ 3 4| 5] 7 B| 9| 10| 1] 12| Total
--------- et S R R R e RS LT L SR e R LRl LRl 2
3 0 0 0 0 0 0 0 1 0 0 v] 1
0.00 0.00 0.00 0.00 0.00 0.00 0.00 G.29 0.00 0.00 0.00 0.29
0.00 0.00 0.00 p.00 0.00 0.00 0.00 | 100.0G 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.79 0.00 0.00 0.00
--------- P e L LE EEEP R L LEEE Rt EEEEEEERL R SRRt il R LR b
& b 0 0 1 0 D 0 D D D 0 1
0.00 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.29
0.00 0.00 0.00 | 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 1.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00
--------- R L e L e e e e el e e
7 1] 4] 3 4] g 1 0 1 0 a 0 5
0.00 0.00 0.86 0.00 0.00 0.29 0.00 D.29 0.00 0.00 0.00 1.44
0.00 0.00 60.00 0.00 0.00 20.00 0.00 20.00 0.00 0.00 0.00
0.00 0.00 9.38 Q.00 0.00 4. 76 0.00 1.79 0.00 0.00 0.00
......... B e L R R A ek LR LR EEEEREEEE R it bbbl
9 10 1 5 3 Z 1 3 1 0 5 g 31
2.88 0.29 1.44 .88 0.58 0.29 0.86 0.29 0.00 1.44 0.00 B.93
32.26 3.23 16.13 9.68 6.45 3.23 9.68 3.23 0.00 16.13 0.00
26.32 3.85 15.63 4.5% 14.29 4.76 11.54 1.79 0.00 22.73 0.00
--------- N T e Ay e L L el SRR R L LR R SR L LA EEERRT 4
10 18 1 17 1 0 1 4 26 26 12 2 108
5.19 0.29 4.90 0.29 6.00 0.2¢ 1.15 7.49 7.49 1.46 0.58 31.12
16.67 0.93 15.74 0.93 0.00 0.93 3.70 24.07 24 .07 M1 1.85
47.37 3.85 53.13 1.52 0.00 4.76 15.38 46,43 96.30 54.55 10.53
--------- T T I AT SRR TRy R R e Rt SRR EEL EEEERE RS EEEEEAEES R LA S ad ]
1 4 0 4 1 0 0 0 26 0 5 2 42
1.15 0.00 1.15 .29 0.00 0.00 0.00 .49 0.00 1.44 0.58 12.10
9.52 0.00 9.52 2.38 0.00 0.00 0.00 61.90 0.00 11.90 4.76
10.53 0.00 12.50 1.52 0.00 0.00 0.00 46.43 .00 22.73 10.53
--------- R e L e e LT EY LR SRR AR RS LER LT Skt 4
12 6 24 3 60 12 18 19 1 1 0 15 159
1.73 6.92 B4 17.29 3.46 5.19 5.48 0.29 0.29 0.00 4.32°| 45.82
3.77 15.09 1.89 37.74 7.55 11.32 11.95 0.63 0.63 0.00 9.43
15.79 92.31 .38 90.91 85.M 85.71 73.08 i.7% 3.70 G.0C 78.95
--------- B L LT T e e R e S et SRR EEL LEREEEEEL L E R SR 0 4
Total 38 26 32 66 14 21 26 56 27 22 19 347

10.95 7.49 9.22 19.02 4.03 6.05 7.49 16.14 7.78 6.34 5.48 100.00
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1The SAS System

variable

Std Dev

ACCOUNT
AREA

fY
RTYPE
YRMILE
80X
CosT
FUEL
HDWAGE
CPICOST
CONTYPE
VEHGRP
NUMTRK
TRCUBE
SUMLKGTH
NUMTRP
RL

CAT
BOXRT
CUBE

347
347
347
347
347
347

0
347
347

53127.05
6.1066282
95.0000000
1.0317003
422468.24
0

500172.91
93012.44
251207.94
82608.96
1.0547550
10.8731988
5.6080692
2657.36
1343.05
9.9971182
162.5521037
0

15163.71

0.3183514
3.49386171
Q
0.2193744
4T84655.10
0
533711.96
138714.38
252632.96
88616.35
0.3482394
1.26584B4
6.3906311
461.2336750
1286.26
8.0254287
123.5103661

53127.00
1.0000000
95.0000000
1.0000000
39.0000000
0

0

0

0

0
1.0000000
3.0000000

[= == =]

53129.00
12.0000000
95.0000000

3.0000000
4051011.75
0
4669948.50
1257732.25
2121161.25
728989.38
4 .0000000
12,0000000
48.0000000
3000.00

10489.40
40. 0000000

1The SAS System

vVariable

328
328
328

508044 .42
1182272546
167.1470427

540018.2%
1361931205
124.2749061

L669948.50
11135675325
767 .5000000

1ESTIMATING INTRA-BMC VARIABILITY
USING TRANSLOG EQUATIOM/OATA ARE MEAN CENTERED
INCLUDING HETEROSCEDASTICITY CORRECTION

Std Dev

12.8655689
-0.3720576
-0.1364027
£07490.09
1416030846
191.7253889

0.9871566
1.1260398
0.7817323
661467.97
1671170501
143.2925928

10.161488%
-3.5345145
-2.1561815
25886 .81
34490340.00
19.3500000

15.3566586
2.2427155
1.5242646

4669948.50

11135675325
767.5000000

Yariable N
COST 180
CFM 180
RL 180
LVLCOST 180
LYLCFM 180
LVLRL 180
1ESTIMATINHG

INTRA-BMC VARIABILITY

USING TRANSLOG EQUATIOM/OATA ARE MEAM CENTERED
INCLUDING HETERQSCEDASTICETY CORRECTION

0Zjogebed 0)-£11-SdSN/SAN O) WWALIYIERY



Model: MODEL1
Dependent Variable: COS1

Analysis of variance

Sum of Mean
Source DF Squares Square F value Prob>F
Model 7 167.10127  23.87161 560.127 0.0001
Error 172 7.3303% 0.04262
C Total 179 17443140
Root MSE 0.20644 R-square 0.9580
Dep Mean 1286557 Adj R-sq 0.9563
c.v. 1.60461
Parameter Estimates
Parasmeter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > |T|
INTERCEP 1 13.140229 0.02303187 570.524 0.0001
AS 1 0.202655 0.15253856 1.329 0.1858
A2 1 -0.126122 0. 106798460 ~1.181 0.2393
CFM 1 0.958063 0.01978443 48,425 0.0001
CFM2 1 0.030653 0.01790589 1.712 0.0887
RL 1 ~0.178253 0.02773535 -6.427 00001
RL2 1 0.069024 0.032008%0 2.156 0.0324
CFMRL 1 -0.047228 0.04121307 ~1.146 0.2534
TESTIMATING INTRA-BMC VARIABILITY
USIMG TRANSLOG EQUAT]OM/DATA ARE MEAN CENTERED
IRCLUDTNG HETEROSCEDASTICITY CORRECTION
Dependent Variabie: COST
Consistent Covariance of Estimates
ACav INTERCEP A5 Al2 CFM
INTERCEP  0.DDD4L9B3422  D.0D038867224  -D.000033942  -0.000047628
AS 0.0003867224 Q.01477775  0.0006315584  0.0008019897
A2 -0.000033%42  0.0005315584 0.005157453  0.0001503781
CFM -0.000047628 0.DOOBO19E97  0.0001503781  0.0002648905
CFM2 -0.0006350371  -0.001493395  -0.000157262  -0.000104297
RL -0.000088935  -0.000238308 -0.00010715  -0.000134659
RL2 -0.000461306  -0.000522964  -0,000479782  0.0000280043
CFMRL 0.0007070008 0.0028080995 0.0005998659  0.0002002334

CFM2

-0.000350371
-0.001493395
-0.000157262
-0.000104297
0.0065963616
0.0000550174
0.0004122352
-0.001179964

RL

-0.000088936
-0.000238308

-0.00010715
-0.000134659
0.0000550174

0.000528418
0.0000567831
-0.000025358

RLZ

-0.0004613056
-0.000522964
-0.000479782
0.0000280043
0.0004 122352
0.0000567831
0.0010084438
-6.001185493

CFMRL

0.0007070008
0.0028080995
0.0005998659
0.0002002334
-0.001179964
-0.000025358
-0.001185493
0.0026960473
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Attachment to UPS/USPS-T13-10 Page 11 of 20

1 OPTIONS NODATE; 00004100
2 OPTIONS LINESIZE=131 NOCENTER; 06303700
3 * ESTIMATING VARIABLITIES ON HCSS DATA; 00003900
4 * Y ACCOUNT CATEGORY: 00004000
5 ti-m"'tt'iIII“*"'**"*‘*'IIH!ﬂititi".til‘lt-ttt: 0000‘.200
6 * READING IN THE HCSS DATA *; 00004300
? i A i el A T e Ve e i R R W R e e .

8 DATA TRANT; INFILE TRA; 00004500
9 [NPUT HCRID § 1-5 REN $ 7 ACCOUNT 9-13 AREA 15-16 FY 18-19 RTYPE 21 00004600
10 CSTSEG $ 23 YRMILE 25-38 BOX 40-44 COST 46-56 FUEL 58-68 00004600
11 HDWAGE 70-80 CPICOST 82-92 LONTYPE 94 VEHGRP 96-97 NUMTRK 99-101 00004700
12 TRCUBE 103-107 SUMLNGTH 109-122 NUMTRP 124-126 RL 128-138; 00004700
13 00004100

NOTE: The infile TRA is:
Dsname=H20558. HCSS . HGWYDAT 1. DATA,
Unit=3390, Volume=TDAADT ,D1sp=SHR Bl ksi.e=480,
t rect=180,Recfm=FB

NOTE: 8010 records were read from the infile TRA.
NOTE: The data set WORK_TRANT has 8010 ocbservations and 20 variables.
NOTE: The DATA statement used 0.47 CPU seconds and 2558K.

14 DATA TRANZ; INFTLE TR8; 00004500
15 INPUT HCRID $ 1-5 REN % 7 ACCOUNT 9-13 AREA 15-16 FY 18-19 RTYPE 21 00004400
16 CSTSEG § 23 YRMILE 25-38 BOX 40-44 COST 46-56 FUEL 58-68 00004600
17 HDWAGE 70-80 CPICOST 82-92 CONTYPE 94 VEHGRP 96-97 NUMTRK 99-10t1 00004700
18 TRCUBE 103-107 SUMLNGTH 109-122 NUMTRP 126-126 RL 128-138; Q0004700

NOTE: The infile TRB is:
Dsname=H20558_HCSS5.HGWYDAT2.DATA,
Unit=3390, Volume=TOAAZS,Disp=SHR Blkaize=4B0,
Lrecl=160,Recfm=FB

NOTE: 7704 records were read from the infile TRB.
12 The SAS System

NOTE: The data set WORK.TRANZ2 has 7704 observations and 20 variables.
NOTE: The DATA statement used 0.43 CPU seconds and 2568K.

19 DATA TRANA; SET TRAK1 TRANZ;

20

21 Dt L
22 * READING IN THE LIST OF UNUSUAL OBSERVATIONS, MERGING THE LIST *;
23 * WITH THE TRANSPORTATION DATA AMD DROPPING THE UNUSUAL OBS *.
24 L L

NOTE: The data set WORK.TRAMA has 15714 observations and 20 variables,
NOTE: The DATA statement used 0.13 CPU seconds and 24652K.

25 DATA HARI; IMFILE SELDON;
26 INPUT HCRID SCSTSEG SCAT;

NOTE: The infile SELDON is:
Dsname=H20558,08SL [ST.DATA,
Unit=339C, Volune=TOAA%41,Disp=SHR Bl ks i 2e=6233,
Lrec{=256,Recfm=vB

NOTE: 193 records were read from the infile SELDON,
*The minimum record Length was 17.
The maximum record length was 17.
NOTE: The data set WORK.HARI has 193 observations and 3 variables.
NOTE: The DATA statement used 0.02 CPU seconds and 2684K.

27 PROC SORT DATA=TRANA; BY HCRID CSTSEG;

NOTE: The data set WORK.TRANA has 15714 observations and 20 variables.
NOTE: The PROCEDURE SORT used 0.22 CPU seconds and 53460K.

28 PROC SORT DATA=HARI; BY HCRID CSTSEG;
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data set WORK_HARI has 193 observations and 3 variables.
PROCEDURE SORT used (0,01 CPU seconds and 5360K.

DATA TRANTOR; MERGE TRANA HARI; BY HCRID CSTSEG;

dats set WORK.TRANTOR has 15714 observations and 21 variables,
DATA statement used 0.33 CPU seconds and S5348K.

DATA TRAN; SET TRANTOR;
IF CAT GT O THEN DELETE;

data set WORK.TRAN has 15516 observations and 21 variables,
DATA statement used 0.13 CPU seconcls and 5368x.

DATA [NTRABMC; SET TRAN;

AR AR AR R AR AR EE RS
* IDENTIFYING THE [NTRABMC CONTRACT COST SEGMENTS *
* BY THEIR ACCOUNT NUMBERS -

e v ok A I e R R R R AR T TR .
.

IF ACCOUNT = 53127 OR ACCOUNT = 533129 ;

Wik dr AW T R R TR AR AR TR AR Y .
'

* JIDENTIFYING AND REMWOVIMG BOX ROUTE COMTRACTS *.
* FROM THE INTRA-BMC DATA SET -
ttiﬂI'I‘tl‘tti'ittt*tIt--tt*ttttttl‘tlrtt*tttttittttitttttt;
System

BOXRT=0;

[F RTYPE=4 THEN BOXRT=1;

[F RTYPE=5 AND

BOX > O AND TRCUBE LE 300 THEN BOXRT=1;
[F RTYPE = & AND

BOX > O AND TRCUBE LE 300 THEN BOMRT=1;

datm set WORK.[NTRABMC has 348 observations and 22 variables.
DATA statement used 0.08 CPU seconds and 5348K.

DATA INTRABMC BOX; SET INTRABMC;
[f BOXRT=0 THEN OUTPUT INTRABMC;
[F BOXRT=1 THEM OUTPUT BOX;

dats set WORK.INTRABMC has 347 observations and 22 variables.
data set WORX.BOX has 1 obgervations and 22 variables.
DATA statement used 0.01 CPU seconds and 5348K.

PROC MEANS DATA=BOX;

PROCEDURE MEANS printed page 1.
PROCEDURE MEANS used 0.01 CPU seconds and 5516K.

PROC MEANS DATA=INTRABMC:

PROCEDURE MEANS printed page 2.
PROCEDLIRE MEANS used 0.02 CPU seconds and 5516K.

PROC FREQ DATA=INTRABMC;
TABLE VEHGRP*AREA;

A I e O W ol ol o e T 0 iy e R A A e AR i e e '-
* CREATING VEHICLE CAPACITY FOR ANY POWER ONLY 2
* CONTRACTS IN THE INTER-BMC ACCOUNT -
* CALCULATING THE TOTAL CUBE FOR EACH OBSERVATION  *;

ol el v T e ol o S vl o A R R i i il ol o o ol o e ;

NOTE: The PROCEDURE FREQ printed page 3.
NOTE: The PROCEDURE FREQ used 0.02 CPU seconds and 5743K.

DATA INTRABMC; SET INTRABMC;

[F VEHGRP = 12 AND AREA = 1 THEN TRCUBE= 2649;
IF VEHGRP = 12 AND AREA = 2 THEN TRCUBE= 2B17;
IF VEHGRP = 12 AND AREA = &4 THEN TRCUBE=x 2918;
IF VEHGRP = 12 AND AREA = 5 THEN TRCUBE=2433;

IF VEHGRP = 12 AND AREA = 7 THEN TRCUBE= 2700;

Page 12 of 20
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&b IF VEHGRP = 12 AND AREA = 8 THEM TRCUBE= 2854;
67 IF VEHGRP =3 12 AND AREA = 12 THEN TRCUBE=2320;
68 CUBE=TRCUBE"NUMTRK ;

69

NOTE: The data set WORK.INTRABMC has 347 obaervations and 23 variables.
NOTE: The DATA atatement used 0.02 CPU seconds and 5743K.

&89 PROC MEANS;

70 B T R s
r

7 * CONSTRUCTING THE DATA SET ON THE BASIS OF THE b

T2 * HCRID & THE CONTRACT COST SEGMENT *.

™ b i A Ll

14 The SAS System

NOTE: The PROCEDURE MEANS printed page 4.

NOTE: The PROCEDURE MEANS used 0.02 CPU seconds and 5743K.
74 PROC SORT; BY HCRID CSTSEG;

NOTE: The date tet WORK.INTRABMC has 347 cbuervations and 23 variables.
NOTE: The PROCEDURE SORT used 0.071 CPU seconds and 5743K.

7S PROC MEANS NOPRINT; BY HCRID CSTSEG; ID RTYPE AREA ACCOUNT VEHGRP;
76 VAR YRMILE COST CUBE NUMTRK RL SUMLNGTH NUMTRP:

i OUTPUT OUT=TRABMC2 MEAN=YRMILE COST MCUBE MNUMTRK RL SUMLNGTH

78 NUMTRP  SUM =SYRMILE SCOST CUBE MUMTRK SRL SLENGTH STRIP N=NOBS;
7% e L e L Lt

80 * ELIMINATING OBSERVATIONS WIHT MISSING ROUTE LENGTH ",

81 * CUBE, ANNUAL MILES OR TRUCKS .,

az A A R T T S RS :

a3

NOTE: The data set WORK.TRABMCZ has 340 observations and 23 variables.
NOTE: The PROCEDURE MEANS used 0.03 CPU seconds and 5755K.

83 DATA MISS TRABMCZ2; SET TRABMC2;

84 IF RL = . THEN RL=0;

85 IF CUBE = . THEN CUBE = 0;

86 IF YRMILE = . THEN YRMILE = 0;

a7 IF NUNTRK = . THEN NUMTRK = 0;

as IF YRMILE LE 0O

a9 OR RL LE O OR CUBE LE O OR COST LE O DR NUMTRK LE O THEN OUTPUT WISS;
%0 ELSE OUTPUT TRABMC2;

9 1 frip e W d R AR R iR R R R R W R R TR TR RN Wi .
92 * CREATING CUBIC FOOT MILES ”
93 tti"ltt‘ttfi"-’i**i'i-iiii'ﬂitt*tﬁ'*ittt'&"ﬁtitt'***&tt .
94

KOTE: The data set WORK.MISS has 12 obwervations and 23 variables,
NOTE: The dats set WORK.TRABMCZ has 328 observations and 23 variables.
NOTE: The DATA statemsnt used 0.02 CPU seconds and 5735K.

%% . DATA TRABMC2; SET TRABMC2;

95 AVECUBE=CUBE /NUMTRK ;

96 CrM=AVECUBE*YRMILE;

97 CSTCFM=COST/CFM;

98 FETTHRETTTT TSR TR TR R R R SRR A i el e e s de e e ol ke i ;
% * MEAM CENTERING THE RIGHT-HAND SIDE VARIABLES AND ¥;
100 * CREATING THE AREA DUMMIES .
1 01 "-*i"ttt“‘*i""ii"l""*ﬂ*i’“i*t""i‘***i-iiiii‘i'*‘"“-- :
102

NOTE: The data set WORK.TRABMCZ has 328 obuervations and 26 variables.
NOTE: The DATA statement used 0.01 CPU seconds and 5755K.

102 PROC MEANS;
103 VAR COST CFM RL;
104 OUTPUT QUT=MTRABMC MEAN=MNCOST MMCFM MNRL;

105
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NOTE: The data sef WORK.MTRABMC has 1 obaservations and 5 variables.
15 The SAS Systam

NOTE: The PROCEDURE MEANS printed page 5.
NOTE: The PROCEDURE MEANS used 0.071 CPU seconds and 5755K.

105 DATA TRABMCI;

106 IF _M_ = 1 THEN SET MTRABMC; SET TRABMC2;
107 CFM=CFM/MNCFM;

108 RL=RL /MNRL;

109 I[F COST > Q THEN

110 COST=LOG(COST); ELSE COST=0;

M IF CFM > O THEN CFM=LOG(CFM); ELSE CFM=0;
112 RL=LOG(RL);

113 CFM2=CFM¥*=2;

114 RL2=RL**2;

115 CFMRL=CFM*RL ;

116 A1 = 0; IF AREA=1 THEN A1 =1;
117 A2 = 0; IF AREA=Z THEM A2 =1;
118 A3 = 0; IF AREA=3 THEN A3 =1;
119 A4 = 0; IF AREA=4 THEN A4 =1;
120 A5 = 0; IF AREAXS THEN AS =1;
121 A6 = 0; IF AREA=6 THEN A& =1;
122 A7 = 0; 1F AREA=T THEN A7 =1;
123 A8 = 0; IF AREA=8 THEN A8 =1;
124 A9 = 0; [F AREA=D THEN A9 =1;
125 A10 = 0; IF AREA=10 THEN A10 =1;
126 A11 = 0; IF AREA=11 THEN A1 =1;
127 A12 = 0; IF AREA=12 THEN A12 =1;
128

NOTE: The data set WORK.TRABMC3 has 328 observations and 44 variables.
NOTE: The DATA statement used 0.04 CPU secorxis and 5770K.

128 DATA NODAT BMCREG; SET TRABMCS;

129 If CFM=0 OR COST = 0 OR RL=0 THEN QUTPUT NOQDAT;
130 ELSE OQUTPUT BMCREG;

131

NOTE: The data set WORK.NODAT has 0O observations and 44 variables.
NOTE: The data set WORK_BMCREG has 328 observations and 44 varisbles.
HOTE: The DATA-statement used 0.02 CPU seconds snd 5770K.

131 DATA BMCREG; SET BMCREG;

132 LYLCOST=EXP(COST);

133 CFMT=EXP(CFM); LVLCFM=CFM1*MNCFM;

134 RL1=EXP(RL); LVLRL=RLI*MNRL;

135 Rt Tt T
136 * CREATING THE MEANS FOR THE ANALYSIS DATA SET *;
137 B e e L L Ce L
138

NOTE: The dats sat WORK.BMCREG has 328 cbservations and 49 variables.
NOTE: The DATA statement used (.02 CPU seconds and 5770K.

138 DATA- BMCREG; SET BMCREG; !F VEHGRP=12 ;
139

NOTE: The dats set WORK.BMCREG has 148 observations and 49 variables.
NOTE: The DATA statement used 0.01 CPU secords and S770K.

16 The SAS System

139 PROC MEANS;

140 VAR COST CFM RL LVLCOST LVLCFM LVLRL;

141 AR AR E RN AR E A A A AN AL TEAARTEUUR A AU o
142 * ESTIMATING THE PRC'S RB7-1 SPECFICATION .,
143 * ADDING DUMMY VAR[ABLES FOR EACH AREA *.
144 *i'ﬁﬁ.*.*'****‘*ii**l'it'ﬁtt***i'*|I't'l*'*'*"****‘l‘"'*"i'*;
145

146 TITLE1 'ESTIMATING INTRA-BMC VARIABILITY!;

Page 14 of 20



147
148
149

NOTE:
NOTE:

149
150
151
152
153

NOTE:
NOTE:
NOTE:
NOTE:

NOTE:
NOTE:

The
The

148
148
The
The

The
SAS

Attachment to UPS/USPS-T13-10 Page 15 of 20

TITLE2 ‘USING TRANSLOG EQUATION/DATA ARE MEAN CENTERED';
TITLE3 'INCLUDING HETEROSCEDASTICITY CORRECTION';

PROCEDURE MEANS printed page &.
PROCEDURE MEANS used 0.01 CPU secords and 5784K.

PROC REG;
MODEL COST = A5 A12
CFM CFM2 RL RLZ CFMRL/ACOV;
T1: TEST A5, A12;
ENDSAS;

chaervations read.

cbservations used in computations.

PROCEDURE REG printed pages 7-9.

PROCEDURE REG used 0.04 CPU seconds and 6217K.

SAS session used 2.31 CPU seconds and 4217X.
Institute lnc., SAS Campus Drive, Cary, NC USA 27513-2414




0000005 ° 294
0000000 0Y
G7 68701
00°000¢
0000000 " 8%
0000000° L
0000000 ¥
2L 74606824
G2 L9LLELe
sZaslisel
057896699

0

Sl 110150y
0000000 ¢
0000000° 56
0000000° 21
00°62LES

coOoOO0OOoO

0000000° €
0000000° |
0

0

0

0

0
0000000° 68
0000000" |
0000000° 56
0000000° L
00°221ES

199¢0i5 €21
282%s20°d
Q2 9821
09" 99¢4
LLE906E°9
BYes9e” L
yo£28495°0
SETPLPE8
96" 289252
BE " YLLBEL
9671124288
0

01 °5598.%
iL612°0
0
LAL9E67 7K
yicEale™0

Y334V A8 d¥DH3A 40 378VL

wWa)sAS SYS Yl

28012557291
2gLlles’ s
§0°gved

Ly ienL
2690809 ° S
BR6LELR 0L
0854%50° L
96" B09ZE
%6°202152
hrelogs
167221005
0

Y2 B9NeLYy
00212071
0000000° 56
282590179
S0°221%S

LYE 1dx08
0 1¥2
198 T
1% dulWnN
IYE  HIONINOS
9 3824l
195 LN
196 duoHIA
29§ 3dAINO2
2% 150314
19§ 30WMGH
195 1and
L9 1503
FA 1Y X0d
% 3NIMaa
FA Y 3dAld
198 A
FA/LY LEYT)

%% 1ANO3OY

0000000° L

0000007 6%L
o0oooo0°2
0000008 " 86¢
0000000° 0%
000000071
000000072
00000001
0% 9209

0

TR %4
£9° 69505
0000000 " S
0% 25506
0000000" S
0000000° 56
00000007 L1
00" i2l%s

0000006° 1

000000%°&4%1L
0000000° 2
000000% " 862
0000000°0%Z
0000000° |
0000000°2
00000007 |
0y"9209

0

g2 EYay
£9°69406
0000000°S
015506
0000000°5
0000000° 56
0Q00000° § |
00°2¢215S

0060000 " |

000000%"6%1
0000000°2
0000008862
0000000° 0%
0000000 L
00000002
0000000° L
0%°9209

0

£ EYSYY
£9° 69505
0000000°S
0%° 25506
0006000° S
0000000° 56
00000007 1L
0022185

Asgd Pls

N 21q81aeA

W )SAS SWS Byli

0Z4o 91 8bed 0L-€LL-SdSN/SAN O} JuswydeRY



Attachment to UPS/USPS-T13-10 Page 17 of 20

AREA

VEHGRP

— - n - ™~ ~
- g
[+] (=] — [--] - ™~ |I5 o.
- "M - -+ =)
2
|z A_. ..f " L d + * +
. ) L] ] 1
-— 3 [ =] (=10 = == B ] [Falaa) (3] "y
i = ] , [l BN il iy A
! coe: oC0: ©O0G: OO OwO! .u9n" v
1 L] 1 L] -9 Lo | L]
1 L] I L] ) [} b
] L] [l L] 1} 1} ’
= t : ; i : t :
" ] L} ]
- - o R o~ I
ORI OIYR VIR INICR I CYIRR I 328 I NA
1] L = e . + L . - « - - L LI T | - - e | 1
; eeo ] eao —-Laq. moX T=EH @99 0
N . . N H . .
= + + [ + + + -
. H H H H
- oo o -X- LY
m D.M“m ' B : 288 : 8258 . °8333 ., Q3R g
- - . .« " L . 1 L] [ L . . ¥ L] . 1] 1]
. ©ooo: ©oo: GO0GI Kug: ©00; OOM N
[ ' ] ] o 1 ] '
L] » L] ) [} L] [}
L] 1] L] 1 1 L] 1
H + ' H + H +
\ v H
L= Q1 - o O ~0 O L2
. =°88¢8 ' LSRR TINR I 8IST I ATE2 T RER I R=
' TS = . B iR e e i i .
' oQC [ = =T ] oMy 7...!“. 7-1“_ [~ ~0
] [] o~ 1 [ ~ ] 0 ) ] —
[} L] 1 L ] 1 1}
L] 1 Li 1 1 1] 1
- + + + +* - +
1 ] 1 L] 1
2228 19228 !M8%L . TLRR I °8388:2388: 2%
. e B e A i Al A
[ (=N -3 = I [ =] = — ] (= N ol — . LN (=10 I = ] 51-”. P~
1 1 ' - -— 1 ] -— M
) ) . . ) | .
' , . . 1 : \
+ + + + - + +
. ' | 1 . H '
o . o
10228 TREL I TEINE TRER 1888 223K R8
. == e R i == Halrlie 4
. —E-K- oo oM T - -1- - W 0
' [l od ] [ » 1 -l
. H ) M . , :
— - - + + +- +* *
) H H ) H 1 ' H
=¥ - 5-3-N nmne o029 roggg I NYnNT Iy
. oQ . (=] 1 [T 4 [ oQ ' [=] e -0
' i S = Hiar bl ] . B Sl .
. ooo ooo O ococo ococo . MR -
[ + 0 -— 1 ] <
. ) . , ' ) )
i . ‘ . ' . ,
oy + + + + * + +
. 1 4 A .
. oo w mood ~ o o
L -~ergn 0288 MA%NR . TRAN I "EMN I 3RELE 1 8
\ el T = . i ) . il i ' .
» og- ' Soa, Ood: OOwi OfNNw—: Moo O
) [} ) 1 [ ] -y O -—
1] - L] L] L} 1 L] 1
\ , . ) ) . N
= * + + + + + +
1 , 4 ) ' )
~ " Y
10828 MS8R I NINY I EREN I YRR I "EER I AN
B et AN e . . L , d
! Ooo, OOQOT QW1 M TN OTro: O
) » w 1 - -y - "
‘ ' ) ' . ' '
] L] 1 4 1 L] L]
- + * + + - + +
1) » L] L} 1
. [« W g " » B MmO 09 ~ 0 - 0 O
1eg228.°8 88, "RK8. “RRG . I=R=%-] m 2880 &3
. el ) . sl T . == . H "
' OO0 OoOQoO omm com “X-X-B o ~
[ » ] » 1 1 — O
) ' . ' ) . '
' ' ) . ) ) '
+ H H M H M M
' f A
a M Pe | PRI O i
‘ogg3g8i°888 ;2888 @255 AR °RRR I RE
S = S = i A Ml i .
! ooco, OSSO MO MOk —00: =mun O
. 1 1 32_ - oy -— o -— -
. . . : \ ) .
- + + * + + *
s i . \ ¥ H H .
Y PR ] ' O -] Ve .Y '
e et 1 1 1 ) [ [ [ ]
§8& . ' : ' ' : " V=
Laao . . . . , ) . .
— — ] 1 ] L} L] 1 ] [
FCWO, ' 1 1 N ] 1 v O
w A o Lo . N ) ' v ] I




1The SAS System

Variable

Std Dev

HDUWAGE
CPICOST
CONRTYPE
VEHGRP
NUMTRK
TRCUBE
SUMLNGTH
NUMTRP
RL

CAT
BOXRT
CUBE

7
347
u7
347
347
347

53127.05
6.1066282
95 . 0600000
1.0317003
4224068.24
0
500172.91
93012. 44
251207.94
82608.96
1.0547550
10.3731988
5.6080692
2657.36
1343.05
9.9971182
162.5521037

0
15163.71

0.3183514
3.4936171

0

0.2193744
ATBA55.10

0

533711.96
138714.38
252632.946
88616.35
0.3482394
1.2658484
6.3906311
441.2336750
1285.26
8.0254287
123._5103661

53127.00
1.0000000
95.0000000
1.0000000
39.0000000

Wl =
o0o: OOOQD%%OOOOO

53129.00
12.0000000
95 . 0000000

3.0000000
4051011.7%5

0

4669948.50
1257715225
2121161.25
T28989.38
40000000
12.0000000
44.0000000
3000.00
10489.40
40. 0000000
767 .5000000

1The SAS System

Variable

COsT
CFM
RL

328
iz8
328

508044 .42
1182272546
167. 1470427

540018.25
1361931205
124 . 2749061

20827.68
19688448.00
10. 20600000

466994850
11135675325
767 .5000000

TESTIMATING INTRA-BMC VARIABILITY
USING TRANSLOG EQUATION/DATA ARE MEAN CENTERED
INCLUD ING HETEROSCEDASTICITY CORRECTION

Variable

Std Dev

148
148
145

12,5653745
-0.6320949
-0.4581034
387096.98
897971911
137. 2564595

0.8258929
0.9262406
0.8111056
298484 .57
759640383
87.82791465

9.9440382
-4.0951617
- 2. T964862

20827 .68
19688448 .00
10.2000000

14. 4070409
1.3475984
0.93626%

1806731.25

4549588776

426.3000000

1ESTIMATING INTRA-BMC VARIABILITY
USING TRANSLOG EQUAT1ON/DATA ARE MEAN CENTERED
INCLUDING HETEROSCEDASTICITY CORRECTION

0Zjo 8} @beq 0l-g11-SdSN/SAN O} JuawydERY



Model: MODEL1

Dependent Variable: COST

Analysis of Variance

Sua of Mean
Source OF Squeres Square F value Prob>F
Model 7 9.32192 13.76113 488 .893 0.0001
Error 140 5.94065 0.02815
C Totsl 147 100. 26857
Root MSE 0.16777 R-square 0.9607
Dep Mean 12.56537 Adj R-sq 0.9587
c.v. 1.3351%
Parameter Estimates
Parameter Standard T for HO:
Variable OF Estimate Error  Parsseter=0  Prob » |T|
INTERCEP 1 13, 044281 0.02118230 a15.811 £.0001
AS 1 0.43335¢4 0.05643044 7.679 0.0001
A2 1 0.168569 0.05551128 3.037 0.0029
CFM 1 0.992905 0.02560167 3s8.783 0.0001
CFM2 1 0.010717 0.02254110 0.475 0.4352
RL 1 -0,094660 0.034633749 -2.605 0.0102
RL2 1 0.043637 0.02684796 1.624 0.1068
CFMRL 1 0.012309 0.04116881 0.299 0.7654
TESTIMATING INTRA-BMC VARIABILITY
USING TRANSLOG EQUATION/DATA ARE MEAN CENTERED
INCLUDING HETEROSCEDASTICITY CORRECTION
Dependent Variable: COST
Consistent Covariance of Estimates
ACOV INTERCEP A3 A2 CFM
INTERCEP  0.0003467822 -0.000176097  -0.000032533  -0.0001333873
A5 -0.000176097  0.0030414535  -0.000011633  0.0001581385
A2 -0.000032533 -0.000011813  0.0018486579  -0.000035192
CFM -0,000133373  0.0001581345 -0.000035192  0.000710397%
CFM2 -0.000277319 0.0002130725 -D.0D0450345  0.0004 758375
RL 0.0000385996 0.0001881183  -0,000696578  -0.000225865
RL2 -0.000249913  0.0001101661  -0.000619972  0.0002338093
CFMRL 0.00040836427 -0,00038937 0.0008322603 -0.000596759

CFM2

~0.000277819
0.0002130725
-0.000480346
0.0004758375
G.6007452154
~0.000076003
0.0004895088
~0.001180396

RL

0.0000385996
0.0001581143
-0.000696578
-0.000225865
-0.000076603
0.0011902109
0. 0004832301
0.0000307664

RL2

-0.000249913
0.0001101667
-0.000619972
0.0002338093
0.0004895088
0.0004832301
0.0007681973
-0, 000970445

CFMRL

0.0004836427

~0.00033937
0.0008322503
-0.0005%6759
-0,001180396
0.0000307 664
~0,000970446
0.0021076032

0Z 10 61 86ed 0L-CL L-SdSN/SdN O JuawyoeRy



TESTIMATING INTRA-BMC VARIABILITY
USING TRANSLOG EQUATION/DATA ARE MEAN CENTERED
INCLUDING HETEROSCEDASTICITY CORRECTION

Dependent Variable: COST
Test: T Numerator: 0.9230 pF: 2 F value: 32.7924

Denominator: 0.02814B DF: 140 ProboF; 0.0001

Dependent variable: COST
Test: T1 using ACDOY estimates
DF: 2 Chisq Value: 77.251990825 frob>Chisq:  0.0000

0Z o 0z 9beg 04-¢i1-SdSN/SdN 0) JusWOERY



Page 1 of 2

Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-11.

(@)

(b)

You state on page 27, lines 15-17, of your testimony that you can account “for the
possibility of non-volume related regional variation in cost by inciuding dummy
variables for each region in the econometric specification.” Does this technique
also allow you to account for volume-related regional variations in cost?

if there are volume-related regional variations in cost, is your model specified in
such a way as to allow you tc take them correctly into account? Please describe
the basis for your answer.

UPS/USPS-T13-11 Response:

(a)

(b)

Volume-related variation in cost is captured through investigating the variation in l
both costs and volume (cubic foot-miles) across contracts. The cross-sectional data
base includes the variation in costs and volume (cubic foot-miles) across regions.
If contract cost segments in any particular region happen to have higher cubic foot-
miles than other regions, then that fact would be captured by the recorded cubic
foot-miles on those contract cost segments. In addition, each observation includes
the cost for the contract cost segments, so the volume-related variation in cost is
captured through estimation cf the cost/volume (cubic foot-mile) relationship across

all of the contract cost segments.

Yes. Volume-related variations in cost across regions would be captured in a cross-




Page 2 of 2

Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

sectionat database by a regression of cost on volume (cubic foot-miles). In fact, the
cross-sectional regression analysis accounts for both within-region variation in

volumes and cost, as well as across-region variations in volume and cost.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-12. Would you expect contractor fuel costs to be less volume-related, as
volume-related, or more volume-relatad than total contractor costs? Please describe the
basis for your answer.

UPS/USPS-T13-12 Response.

| don’t have an expectation either way. On one hand, | would expect fuel consumption to
be fairly closely related to the mileage component of cubic foot-miles. On the other hand,
regionai varations in fuel prices could bear no reiationship to cubic foot-miles. Because
fuel cost is a combination of price and fuel usage, these two factors work in opposite

direction and are potentially offsetting.

Please note that the variable that represents fuel cost in the HCSS extract should not be
used to investigate this hypothesis. As explained in my response to OCA/USPS T13-7,
the Postal Service pays the total cost specified in the contract, but it is up to the contractor
to decide how to allocate the total cost across the various types of costs that comprise the
cost statement. This allocation has no bearing on the amount of payment. Thus, the
allocation of costs to various fields like fuel cost or hired driver wages is arbitrary and

cannot be used in an analysis of purchased highway contract costs.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-13. The econometric results presented in Table 7 allow the constant
terms of the translog costs models to take different vatues in the different regions of the
country. Did you estimate, test, or examine any models based upon specifications that
allow other translog cost model coefficients to take different values in the different regions
of the country? If so, please provide copies of all computer programs, outputs, and other
resuits produced in the course of these investigations.

UPS/USPS-T13-13 Response:

| did not perform any of the altemativa analyses that you describe for two ;easons. First
except for the intra-SCF and box route categories there are not enough data in each of the
regions to permit accurate estimation of separate coefficients. As shown in the table
below, even in the case of inter-SCF, where there are many observations, the distribution
of data across regions is uneven. Some regions are more populous and require more
transportation and there are several regions for which there are not sufficient observations

to accurately estimate separate coefficients.

Second, because | have a cross sectional data base, | wanted to allow for not only the
variance in areas but also across areas. This approach permits more efficient estimation

and generates the single, national number reqguired for the volume varability calculation
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

Distribution of Inter-SCF Observations Across Regions

VAN CONTRACTS TRACTOR TRAILER
CONTRACTS

AREA FREQUENCY FREQUENCY

1 170 118

2 67 90

3 102 83

4 226 49

5 30 27

7 74 70

8 40 64

9 92 83

10 59 27

11 83 27

12 39 31

All 982 669
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Response of United States Postal Service Witness Bradiey
to
Interrogatories of United Parcel Service

UPS/USPS-T13-14. Consider as an example an Intra-City contract whose voiume, route
length, etc., were equal to the mesain values of the contracts used in the econometric
analysis whose results are reported in Table 15. Based upon the results of your
econometric analysis, what percentage change in costs would you expect to see in
response to a 1% change in the volume associated with this contract, holding all -eise
equal? Please explain the basis for your answer.

UPS/USPS-T13-14 Response:

My analysis is not designed to forecast the change in cost associated with a change in
cubic foot-miles on any one contract. Instead, it is designed to measure the overall
response in cost to a sustained increase in cubic foot-miles. With that caveat in place, the
econometric equation would predict that a 1 percent increase in volume would lead to 0.65

percent increase in the cost of that contract.
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Response of United States Postal Service Witness Bradley
to
interrogatories of United Parcel Service

UPS/USPS-T13-15. Consider as an example all of the Intra-City contracts for purchased
transportation entered into by the Postal Service. Based upon the resuits of your
econometric analysis, what percentage change in total costs would you expect to see in
response to a 1% change in the volumes associated with all of these contracts, holding all
else equal? Please explain the basis for your answer.

UPS/USPS-T13-15 Response:
| interpret your question to imply a 1 percent increase in volume (cubic foot-miles) on Intra-

City contracts nationwide. The econometric equation would predict that 1 percent increase

in cubic foot-miles would lead to an increase in cost of about 0.65 percent.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-16. Consider as an example all of the Intra-City contracts for purchased
transportation entered into by the Postal Service. How much of an increase in total costs
would you expect to see if, for each contract in the category, the Postal Service entered
into a second identical contract? Please explain the basis for your answer.
UPS/USPS-T13-16 Response:

| presume that when you use the term identical in your hypothetical, that it implies identical
cost on each of the new contracts. If so, the only possible outcome is a doubling of total
cost for the category. Of course, this is not how actual costs would react to a doubling of

cubic foot-miles. Because the variability of Intra-City contracts is less than one, a doubling

of cubic foot-miles would iead to a less-than-doubling of costs.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-17. Consider as an example all of the Intra-City contracts for purchased
transportation entered into by the Postal Service. How much of an increase in total costs
would you expect to see if, for every tenth contract in the category, the Postal Service
entered into a second identical contract? Please explain the basis for your answer.

UPS/USPS-T13-17 Response:

To answer this question, Iét us describe the set of all Intra-City contracts as C. Let each
contract in the set be represented by its annuai cost, C, where the subscript indexes
across the contracts. We then can define a subset of contracts C* where C* is made up
of the contracts that were selected by an every-tenth-contract selection rule. In other

words,

c* = {C,|j=10,20,30,..}

Using this definition, we can define the total cost associated with this subset of contracts

asc ;o where:

. N
C, = ;CJ’

| would expect total cost in your hypotheticai to increase by the amount ¢, . Of course, this

is not how total costs actually react to the implied increase in cubic foot-miles. Because the
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Response of United States Postal Service Witness Bradley
to
interrogatories of United Parcel Service

variability of Intra-City contracts is less than one, the increase in cost would be

proportionately smatler than the increase in cubic foot-miles.
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

UPS/USPS-T13-18. Consider as an example all of the intra-City contracts for purchased
transportation entered into by the Postal Service. How much of an increase in total costs
would you expect to see if, for every hundreth contract in the category, the Postal Service
entered into a second identical contract? Please explain the basis for your answer.
UPS/USPS-T13-18 Response:

To answer this question, let us describe the set of all Intra-City contracts as C. Let each
contract in the set be represented by its annual cost, C;, where the subscript indexes
across the contracts. We then can define a subset of contracts C* where C* is made up

of the contracts that were selected by an every-one hundredth-contract selection rule. In

other words,

c’ = {Cki k =100, 200, 300, . . .}

Using this definition, we can define the total cost associated with this subset of contracts

as¢, , where:
N
¢, = ; C,

| would expect total cost in your hypothetical to increase by the amount ¢,. Ofcourse,

this is not how total costs actually react to the implied increase in volume. Because the
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Response of United States Postal Service Witness Bradley
to
Interrogatories of United Parcel Service

variability of Intra-City contracts is less than one, the increase in cost would be

proportionately smaller than the increase in cubic foot-miles.
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Response of United States Postal Service Witness Bradley
to
Iinterrogatories of United Parcel Service

UPS/USPS-T13-19.

(a)

(b

In your opinion, do the characteristics (i.g,, volume, route length, number of routes,
number of trucks, etc.) of the Postal Service's contracts for purchased transportation
reflect efforts on the part of the Postal Service to obtain these services at the lowest
possible cost?

In attempting to obtain purchased transportation at the lowest possible cost, is the
Postal Service free to select whatever contract characteristics it believes are optimal
from its point of view, or are there constraints on the ability of the Postal Service to
alter contract characteristics? What are the nature of any such constraints?

UPS/USPS-T13-19 Response:

(a)

(b)

No. It is my understanding that the Postal Service, through the contracting process,
attempts to get reliable transportation service at the lowest possible cost. It does

not simply minimize cost because it requires reliable transportation service.

It is my understanding that the Postal Service is free to pick whatever characteristics

they require as constrained by applicable federal and state laws.




DECLARATION

I, Michael D. Bradley, declare under penalty of perjury that the foregoing

answers are true and correct, to the best of my knowledge, information, and belief.

J

Dated: A"?""‘ (997
e & +




CERTIFICATE OF SERVICE

| hereby certify that | have this day served the foregoing document upon all
participants of record in this proceeding in accordance with section 12 of the Ruies

of Practice.

Lo Yoy Mt 2

Susan M. Duchek

475 L'Enfant Plaza West, S.W.
Washington, D.C. 20260-1137
(202) 268-2990; Fax -5402
August 11, 1997




