
©=:•== 

& 
@ 

@ 

@ 

(=! 

@ 

@ 

@ 

@ 

& 
@ 
@ 
©•=•== 

PROGRAM NOTES 

THIS PROGRAM IS LCMTV GAUSSPRG DPR4.PRG 

THIS PROGRAM PRODUCES GENERALIZED LEAST-SQUAF^ES ESTIMATES 
OF THE MODEL WITH RAILROAD EFrECTS AND TIME EFFECTS. IT THEN 
COMPUTES RAILROAD-SPECIFIC VARIABLE COST RATIOS. 

IT PRODUCES THE FOLLOWING TABLESs 

TABLE l! SUMMARY STATISTICS FOR THfc DATA 

TABLE ?5 SUMMARY OF GLS ESTIMATION 

TABLE 3: RATIOS 
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@ (iJ 

@ 
DATA 

OUTPUT FILE =•= LPTl ON; 
F̂ORMAT /Ml /PD 10,4|| 

@ NUMBER or- RAILROADS 
@ NUMBER OF YEARS 

NT = N-KT; 

N 
T 

J.3; 

•3; 

NAMES 
OPEN Dl 
D 
Fl 

YI 
XII 
X2I 
RRI 
YEARI 

YEAR 

R 
RR 

Y 
XI 
X2 
|YEAR 

SELl 
SEL2 

= 
= 
= 
=-

_:r 

= 
-: 

:= 
= 

== 

= 
= 

— 

= 
= 
=.-= 

= 
= • 

GETNAME t"C:\\LCMTV\\DA 
C s\LCMTV\DA CAN NDPR.DAT 
READPCDl,135); 
CLOSE(Dl)p 

IGENADMN; 
I TRK; 
IGTM; 
IRRID; 
IYEAR; 

DC. ,YEARn; 

DC.,RRI3; 
RCSEQA(1,T,N:), . 3; 

DC. ,Yn; 
DC. ,Xin; 
DC. ,X2n; 
DC.,YEARI3; 

(YEAR .ED 1979); 
CYEAR ,EQ YEARCNT,.]>; 



CLEAR D; 

IF NAMESCYI,.] *̂ -= "CAFiF.XPS"; 
UNirSI :•= "MILLIONS OF DOLLARS PER YEAR"; 
|ELSE; UNITSl = "MILLIONS OF DOLLARS PER YEAR"; 
ENDIF; 

IF NAMES C X 11, . .1 *:=̂~ " TRK " ; 
UNITS2 = "HUNDREDS OF MILES OF RUNNING TRACK"; 
ELSEIF NAMESrXlI,.] $== "YST"; 
UNITS2 = "THOUSANDS OF MILES OF YARD SWITCHING TRACK"; 
ELSEIF NAMESCXII,.] $=== "SWT"; 
UNITS2 = "THOUSANDS OF MILES OF SWITCHING TRACK"; 
ENDIF; 
IF NAMESCX2I,.3 *•==•= "GTM"; 
U N i r S 3 -= "BILLIC3NS OF GROSS T O N - M I L E S " ; 
ELSEIF NAMESCX2I,.3 *r== "TMI"; 
UNITS3 = "MILLIONS OF TRAIN MILES RUNNING"; 
ELSEIF NAMFSCX2I,.3 $== "LRM"; 
UNITS3 -•= "MILLIONS OF LOCOMOTIVE ROAD--MILES"; 
ELSE IF NAMES C X 21, . 3 $=-̂- " THY " ; 
UNITS3 == "MILLIONS OF TRAIN HOURS YARD SWITCHING"; 
ELSE IF NAMES C X21, . 3 $•=•--- " THS " ; 
UNITS3 •= "THOUSANDS OF TOTAL TRAIN HOURS SWITCHING"; 
ELSEIF NAMESCX2I,.3 *=•= "CMP"; 
UNITSS = "MILLIONS OF CAR-MILES RR OWNED AND LEASED"; 
ELSEIF NAMESCX2I,.3 $r== "COR"; 
UNITSS =• "THOUSANDS OF CARLOADS ORIGINATED AND RECEIVED"; 
ENDIF; 

I 

g CALCULATE AND PEF-'OPT MEANG OF THE DATA @ 
& © 

A == 0NES<1,T-) -̂  ZEROSCljNTJ; 
A == REBHAPE(:A,N,NT); 

YM = INV(T)*A*Y; 
xiM •= INV«:T:)*A*XI; 
X2M --= INVCT:)»A*X2; 

XM •=• RR "̂  YM '" XIM -̂  X2M; 

DPR4.PRG 
•;>>>>>>>>>>>>>>:->>>>>>>>>>:->>^ TABLE 1 <<: ::.<<-:̂ <<<<<<< •:<<<<<<< •;-:r<<<-̂-f:; 

CONRAIL INCLUDED 

" ; ; $NAMES C YI,.3;;" ACCOUNT 
FORMAT 1,3; 

FORMAT /RD 8,0; 

THE DATA ARE GIVFN IN THE FOLLOWING UNITS: 

";; $NAMESCYI,,3; 



FORMAT 4 0 , 9 ; " " ; ; * U N I T S 1 ; 

FORMAT /RD B , S ; 
" ; ; * N A M E S C X 1 I , . 3 ; ; 

FORMAT 4 0 , S; " " ; ; <4;UNITS2; 

FORMAT /RD 8,B; 
";; *NAMESCX2I,.3;; 

FORMAT 40,8; " ";; *UNITS3; 

FORMAT /Ml /RD 12,4; 
II 

ri 

II 

11 

RAILROAD SPECIFIC MEANS OF THE DATA 
II 

11 

FORMAT 12,8; 
R'AILROAD ";; $NAMESCYI XII X2I,.3'; 

II 

LET MASh:Ll,43 = 1 1 1 1 ; 

LET FMTC4, 33 =-- "*.f t l f" 
" -f̂  . K 1 f " 

" » , * l f " 
" • M . * l f " 

2 0 
16 
14 
14 

0 
4 
4 
4 ; 

PR == PRINTF"MCXM, MASK, FMT); 

XM = MEANCCXM.)' ; 

OVERALL MEANS OF THE DATA 
II 

";; FORMAT /Ml /RD 17,4; XMC.,23;; 
FORMAT /Ml /RD 13,4; XMC,,33;; 
FORMAT /Ml /RD 13,4; XMC.,43; 

"\f"; 

CLEAR A, YM, PR, MASK, FMT; 

Iff 

@ CREATION OF DUMMY VARIABLES 
@ 

DUMR = DUMMY C R,RR); 
DUMR =• DUMRC,,1:N3; 
DUMT = DUMMY C YEAR,SEQA <1979,1,T)); 
DUMT = DUMTC.,2!T3; 
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YO 
XO 
X 

K 

B 
E 

E l 
E2 

-—•=:=:=:=: 

r r 

=: 
= 

= 

r-= 

== 

r:: 

= 

Y ; 
X I ~ X2 ; 

C O L S ( X ) ; 

I N V < X ' X ) * X ' Y ; 
Y - X-«B; 

D E L I F ( E , S E L 1 ) ; 
DELIF( :E,SEL2:>S 

OLSs STEP ONE IN GLS ••- -—@ 

RHO =̂  INV C E 2 ' E2 :> #E 1 ' E2; 

@ €! 
e --. sTE-p TWO UF GLS Q 
<§ PRAIS-WINSTEN TRANSFORMATION @ 
<i DUMMIES NOT TRANSFORMED @ 
@ (a 

Pll -= SQRTCl - RHOftRHO); 

PI •= ONES C 1,1.) "- Z EROS Cl, T-l) '̂  -RHO; 

P = RESHAPECPI,T,T); 

PCI, 13 == Pll; 

P ••=• EYECN) .*. P; 
X - Xr.,ls23; 
Y = P#Y; 

X =•- P« X; 

CLEAR P; 

X =• X "" DUMR -' DUMT; 

B = INVCX'X)»X'Y; 
E =• Y - X*B; 
E == RESHAPE CE, N, T) ; 
RS = E*E'; 
RS --•= INVCT)»DIAGCRS) ; 

@ cjitrp THREE OF GLS @ 
& WEIGHTED LEAST-SQUARES TRANSFORMATION @ 
l€l DUMMIES NOT TRANSFORMED @ 



RS 
W 
W 
Y 
X 
X 

...: 
— 
= 
= 
= 
— 

SQRTCRS); 
1 ./RS; 
W .*. 0NESCT,1); 
Y »'"' W; 
X C , 1:23; 
X * '^ W; 

B 

E 
S3 

COV 
TSTAT 

RSQ 

El 
E2 
DE 

RHO 
DW 

XO 

=-- X -̂  DUMR -̂  DUMT; 

= INVCX'X)HX'Y; 

= Y - X#B; 
••= E'E; 
= INVCNT)»S3; 

= INVCX'X)#S; 

-•= B./ SQRTCDIAGCCQV)); 

= 1 - 83/CCNT - 1)*STDCCY) -2) 

-•= DEL IF CE, SELl); 
•= DELIF CE,SEL2"); 
= El - E2; 
=•- INVCE2'E2)*E1'E2; 
•:•= 2»C1 ~ RHO); 

= XO "̂  DUMR -̂  DUMT; 

Gi! RSQ IN TRANSFORMED DATA @ 

EO 
S30 
SO 

RSQO 

FORMAT 

= 
= 
= 

= 

/Ml 

YO - XO*B; 
EO'EO; 
INVCNT)»S3a; 

1 - S30/CCNr 

/RD 12,4; 

l)*STDCCY0)-^2); & RSQ IN ORIGINAL DATA @ 

' > > > > > > > 

FORMAT 
II 

FORMAT 

1,8; 

/Ml /RD 12,4; 

DPR4.PRG" 
TABLE 10 •:<<<<<<<<<<-•<•:.<<<<<<<<<<<<<<<<" 

CONRAIL INCLUDED " 

";; *NAMtSCYI,.3;;" ACCOUNT 

GENERALIZED LEAST-StJUARES ESTIMATES OF FIXED-EFFECTS MODEL 

COEFFICIENT ESTIMATE ASY Z-RATIO 

FORMAT 1,8; 
II 

FORMAT 1,B; 

";; *NAMESCX1I,.3;; 
BCl,.3;; 

";; *NAMESCX2I,.3;; 
13 L ..•_ , . .J , , 

FORMAT /Ml /RD 12,4; 
TSTAT C1,.3; 

FORMAT /Ml /RD 12,4; 
TSTATC2,.3; 

I == ll 



DO WHILE I •::= N; 

PRT ^ RRCI,,3 -̂  BCH-2,.3 -" TSTATC1+2, . 3; 

)LET MASKC1,33 = 1 1 1 ; 

LET FMTC3,33 = "*.#lf" 26 0 
"«.*If" 14 4 
"».*lf" 13 4; 

PR = PRINTFM C PRT,MASK,FMT); " 

I = I + 1; 

ENDO; 

9 

11 11 . 
9 

II 11 a 
y 

1978 IS THE BASE YEAR"; 

I = 1; 

DO WHILE I <•= T - l ; 

PRT =- YEARCI,.3 - BC17+I,.3 -̂  TSTATC 17+1,. T; 

PR = PRINTFM C PRT,MASK,FMT); " "; 

'1 = 1 + 1; 

ENDO; 
II I I , 

9 
II II . 

9 

ERROR VARIANCE ";; S; 
RSQ ";; PSQ; 

MODIFIED DW ";; DW; 
MODIFIED RHO ";; RHO; 

"\f "; 

@ ._ CAl CULATION OF RATIOS @ 
@ AND THEIR STANDARD ERRORS & 
@ @ 

V =•-- cove Is 2, 1:23; 

DEN == CBC1,.3»X1M + BC2, . 3*X2M) ; 
jGl = -CBC2,.3*X2M .# XIM) ./ CDEN-^2); 
G2 = -CBC1,.3 ./ BC2,.3)*G1; 

G = Gl "" G2: 



SE = SQRTCDlAGC G*V*G' )); 

R2 = BC2,.3*X2M ./ DEN; 

|R2 = RR "" R2 '̂' SE; 

FORMAT /Ml /RD 10,4; 
II 

"DATE:";; DATESTRCO); 

FORMAT 1,8; 
II 

FORMAT /Ml /RD 12,4; 

DPP4.PRG" 
>.>yy>> TABLE 11 « « « . « < < < < < . < ^ ' - ^ < < « « « « « « " 

CONFiAIL INCLUDED " 

";; $NAMESCYI,,3;; " ACCOUNT 

RAILROAD RATIO SE 

LET MASKC1,33 = 1 1 1 ; 
LET FMTC3,33 = "*.«-lf" 29 0 

"*.*lf" 13 2 
"*.*lf" 12 4; 

PR = PRINTFMCR2,MASK,FMT); 

DEN = CBCl, . 3#XMC1,33 + BC2, .3*XMC1,43); 
Gl = -CBC2,.3MXMC1,43 .* XMC1,33) ./ CDEN^2); 
IG2 = ~CBC1,.3 ./ BC2,.3)*G1; 
G = Gl '" G2; 
SE = SQRTCG»V*G'); 

RM -= BL2, . 3KXMC1,43 ./ DEN; 

R2 = MEANCCR2C.,23); 

MEAN OF RATIOS:";; R2; 
II 

RATIO AT OVERALL MEAN:";; RM;; " SE:";;SE; 

CLEAR X, Y, XO, YO, RB, W, E, DE, E l , E 2 , B, TSTAT; 

" \ f " ; 
OUTPUT F I L E = L P T l OFF; 


