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33
34

31
32

204

41

40

195

191

NNN=NN--I
H=1

D@ 33 J=1,NNN

IF(LNF(I+J).NE.0.0. )Gy T¢ 34

H=H-+1

NN=NN-H

XG(1)=1x0(1+H)

NF(I)=LNF(I+H)

W(I)=LW(I+H)

¢ 31 J=I,NN

LNF(J)=LNF(J+H)

IW(J)=1W(J+H)

LXB(T)=LX@(J+H)

CONTINUE

CYNTINUE

IF(NN.EQ. LNN)G@ Td 40

WRITE(I¢,204)

FURMAT (1H¢, ' TAKING ¢UT NULL FREQUENCIES'/)

WRITE(I¢,202)

D¢ 41 I=1,NN

H=I-2 ,

WRITE(I¢/,203) (H,NF(I),XH(1))

CONTINUE

CONTINUE

WRITE (I¢/,195)R

FPRMAT(1H1,'SET NUMBTR',13/)

D@ 3 I=K,NN

X(1)=X8(1)/x8(K)

WRITE(I¢,197)X¢(K)

FORMAT( 1HO, ' CLASS FRONTIER AT THE BASE @F THE TRUNCATE#Y¥=',D15.9)
CALL TRIN(X,NF,N,V,Y, P,NN)

CALL GLSP1R(X,N,V,Y, A,P,NN,T,X@,NF,W,TSN,TRYN,NAME)

P=P+1

K=P-1

R=P-2

IF(P.GT. (NN-1)) 6P
IF(IFSCAN.EQ.0) G¢f
ch T 1

END

E

SUBROUTINE TRIN(X,NF,N,V,Y, P,NN)
colmgn SN

REAL=8 X(1),Y(1),V(1)

REALz4 N(1), NF(1)

INTEGER=2 I,J,H,HI(30),NN,P,K

DATA I¢,IP,IN/3,2,1/

K=P-1

WRITE(I@,201)

19



201

202

205

4
206

FORMAT ( 1HY, 5X , ' SAMPLE SIZE',22X, 'R“LATIVE EQUENCY
F3X,}GBEATER‘THAN REL; FREQn‘53X 'RATT@ JF -LgWER -CLASS’ B&Nww'//
FAH;91K,;}TO BASE ;CBASS, FB¢NTT,/)S

SN=NF(K)

+
WRITE(I ,202 )SN (gI(1),N(1),v(I),X(I),I=K,NN)
FYRMAT(1HP,4X ,E12. 5/(1HK (31x,12, 8x E12. 5,12X,D12.5,17X,D12.5)))
WRITE(I¢,205)

FORVAT(1HO, ' VARTABLES USED FgR REGRESSI@N' ,3X,'LdG Y',9X,'Lde X' /)
D@ 4 I=P,NN
H=I-P+1
Y(I)=DLAG(V )
I)-DL¢G(X

WRITE(I¢ 206)H Y(1),X(1)
F¢RMAT(1H¢,15X 12 9x 2(D15.9,2X))
RETURN

END

SUBR$UTINE GLSP1R(X,N,V,Y, A,P,NN,T,X8,NF,W,TSN,TRON,NAME)

COMMEN SN

REALfB x(1),Y(1),v(1),R(30),YEST(31),VLV,SDIF,DIFX2(30),DIFXA(30)
REAL=8 X¢(1),W(1),MM M(30),MU(30) RC(SO) WE(30) SHA(30) A(3o) R2C
REALz=4 N(1) 15,TSN

(5(
DIMENSIQN NAM E( 1)
INTEGERz=2 I,J,H,HI(30),NN,T,K,P,TREN
DYUBLE PRECTST d L(30, 30) SHSA XL(30) XILX,XLY,VL(30),E
DATA I¢,IP,IN/3,2,1/
D¢ 1 E=1,NN
D 1 J=1,NN
L(I1,J7)=0.D0
Dg 2 I=P,NN
HI(I)=I-P+1
gl ,1)=V(I)==2s%(1.D0/N(I~1)+1.D0/N(1))
L{I-1 I)—-V(I)EV(I—1)§(1 DO/N(1-1))

40 1 i P 1-1) L(I-1,I)

201

WRITE(Id 201)

FORMAT (110, ' INVERTED VARTANCE-COVARTANCT MATRIX OF RESIDUALS'/)
D@ 3 I=P,NN

H=T-P+1

20



21 .

3 WRITE(Id,202)H,%H
202 FORMAT(1HY,I3,6(5
DH 11 I=P,NN
XL(1)=0.DO
D@ 11 J=P,NN
11 XL(I)=XL(I)+X(J)=L(J,I)
XLX=0.DO
XLY=0,DO
D@ 22 I=P,NN
XLX=XLX+XL(I)=X(T)
22 XLY=XLY+XL(I)=Y(I)
WRITE(I6,210)
210 FPRMAT(1HO, 4X , ' LOG Y 1,3 , 'BST LOG Y by
F3X,IRESIDUALSP/§
A(P)=—(1.D0/XLX )z=XLY
DO 33 I=P,NN
H=I~-P+1
R(I)=Y(I)+A(P)=X(TI)
YEST(I)=—A(P;EX(I)
33 WRITE(I,207)H,Y(I),YEST(I),R(I)
CALL ADJ1(YEST,Y ,P,NN,R2C)
CALL DW{T(R,P,NN)
RC(P)=R2C
E=0, 271828D01
DY 44 I=P,NN
VL(I)=0.D0
YEST(I)=E=xYEST(I)
¢ 44 J=P,NN
44 VL(I)=VL(I)+R(J)=L(J,I)
VLV=0.DO
D@ 55 I=P,NN
55 VLV=VLV+VL(I)%R(I)
SHSA=VLVs:(1.D0/XLX )= (1.D0/(DFLPAT (NN+P=6)))
SHA (P)=DSQRT(DABS(SHSA))
K=NN.-1
WRITE(Z#,204 )
204 FORMAT(1HO,5X,'ALFA STAR  SIGMA HAT SQRT! )
WRITE(I(,205)A(P),SHSA,SHA(P)
205 FORMAT(1HY,2X,5(D12.6,2X))
WRITE(I®,206)
206 FURMAT(1HO0,4X,'ACTUAL G.T.FREQUENCY',3X,'EST. G.T. FREQUENCY'/)
DY 4 I=P,NN
H=I-P+1
4 WRITE(IQ,207)H,V(I),Y ST(I)
207 FPRMAT(1E¥,12,6X,8(E15.9,3%))
WRITE(ID,208)
208 F@PRMAT(1HO,44,'ACTUAL FREQUENCIES ',3X,'ESTIMATED FREQUENCITS'/)
V(NN+1)=0, DO
YEST (NN+1)=0, DO
DY 5 I=P,NN
DIFX2 I)=EV(I)—V(I+1))§SN
DIFXA(I)=(YEST(I)~YBST(I+1))=SN
H=I-2



5

WRITE(I¢,207)H,DIFX2(I),DIFXA(I)
MU(P)=X@(P~1)zA(P)/(DABS(A(P)=1.20))
WE(P)=(SN/TSN)z1,DO

MM=W (P2 )z (TSN/(TSN-SN) )
M(P)=(MU(P)sWE(P) )+(MMz(1.DO-WE(P)))
WRITE(I¢,209 )Mu,WE(P),MU(P),M(P)

209 F@RMAT(1HO,' NIN PARBTIAN MEAN =',D019.6/

F 1HO,' PARETY WEIGHT " =',B19.6/

F 1HO,:MEAN (f THE ESTIMATED. PARET@ =1 ,D19,6/

F. 1HO,! $VERALL MEAN._. =',D19.6)
IF(P.EQ.NN-1)CALL TABTL(X¢,A,WE,MU,M,RC,SHA,TadN,NAME,NN)
RETURN
END
SUBROUTINE ADJ1 (YE,YA ,NI,NN,R2C)

REAL=8 YE(1),YA(1),R2,R2C,SYE,SYA,SYEDM ,SYADM
INTEGERs2 NI,NN
If=3
SYE=0.DO
SYA=0.D0
SYEDM=0, DO
SYADM=0., DO
DO 1 I=NI,NN
SYE=SYE+YE(TI)

1 SYA=SYA+YA(TI)
SYA=SYA /(NN-NI+1,DO)
SYE=SYE /(NN-NI+1.DO)
DO 2 I=NI,NN
SYEDM=SYEDM+ (YE( T )~SYE )sx2

2 SYADM=SYADN+ (YA(T)-SYA )ss2
R2=SYEDM /SYADM
R2C=R2~(1.D0/(NN-NI))z= (1.DO-R2)
WRITE(I¢,200) R2,R2C

200 FPRUAT (1HO,'R~SQUARE= ',D15.9/1HY,' CPRRECTED= ' ,D15.9)

RETURN
END

SUBROUTINE DWiT(R,P,NN)
REAL=8 R(30),SDR2,SR2,DW
INTEGER%2 P,NN,K

SR2=0.D0

SDR2=0,DO0

19=3

K=P+1

DY 't I=K,NN

SDR2=SDR2+( (R(I)-R(I~1))s=2)
DY 2 I=P,NN

22
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2 SR2=SR2+(R(I)=x=:2)
DW=SDR2 /SR2
WRITE(L® ,200) DW
200 FORMAT(1HO,'DURBIN-WATSON=',2X,D12.4/)
RETURN
END

SUBROUTINE TAB1L(X®,A ,WE,MU,M,RC,SHA ,TRN , NAME , NN )
INTEGERs2 TRYN,NN,P,NNN,IN
REAL=8 X¢(1),A(1),WB(1),MU(1),M(1),RC(1),SHA(1)
Ig=3
D%MENSION NAME(1)
WRITE(I@,300)(NAME(I),I=1,20)
300 FQRMAT(1H1,8X,20A4/1HO,3X,
F 'CLASS FR¢NTIER',5X,'ALFA‘T7X,'PARET¢ W?IQHT'
1 ,2X,"PARETY MBAN' ,4X,' $VERALL MEAN' ,3X , ' CPRRECTSD ' R-SQUAKE
21HY,4X, ' AT THE BASE',2X,' (STAND.DEV,)'/)
IN="R gf+3
NNN=NN-1
DY 1 P=IN,NNN
1 WRITE(I¢,301)xb(P-1),A(P),WE(P),Mu(P),M(P),RCSP) SHA(P)
301 PYRUMAT(1HP,6(3X,D10.4,2X)/1H),1 X,1 (101022, ) /)
RETURN
END

INPUT:

22 99
E23F3.0,F4.0)
13F6.3/13F6.3)

5 25 30 35 40 45 50 60 70 80 901001101301501752002252503004005007501000
BELGIUM: STAT.FISC.DS.REV.GL@B. NETS TAXABLES DS.PERS.PHYS. 1963(CUM.REV,EPQUX )INS
130822 92892122189134752149430163610351393307811250675207508175980132532170307
;82365 81472 51100 45412 24117 30818 31099 14670 14049 4917 6345

T
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OUTPUT
BELGIUM' STAT. FISC.DS.REV.GLOB. NETS TAXABLES DS.PRES. PHYS.'1963(CUM.REV. EPOUX)INS

ABSOLUTE FREQUENCY IN TH% I-TH INTTRVAL LOWER LIMIT OF THE I-TH INTERVAL

-1 130, 822 5. 000
0 92.892 25,000
1 122.189 30, 000
2 134.752 35.000
3 149.430 40.000
4 163.610 45.000
5 351.393 50. 000
6 307.811 60. 000
7 250. 675 70.000
8 207.508 80. 000
9 175.980 90.000

10 132.532 100, 000

11 170.307 110. 000

12 102,365 130. 000

13 81.472 150, 000

14 51.100 175. 000

15 35.412 200, 000

16 24.117 225,000

17 30.818 250. 000

18 31.099 300.000

19 14.670 400,000

20 14.049 500. 000

21 4.917 750.000

22 6.345 1000, 000



SET NUMBER 11

CLASS FRONTIER AT THE BASE OF THE TRUNCATION=O.100000000D 03

SAMPLE STZE

0,69920E 03

VARIABLES USED FOR REGRESSION

O o~ oA W —

0
1
2
3
4
5
6
1
8

/
10
11
12

RELATIVE FREQUENCY GREATER THAN REL.FREQ.

0.18955E 00
0.24357TE 00
0.14640E 00
0.11652E 00

0.
« 5064 65~01
« 34492E~01
. 4407 6E-01
. 44478E~01
. 20981E~01
. 20093E~01
. 70323E-02
. 90746E-02

Q000000 00

73083E~-01

-.210160980D
. 567606930D
.866363586D
.119087086D
. 146588679D
. 171353883D
. 192596740D
.228613366D
.286153535D
.331870064D
. 412850569D
.470227285D

I

LOG Y

00
00
00
01
01
01
01
01
01
01
01
01

0.10000D 01
0.81045D 00
0.56688D 00
0.42048D 00
0.30396D 00
0.23087D 00
0. 18023D 00
0.14573D 00
0.10166D 00
0.57181D-01
0. 36200D~01
0. 16107D~01
0.90746D-02

LOG X

0,953101798D~01

0.262364264D
0.405465108D
0.559615788D
0.693147181D
0.810930216D
0.916290732D
0.109861229D
0. 1386294 36D
0.160943791D
0.201490302D
0.230258509D

00
00
00
00
00
00
01
01
01
01
01

RATIO OF
FRONT,.TO
FRONT,

0.10000D
0. 11000D
0. 13000D
0. 15000D
. 17500D
. 20000D
. 22500D
. 25000D
. 30000D
. 40000D
. 50000D
. 75000D
0. 10000D

OO0 O00 00

25

LOWER CLASS
BASE CLASS

01
01
01
01
01
01
01
01
01
01
01
01
02
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INVERTED VARIANCE-COVARIANCE MATRIX GCF RESIDUALS

10

11

0.616194427D 01

0.0

0.0
.188620933D 01

PPOO0O00O00 o

1571421D 00

58305768D 01

61486263D 00

OOOOOOOOO

.0
+0
<0
.0
.0
<0
.0
.0
, 0
.82
.0
.0
|
.0
.0
« 0
.0
«0
.0
.0
+0
.0
0
w0
.0
ol

90186086D-01

.188620933D 01

UJOO

51432679D 01

OOOOO
P—‘OO

62811747D 01

° °

cO0o0ocooo

OO0 OO0 OOCO
OOOOOOOL&OO*—‘OO\]OO

61486263D 00

09761530D 01

°

OOOOO

36129032D 00

w

W

W, o W W

o W

o0 W

w

0.0
0.0
-.162811747D 01
0.0

0.272497164D 01
0.0

-.109685418D 01
0.0

0.0
0.0

-.336129032D 00

0.0
0.466821924D 00

0.0
-.130692891D 00

0.0
0.0

O B

Nel

O

o

0.0 5
0.0 10
0.0 5
0.0 10
-.109685418D 01 5
0.0 10

0.205706539D 01 5

0.0

10

-.960211210D 00 5

0.0 10
0.0 5
0.0 10
0.0 5
0.0 10
0.0 5

Hwomommﬁw:u 00 Ho

0.0 5
0.229350400D 00 10

0.0 5
-.986575082D-0110

-.960211210D 00
0.0

0.178178263D 01
0.0

-.821571421D 00
0.0

R

o O

.0
0
0.0
0.0
0.0
-.986575082D-01

0.0
0.127676117D 00
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1A

OO OO o

.0
.0
.4
.0
-0
.

98033268D-01

07847182D-01

2
7
12
2
7
12

0
0

o O O

-0
.0
o
.0
.0
o2

07847182D-01

07847182D-01

3
8

o W

o o

o o

°

o O

o O

Nl

S

[

o O
.
o O

oo
oo

5
10

5
10

0.0
-.290186086D-01

0.0
0.0



LOG Y EST LOG Y
1 -.210160980D 00 -, 200637004D 00
2 -.567606930D 00 ~.552301760D 00
3 -.866363586D 00 ~.853542663D 00
4 =.119087086D 01 ~.117804452D 01
5  -.146588679D 01 ~. 145914082D 01
6  -.171353883D 01 ~.170708533D 01
i ~.192596740D 01 -.192887924D 01
8  -.228613366D 01 ~.231268348D 01
9  -.286153535D 01 ~.291828164D 01
10 -.331870064D 01 -. 338802006D 01
11 -.412850569D 01 -.424156273D 01
12 ~,470227285D 01 ~.484716088D 01
R—-SQUARE=0.107598759D 01
CORRECTED= 0.108289555D 01
DURBIN-WATSON=  0.1091D 00
ALFA STAR SIGMA HAT SORT

O o~ o1 W=

10
11
12

11
12
13
14
15
16
17
18
19
20
21
e

0.210510D 01

0.140323D-03
ACTUAL G.T. FREQUENCY

0,118458D-01
EST. G.T. FREQUENCY

0.810453769D 00
0.566880401D 00
0.420477804D 00
0.303956445D 00
0.230873164D 00
0. 180226870D 00
0.145734705D 00
0.101658750D 00
0.571809001D~01
0.361998379D~01
0.161069296D-01
0.907462835D-02

ACTUAL FREQUENCIES

0.170306962D 03
0.102364975D 03
0.814719557D 02
0.510999696D 02
0.354119851D 02
0.241169873D 02
0.308179915D 02
0.310989976D 02
0.146699986D 02
0. 140489997D 02
0.491699844D 01
0. 634499743D 01

NON PARETTIAN MEAN
PARETO WTBIGHT

MEAN OF THE ESTIMATED PARETO

OVERALL MEAN

.818209495D 00
.575623551D 00
.425903669D 00
. 307880447D 00
.232436122D 00
.181393935D 00
.145311154D 00
. 989953969D~-01
. 540265506D-01
.337755611D=01
. 143851354D-01
. 78506604 2D-02

. 169616553D 03
. 104684427D 03
.825220612D 02
.527508161D 02
.356887941D 02
.252291491D 02
. 323840656D 02
+314423030D 02
.141595305D 02
0.135578226D 02
0.456891733D 01
0.548919671D 01

D00 O0O00O0COOEFE OO0 000000 00

RESIDUALS

-.952397546D-02
-.153051700D~01
-.128209237D~01
-.128263375D-01
. 674597453D-02
. 645350844D-02
.291184433D-02
.265498220D-01
. 567462882D-01
.693194251D~01
0.113057037D-01
0. 144888029D 00

QOOOIl I

STIMATED FREQUENCIES

= 0.575712D 02
= 0.250946D 00
= 0.190490D 03
e 0.909266D 02

28
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BELGIUM!'STAT, FISC.DS.REV.GLOB. NETS TAXABLES DS.PERS.PHYS.'1963(CUM;REV. EPOUX)INS

CLASS FRONTIER

AT THE
0,2500D

0.3000D

J.3500D

0.4000D

0.4500D

0. 5000D

0.6000D

0.7000D

0. 8000D

0.9000D

0. 1000D

0. 1100D

0.1300D

0. 1500D

0.1750D

0.2000D

0,2250D

0.2500D

0.3000D

0.4000D

0.5000D

BASE
02

02

02

02

02

02

02

02

02

02

03

03

03

03

03

03

03

03

03

03

03

ALFA
(STAND. DEV. )

0.4841D 00
(0.9911D-01)
0.6821D 00
(0.1069D 00)

0.8723D 00
(0.1097D 00)

0.1081D 01
(0.1058D 00)
0.1291D 01
(0.9537D-01)
0.1480D 01
(0.8056D-01)

0.1723D 01
(0. 6304D-01)
0.1899D 01

(0.4643D~01)

0.2035D 01
(0.2616D-01)

0.2110D 01
(0.1093D-01)
0.2105D 01
(0.1185D-01)
0.2084D 01
(0.9181D~02)
0.2061D 01
(0. 7806D-02)
0,2052D 01
(0.8361D-02)
0.2032D 01
(0.7216D-02)
0.2023D 01
(0.7623D-02)
0.2002D 01
(0.3645D-02)
0.1998D 01
(0.3809D-02)
0,2010D 01
(0.3333D-02)
0.2019D O1
(0.4094D-02)

0.1996D 01
(0.1912D~03)

PARETO VEIGHT PARETO MEAN

0.9530D 00

0.9197D 00

O

.875%9D 00

o

.8275D 00
0.7739D 00

0.7151D 00

o

.5890D 00
0.4785D 00
0.3886D 00
0.3141D 00
0.2509D 00
0.2034D 00
0.1423D 00
0.1055D 00
0. 7628D-01
0.5794D-01
0.4523D-01
0. 3657D-01
0.2551D-01

0.1435D~01

0.9084D~02

0.2346D 02

0.6437D 02

0.2390D 03

0.5312D 03

0.1997D 03

0.1543D 03

0.1430D 03

0.1478D 03

0.1573D 03

0.1711D 03

0.1905D 03

0.2115D 03

0.2525D 03

0.2926D 03

0.3445D 03

0.3954D 03

0.4496D 03

0.5004D 03

0.5971D 03

0.7925D 03

0,1002D 04

OVERALL MEAN CORRECT®D

0,2306D
0.6082D
0.2124D
0.4444D
0.1617D
0,1202D
0.1011D
0.9479D
0.9191D
0.9086D
0.9093D
0.9113D
0.9137D
0.9147D
0.9163D
0,9170D

0.9182D

o

.9184D

o

.9182D

0.9186D

0.9196D

02

02

03

03

03

03

03

02

02

02

02

02

02

02

02

02

02

02

02

02

02

R-SQUARE
0.2527D~01

0.8772D~01
0.1634D 00
0,2652D 00
0.3851D 00
0.5063D 00
0.6958D 00
0.8536D 00
0.9919D 00
0.1080D 01
0.1083D 01
0.1068D 01
0.1049D 01
0.1046D 01
0.1027D 01
0.1021D 01
0.9952D 00
0.9878D 00
0.1004D 01

0.1035D 01

0.1004D 01



APPENDIX : On the estimation bias of the classicasl least -

squares estimator of «

It is well-known that the estimates of classical least-
squares variances are biased when the variance-covariance
matrix of residuals differs from the unit matrizxl. In the

Paretian case, one may write

E(ee') = o2Q = % A X (1)

. -1 . . .
with A = [Hk (l—Hk)] (k = min i, j)

g ) €ii - ) Ayg for normalisation

L NT

and @ = —2— | = ——~:%————— [ nfl(x-nk)]

Y oA, ) ML, (1-T.) ¢
ii i i

The general formula

es? [x'x]”' = R 62(x'x)"" x'(1-0) x (z'x)”!

1

' - ' -y ¥ =
b g2 EEX'K) T X' (1-0) X yuyy -]
T-K-i
becomes, as X'X 1is a scalar
2 2 1 Z H;1(1~Hi) 32 .-
S = : + g v ‘.{T_‘ b
ESZ = of + ¢ () x; ) X' (I-0) X

T=1

lefr.(V), p.238 onwards.



The sign of the bias is given by X' (I-Q) X =

2 _ 1 N
Z xf = an [ z nil(l—ni)xiz + 2 Z Hi (l-Hi)x? z x?]
z IIi (l-Hi) j=i+l1
*® o b =1 %2
As all x; are positive, Hi (I-Hi) and X, are monotonously
related and the bias must be negative. Indeed
%2
X.
=1 %2 -1 %2 Z 1 =],
Mo (=) XT° +ooo+ T (1-1g) Xo© > 57— i My (1-0,)
and
z XI&Z
i - -1
] x¥2 . L L oy nt-ny«+ 2] 0o (-n,) x¥ Y x*| -
B Y om;o(1-1.) T t . t S i
i i
27

-1 3 .
~ ] n(-n) X ) x? < o
g Mo (-m) i j

To see whether the bias was likely to affect the 0.L.S.
estimates seriously, we computed it for the spanish sample,

under the assumption that the observed frequencies were

identical to those of the population, and obtained : ES% -0

DN

~.00397. If one remembers that the estimates of oé by 0.L.S.
and G.L.S. were .0000228 and .0000403 respectively, one must

admit that O0.L.S. estimates are unreliable.
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pc3, 1¢8 f = ¢ * £ (3)
v =)
1.17 ] ¢g = X,
s=t

p.4, 1.5 A'f = A'"(¢p + €); u =Y -1

Ut Ug
1.12 1n(1 + —) = 1n(1 + —)
m a
t X
t
Z
p.6, 1.11 X = =
S Zo
" ' dz _ o -a-1
1515 g(X) = £[a(0) )35 = [ez ) (2 %) ]z,
i
” 1 o
p.11,1.3 Xq - g(l_q) (8)
-
1.32 (1-q) = N
1 s 5
- 1 TS N
1.19 CR_ —————-? g{..v il S TT R ]
X .



