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PROGRAM NOTES 

THIS PROGRAM IS LCMTV GAUSSPRG DPR3.PPG 

PREMULTIPLYING DY THE A MATRIX PRODUCES A VECTOR OR MATRIX 
OF DEVIATIONS FROM RAILROAD-SPECIF IC MEANS. NOTE THA3' THIS 
IS DONE IN PARTITIONS DUE TO I'ORE LIMITATIONS. 

PREMULTIPLYING BY THE 
TRANSFORMATION. 

P MATRFX PRODUCES THE PRAIS-WINSTEN 

THIS PROGRAM F'RODUCES THE FOLLOWING TABI ES 

TABLE 7: OLS WITH RAILROAD AND YEAR EFFECTS 
TABLE 8; WITH RAILROAD EFFECTS, YEAR EFFECTS, 

AUTOCORREL ATION CORRECTION 
TABLE 9; WITH RAILROAD EFFECTS, YEAR 

AUTOCORREL ATION CORRECTION, 
CORRECTION ~ STEP THREE. 

- STEP 
AND 
TWO. 

ONE. 

- STEP 
EFFEC3-S, 
AND F-IETEROSKEDASTICITY 
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y ^ .• y ..- ..• ^ DATA <-::<<<<<<<<<<<<<<<<<=^ <<<=;< 
(a 

OUTPUT FILE = LPTl ON; 
FORMAT /Ml /RD 12,4; 

@ NUMBER OF RAILROADS 
© NUMBER OF YEARS 

NT = N*T; 

N = 
T = •35 

NAMES 
OPEN Dl 
D 
Fl 
NT 

YI 
XII 
X2I 
RRI 
YEARI 

'YEAR 

T 

GETNAME C"C S\\LCMTV\\DATA\\NDPP.DAT"); 
C!\LCMTV\DATA\NDPR.DAT VARINDXI; 
READRCDl,NT); 
CLOSECDl); 
ROWS CD); 

IGENADMN; 
I TRK; 
IGTM; 
IRRID; 
IYEAR; 

DF.,YEARI3; 



NT == N-HT; 

R = DF.,RRI3; 
RR === RFSEQAC1,T,N), . 3; 

|Y - CDF.,YI3); 
XI =•- CDC,X1I3); 
X2 -•== CDF.,X2I3); 
YEAR == DF., YE API 3; 

SELl == (YEAR ,EQ 1979); 
SEL2 == CYEAR . EQ 1987); 

CLEAR D; 

© O 
g L:F^EATF DUMMY VARIABLES @ 

DUMR 
DUMR 
DUMT 
DUMT 

DIJMMYCR,RR); 
DUMRC , 1".N3; 
DUMMY C YEAR,SEQA C1979,1,T)); 
DUMTF.,2:T3; 
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OLS: STEP ONE IN GLS 

xo 
YO 
X 
i:: 

B 
E 
81 
S 
COV 
TSTAT 
RSQ 

El 
E2 

=== 
== 
•s 

=5 

:= 
=: 
TS 

=: 
=s 

=. 
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= 
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XI -̂  X2; 
Y; 
XO '̂' DUMR '̂  DUMT; 
COLS f X); 

INVCX'X)*X'Y; 
Y - X#B; 
E'E; 
INVCNT-K)*S1; 
INVCX'X)*S; 

B ./ SQRTCDIARCCOV)); 
1 - Sl/CCNT - 1)*STDCCY) 

DELIF CE,SEL1-); 
DELIFCE,SEL2); 

DE El - E2| 

RHO 
DW 

INVCE2'E2)*E1'E2; 
2»C1 PHO) 

. ' .•' ••" y y j ' .• . f •' y ' -* •* . 

FORMAT 1,0; 

' .••' y J^ .••' •••' y y ' TABLE 7 
DPR3.PRG"; 



FORMAT /Ml /RD 12,4; 
*NAMESFYI,.3 ACC0UN3 

OLS REGr:'EOSION MODEL WITH RAILROAD EFFECTS AND TIME EFFECTS 
STEP ONE IN GLS ESTIMATION 

COEFFICIENT ESTIMATE T-RATIO 

FORMAT 1 
II 

FORMAT 1 

,8; 

,8; 

;; *NAMESFX1I,.3;; 
BFl,.3;; 

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

12 4" ";; *NAMESFX2I,.3;; 

F5 ' 
F8 • 
FIO • 
F 18 ' 
F20 • 
F21 • 
F22 • 
F23 ' 
F27 ' 
F30 ' 
F31 • 
F34 • 
F35 • 
F36 ' 
F37 ' 

T79 
TSO ' 
TSl • 
T82 
T83 ' 
T84 
T85 ' 
T86 
TS/ • 

ERF 

r 

?0R 

BF2,.3;; 

BE3,. ];J 
BF4,.J;; 
BF5,.3;; 
BF6,.3;; 
BF7,.3; ; 
BF8,.3;; 
BF9,.3; ; 
BFIO,.3;; 
BFll,.3;; 
Bri2,.J;; 
BF13,.3;; 
BF14,.3; ; 
BF15,.3; ; 
BL1&,.3;; 
BF17,,3; ; 

FORMAT /Ml /RD 
TSTATF2,.3; 

TSTATF3,.3; 
TSTATF4,.3; 
TSTATF5,.3; 
TSTATF6,B 3; 
TSTATF7,.3; 
TSTATF8,.3; 
TSTATF9,.3; 
TSTATFIO,.3; 
TSTATFll,.3; 
TSTATF12,.3; 
TSTATF13,.3; 
TSTATF14,.3; 
TSTATF15,.3; 
TSTATF16,.3; 
TSTATF17,.35 

BASE YEAR 
BF18,.3;; 
BF19,. ];; 
BF20,.3;; 
BF21,.3; ; 
BF22,.3; ; 
BF23,.3;; 
BF24,.3; ; 
BF25,.3;; 

VARIANCE ";; 
RSQ "; ; 

MODIFIED DW ";; 
10DIFIED RHO ";; 

TSTATF18,.3; 
TSTATF19,.]; 
TSTATF20,.3; 
TSTATF21,.3; 
TSTATF22,.3; 
TSTATF23,.3; 
TSTATF24,.3; 
TSTATL25,.3; 

S; 
RSQ; 
DW; 
RHO; 
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STEP TWO 

PRAIS-W1NSTEN TRANSFORMATION 
NOT TRANSFORMED 



Pll = SQRTCl - RHO-HRHO); 
PI = QNESC1,1) -" ZER0SC1,T~1) -̂  -RHO; 
P = RESHAPECP1,T,3); 
PFl, 13 == Pll; 
|P = EYE(15) .*. P; 

X == XF. , ls23; 
Y = P-KY; 
X == P*X; 

CLEAR P; 

X == X -̂  DUMR "" DUMT; 
B = INVCX'X)*X'Y; 
E = Y - X#P; 

S2 =••= E' «-E; 
0 =- INVCNT)i*S2; 
COV == INVCX'X)»S; 
T STAT =̂  B. / SQRT C DI AG C COV) l ; 
RSQ •-= 1 - 82/C CNT - 1) *STDC CY)--•2) ; 

El ==• DELIF CE, SELl); 
E2 =•= DELIF CE,SEL2) ; 

DE == El - E2; 

RHO 
DW 

E 
RS 
RS 

== INVCE2'E2)*E1'E2 
= 2«C1 - RHO); 

= RESHAPECE,N,T); 
•= E-«E'; 
- INVCT)*DIAGCRS); 

DPR3.PRG"; 
">>>>>>>>>>>:;>..= ::•>>>>;=::=>:•••=••=•>••••>>> T A B L E 8 <<<<<-;-:.=;<<<<<<<<<••;•=•:<<<<<<=;•=:.<<<"; 

FORMAT 1,8; 

FORMAT /Ml /RD 12,4; 
" ; ; *NAMESF YI,.3;;" ACCOUNT 

FORMAT 1,8; 

FORMAT 1,8; 

FIXED-EFFECTS MODEL CORRECTED FOR AUTOCORRELATIONS 
STEP TWO OF GLS ESTIMATION 

COEFFIilTFNF ESTIMATE ASY Z-RATIO 

";; *NAMESFX1I,.3;; FORMAT /Ml /PD 12,4; 
BFl,.3;; TSTATF1,.3; 

";; *NAMESEX2I, . 3; ; FORMAT /Ml /FiD 12,4; 
BF2,.3;; TSTATF2,.3; 

F5 ";; BF3,.3;; TSTATF3,.3; 
FB ";; BF4,.3;; TSTATF4,.3; 



FIO ' 
F18 
F20 ' 
F21 ' 
F22 ' 
F23 • 
F27 • 
F30 • 
F31 • 
F34 ' 
F35 ' 
F36 ' 
F37 ' 

T79 
TSO ' 
TSl ' 
T32 • 
T83 ' 
T84 • 
T85 ' 
T86 ' 
TS7 • 

ERF •.:0R 

BF5,.3;; 
BF6,.3;; 
BF7,B 3;; 
PF8,.3;; 
BF9,.3;; 
BFIO,.3; ; 
BFll,.J;; 
BF12,.3; ; 
BF13,.3; ; 
BF14,.3; ; 
BF15,.3;; 
BF16,.3;; 
BF17,.3; ; 

BASE 
BF18,,3;; 
BF19,.3;; 
BF20,.3;; 
BF21,.3;; 
BF22,.3;; 
BF23,.3;; 
BF24,.3;; 
BF25,.3;; 

VARIANCE 
RSQ ' 

MODIFIED DW 
MODIFIED RHO ' 

TSTATE5,. 
TSTATF6,. 
TSTATF7,. 
TSTA3 F8,. 
TSTATF9,. 
TSTATF IC), 
TSTATFll, 
TSTATF12, 
TSTATF13, 
TSTATF14, 
TSTATF15, 
TSTATF16, 
TSTATF17, 

YEAR 
TSTATFIS, 
TSTATF19, 
TSTATF20, 
TSTATF21, 
TSTATF.22, 
TSTATF23, 
TSTATF24, 
TSTATF25, 

•;; RSO; 
';; DW; 
';; RHO; 

35 
35 
35 
35 
35 
• 3; 

.3; 

. 3; 

.3; 

.3; 

.3; 

. 3; 

.3; 

. 3; 

.3; 

. 3; 
• 3 ; 

• 3; 

.3; 

.3; 

.3; 
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RS 
W 
W 
Y 
X 
X 
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sq 
1 
W 
Y 
XF 
X 

- - — - - - — ^ J.-, j-jj».._—. ̂ _- . -

rtCRS); 
. /RS; 
.«. ONEStT 
* ' - W; 
.,ls23; 
»-" W; 

= :=.:— = 

WE 11= 

zz -:= -= •.=: 

,1); 

STEP THREE OF GLS 

WEIGHTED L.EAST-OQUARES TRANSFORMATION 
DUMMIES NOT TRANSFORMED 

e 

@ 

l.'0 
X '"' DUMR " DUMT; 
COLSCX); 

B 
E 

S3 
S 
COV 
TSTAT 

=== INVCX'X)*X'Y; 
== Y - X*B; 

- E'E; 
= INVCNT)*S3; 
=•= INV(X'X)*S; 
== B./ SQRTCDIAGCCDV)); 



xo 
ED 
S30 
SO 
RSQ 

== XO -" DUMR ~ 
== YD - XO*B; 
= EO'EO; 
•= INVCNT)*S30; 
= 1 - S3/CCNT 

CLEAR 

SH 
U 
BU 
UH 
BP 

Ql 
Q2 
Q3 
XR 
KR 
BR 
ER 
SR 
RESET 

El 
E2 
DE 

RHO 
.DW 

DUMT; 

- l)«STDCCY)'-2); 

XI, X2, DUMR, DUMT, XO, YO; 

INVCNT)#S3; 
E-2; 
INVCX'X)-MX'U; 
X*BU; 
C NT - 1 ) * CST DC CUH) ' -2) / C2*SH-^2) ; DF BP K3 

-= CX»B)-2; 
= CX*B)-^3; 
== CX»B)---4; 
-̂ X "̂  01 '•' Q2 - Q3; 
== COLSCXR); 
= INVCXR'XR)#XP'Y; 
-•= Y - XR*BR; 
•= ER'ER; 
•= CCS3 - SP)/3)/CSR/CNT - KR)); DFR =•=• NT 

= DELIFCE,SELl); 
== DELIF CE,SEL2); 
== El - E:2; 

=•- INVCE?'E2)#E1'E2; 
== 2* C 1 - RHO) ; 

KR; 

II 

FORMAT 
li 

FORMAT 

•>>>; 

1,8; 

/Ml 

>>>) 

/RD 

• > • : 

12 

>>>>> 

,4; 

••>>>>> .:=•>; TABLE 9 
DPR3. 

< < < • ; • = : - : . < < < < < < < < < < < ; - ; < - ; < < < - ^ < 

PRG 
y y y y " . 

" ; ; $NAMESFYI,.3;; " ACCOUNT 

WEI13HTED LEAST-SQUARES ESTIMATES OF FIXED-EFFECTS MODEL: 
STEP THREE OF GLS ESTIMATION 

COEFFICIEN T ESTIMATE ASY Z-RATIO 

FORMAT 1,8; 
II 

FORMAT 1,8; 

;; liNAMESFXlI, . 3; ; 
B F 1, . 3 ; ; 

FORMAT /Ml /RD 12,4; 
TSTAT F1,.3; 

11 n n 
9 y 

F5 
FS 
FIO 
FIS 
F20 

*NAMESFX2I,.3;; 
BF2,.3;; 

BF3,.3;; 
BF4,.3;; 
BF5,.3;; 
BF6,.3;; 
BF7,.3;; 

FORMAT /Ml /RD 12,4; 
TSTATF2,B 3; 

TSTATF3,.3; 
TSTATF4,.3; 
TSTATF5,.3; 
TSTATF6,.3; 
TSTATF7,.3; 



" CHI-SQC";; FORMAT /RDS 
FORMAT /Ml /RD 12,4; 
II 

FC";; FORMAT /RDS 1,0; 
'"\f"; 
OUTPUT FILE = LPTl OFF; 

F21 
F22 
F23 
F27 
F30 
F31 
F34 
F35 
F36 
F37 

T79 
TSO 
TSl 
T82 
TS3 
T84 
T85 
T86 
T87 

H L O y n 

BF9, . 
BFIO, 
BFll, 
ID L 1.1::! y 

BF13, 
BF14, 
BF15, 
BF16, 
BF17, 

9 9 

35 
35 
3 
3 
3 
3 
35 
35 

BF 
BF 
BF 
BF 
BF 
BF 
BF 
BF 

18, 
10, 
J L ^ J y 

21, 
".< o 

23, 
24, 
25, 

.3; 

.3; 

.3; 

.3; 

.3; 
B 3 ; 

3 " " -i 9 

3 " 

ERROR VARIANCE 
RSO 

MODIFIED DW 
MODIFIED PHO 

BREUSCF1- PAGAN 
1,0; DFBP;;")"; 

RESET 
3; ; DFR;;") "; 

TSTATF8,. 
TSTATE9,. 
TSTATF10, 
TSTATFll, 
TSTATF12, 
TSTATF13, 
TSTATF14, 
TSTATF15, 
TSTATF16, 
TSTATC17, 

3 » 

35 
3; 
35 
35 
35 

\3E YEAR 

9 9 

9 5 
N B 

9 9 
n . 
9 9 

TSTATF18 
TSTATF19 
TSTATF20 
TSTATE21 
TSTATF22 
TSTATF23 
TSTAT E 24 
TSTATF25 

S; 
RSQ; 
DW; 
RHO; 
BP;; 

RESET;; 

.3; 

.3; 
. "35 
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3 » 
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