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The purpose of the study is Lo compare the effectiveness
of five methods for caculating gain score in a different
distribution for scores of populations of pre-test and post-test
situations under a condition of gain score, correlation value
between pre-test and ¢ain score, sample size, skewness of data,
leptokertic distribution of data. The error value is used to
indicete the effectiveness of gaﬁn score calculated. Those five
methods are raw score, residual gain,Lord, Sirichai and percent.

The Monte Carlo simulapion technique is used in this
stud&. Each method under différent conditions, 1,000 +times
Lhe gain score computation were carried out.

The results indicate ¢ (1) if the ceiling of score
is' not considered, Lhe raw score method or Lord method has
a minimem error, and (2) if Lthe ceiling of score is
considered, the residual‘with potential of examiness method

has a minimumn error .
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Chd¥adokbkaddhkdokd NORMAL ddkdddobdddbiorddhkkokk

DIMENSION Y(50),X(50),GT3(50)

COMMON 1A
IA = 65535
AMS1 = 0.
AMSZ = 0.
AMS3 = 0.
AMS4 = 0.
AMS5 = 0
AMS6 = 0 '
AMST = 0.
AMS8 = 0.
AMS9 = 0.
EX = O.
STD = 1.

' wa;ft(*,1)

1 FORMAT(//)

wnlfﬁt*.z)’ INPUT NUMBER OF SAMPLE : °?
2 FORMAT (A\)

READ (%,%)N

WRITE(%,3)* INPUT NUMBER OF LOOP -t
3  FORMAT(AN\)

READ (%, %)M

WRITE(#%,4)' INPUT MEAN OF GT3 : *
4  FORMAT(A\)

READ (¥, %) AMEAN

WRITE(%*,5)’ INPUT VALUE OF CORELLATION : ?

5 FORMAT (AN\)



Cobkkokskobdobddddokde NORMAL skskokskob dokokskok ok ko ok ok b ok o o
READ (%, %) RHO
DCe 30 J=1,M

CHEREH RN AR R A% INITTAL dokbkddbdokk bt honn

1
fn

SUMXX

SUMYY = 0.

SUMGG = 0.

SUMX = 0.

SUMY = 0.

SUMG = 0. ‘

WRITE (%,12)J
12 FORMAT(3X,’LOOP #7°,14)

DO 15 I = 1,N
C okkdskddkkkkkikdkk CALL NORMAL %k ok sk ok kb ok s ook ok
CALL NORMAL(EX,STD, XT1,RX)
CALL NORMAL (EX,STD,GT1,RY)

XTe

50.0+10.0#%XT1

-GT2

RHO*XT1+GT1%SQRT(1.0-RHO#*%2)
GT3(I) = AMEAN+410.0%GT2

E1l 5.0%RX

1

. E2 5.0%RY

X<I) XT2 + E1

fl

Y(I) XT2 + GT3(I) + E2

SUMXX = SUMXX + X(I)*%2

SUMYY = SUMYY + Y(I)*%2
SUMGG = SUMGG + GT3(I)§*2
SUMX = SUMX + X(I)

SUMY = SUMY + Y(I)
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Codok ok h ki k bk NORMAL kb kbbb Aok bk kb ok kb o
SUMG = SUMG + GT3<«(I)
15 CONTINUE

CoHob ¥ bob ok kAo ook ok b ¥ COMPUTE MEAN X,Y,G tdk¥sdsik

AMEANX SUMX/N

AMEANY SUMY/N

1

AMEANG = SUMG/N

CoHRAR A kA A AR bbbk INITTAL sofokoboko o dor b Aoh ok o %

SUMXY = 0.
SUMGX = O. '
SUMGY = D.
SX ' = 0.
sY = 0.
SG = 0.
DO 10 I=1,N
' SX = SX + (X(I)-AMEANX)*2

SX

SY + (Y(I)-AMEANY)%%2

SY

S3 = SG + {(GT3I(I)-AMEANG) *%2

SUMXY = SUMXY + X(I)#Y(I)

SUMGX = SUMGX + GT3(I)*X(I)

SUMGY = SUHMGY + GT3(I)*Y(I)-
10 CONTINUE

C kb ioibkokkkkkrtkk COMPUTE 9-FORMULARS RTTITT
SX = S8X/(N-1.0)
SY = SY/(N-1.0)
8G = SG/(N-1.0)
RXY= (N4 SUMXY-SUMX#SUMY) /SQRT ( (N¥SUMXX-SUMX#*2)# (N*SUMYY-SUMY*%2))

RXG= (N¥SUMGX-SUMG#SUMX) /SQRT ¢ (N¥SUMGG-SUMGH*2Z) ¥ (N#SUMXX-SUMX*%*2))
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Cokokdd kb ik NORMAL sokdokdobaiobdbobdookokd ok ko

RYG= (N4#SUMGY-SUMG#SUMY) /SQRT ( (N¥SUMGG-SUMGH#2) % (N¥SUMYY-SUMY#*%2))

BW = RXY#(SX/SY)

GBAR = AMEANY-AMEANX

X1 = l.d—RXY**z

BGXY = ((RXG—RYG*RKY)/Xl)*(SG/SX)
BGYX = ((RYG-RXG#RXY)/X1)*%(8G/SY)

RG1 = O.
DGl = 0. ‘
ALG1 = O.
SRG1 = O.
SDG1 = 0.
SLG1 = O.
PRG1 = O.
' PDGT.= O.
PLG1 = O.

DO 201 = 1,N

RG « Y(I)-X(I)

DG = Y(I) - BW%X(I)
ALG = GBAR + BGXY*(X(I)Y-AMEANX)+BGYX*¥(Y(I)-AMEANY)
SRG = RG/(100.0-X(I))

ShG = DG/(100.0-X(1))

SLG = ALG/(100.0-X<(I))

PRG = RG/X(I)
PDG = DG/X(I)
PIY = AnU/ALML
RG1 = RG1 + RG
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CHERid ik kb ¥ ik NORMAL skddsomkdobrtdhddkdkk
DG1 = DGl + DG

ALG1 = ALG1 + ALG

SDG1 = SDdl + 5Dha
SLG1 = SLG1 + SLG
PRG1 = PRG1 + PRG
PDG1 = PDG1 + PDAG

PLG1

PLG1 + PLG
20 CONTINUE

AMSE1l (RG1/N - AMEANG) %%2

AMSEZ = (DG1/N - AMEANG)#*%Z2

AMSE3 = (ALG1/N AMEANG) #%2

AMEANG) %% 2

AMSE4 = (SRG1/N
AMSES = (SDG1/N ~ AMEANG)¥42
AMS?% = (SLG1/N - AMEANG)¥%2
'AMSET = (PRG1/N - AMEANG)#%2

AMSE8 = (PDG1/N - AMEANG) #%2

>
X
0
m
Qo
)

(PLG1/N — AMEANG)#%%2

>
= 4
V7]
[y
[}

AMS1 + AMSE1
AMS2 = AMS2 + AMSE2
AMS3 = AMS3 + AMSE3
AMS4 = AMS4 + AMSEA
AMS5 = AMSS + AMSES
AMS6 = AMS6 + AMSEB
AMST = AMS7 + AMSE7
AMSB = AMS8 + AMSES8

AMS9 = AMS9 + AMSE9
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CCHRR RO OONER NORMAL kbbb dadokdobkob bbbk
30 CONTINUE

RG

AME1/M

DG AMSZ2/M

ALG =AMS3/ﬁ

SRG =AMS4/M

SDhG =AMSS/M

SLG =AMS&/M

PRG =AMST/M

PDG =AMSB/H

PLG =AMS9/M

WRITE(%,31)N, AMEAN, RHO '

31 FORMAT(//28X, 'NORMAL CURVE’//10X,'SAMPLES = '12,’ MEAN = 7,F5.1

%,’ CORELLATION = 'F3.1)

WRITE (%, 40)RG, DG, ALG, SRG, SDG, SLG, PRG, PDO, PLG

‘40 FORMAT(/20X,’'RG-FORMULAR = ’F15.7/20X,’DG-FORMULAR = 'Fi5.7
*120;,’LG-FORHULAR = 'F15.7/20X, "SRG-FORMULAR = "F15.7
*/20#,’SDG-F0RMULAR = 'F15.7/20X, 'SLG-FORMULAR = "F15.7
%*/20X,’PRG-FORMULAR = 'F15.7/20X,’'PDG-FORMULAR = ’'F15.7
*/20X, PLG-FORMULAR = ’F15.7//)

STOP .
END

Chkkdkkdktdtkkdsk SUBROUTINE NORMAL sk skadkskook
SUEROUTINE NORMAL(EX,STD, X, Y)
COMMON IA
1 CALL RANDOM(IA,1Y,X)

RN

ABS(X)

Vi 2.%RN-1.
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o Cokbiokk Ak kb bk NORMAL sbssoipikbokkkkkkkko kg

CALL RANDOM(IA,IY,RN)

fl

RN ABS(RN)

Ve

2.%RN-1.,
S = V1#V1+V2%V2
IF(S.GE.1.)G0 TO 1

RNN1 Vi#SQRT((-2.#ALOG(S)) /)

RNN2 VZ#SQRT((-2,%ALOG(S))/5)

X EX4+RNN1#STD

EX+RNNZ#STD

Y
RETURN
END

C bbbkt kkddok k%% RANDOM ******###***#***
SUBROUTINE RANDOM(IX,IY,RN)

COMMON TA

L] -~

IY =.1X#15625
IF(&Y)3,4,4
3 1Y - 1Y + 32768+1
4 RN = 1Y

RN = RN%0.46506813E-9

IX = 1Y . .
IA = 1Y

RETURN

END
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- CRRERR bk kok ko k PRESKEW % kakkok ook skob ok ok ok ok sk b ok sk ook ok ok ok okok ok

DIMENSION Y(50) ,X(50),GT3(50)

COMMON TA
IA = 65535
AMS1 = 0,
AMS2 = 0
AMS3 = 0
AMSS = 0.
AMSE = 0,
AMSB = 0 ‘
AMST = 0.
AMS8 = 0.
AMS9 = 0,
EX = 0.
STD = 1.

WRITE (#,1)
I FORMAT(//)

WRITE(#,2)° INPUT NUMBER OF SAMPLE : °
‘2 FORMAT(A\)

READ (%, %) N

WRITE(¥%,3)’ INPUT NUMBER OF LOOP : ’
3 FORMAT(A\)

READ (¥, %) M

WRIfEc*,4>’ INPUT MEAN OF GT3 : ?
4  FORMAT(A\)

READ (%, %) AMEAN

WRITE(%,5)® INPUT VALUE OF CORELLATION : °

5 FORMAT (AN\)
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. kbbb ok Aok kook PRESKEW sk kb 0ok ok ob 308 08 00k kb o b ok ok oF o ok

READ (%, %)RHO

WRITE(#,6)' INPUT SKEWNESS A
6 FORMAT ( A\)
READ (%, %) A

WRITE(*%,7)° INPUT SKEWNESS B

7 FORMAT (A\)

READ(%,%)B

WRITE(%,8)" INPUT SKEWNESS C
8 FORMAT (A\) ’
READ (%,%)C

WRITE(%,9)* INPUT SKEWNESS D

9 FORMAT (A\)
READ (%, %)D
DO 230 J=1,M
G*#*******ﬁ******** INITIAL s¥kokok ok odob sk ok

SUMXX

= 0.
SUMYY = 0.
SUMGG = 0.
SUMX = 0.
SUMY = 0.
SUMG = 0.

WRITE(%,12)J
12 FOé;AT(BX,’LOOP $’,14)
DO 15 1 = 1,N
C dokdokkdokkokkkddokk CALL NORﬁAL *********;*****
CALL NOﬁHAL(EX,STD,XTl,RX)

CALL NORMAL(EX,STD,GT1,RY)



CHaob kbbb Aok doiokdolok PRESKEW 30Kk ok dobobokob sk ok b ok ok b 0k bk b ok o o 9

XT2 =

XT3 =

XT3 =

GT2Z =

GT3(I

El

E2

X(I)
Y{I)
SUMXX
SUMYY
SUﬁGG
SUMX
SUMY
. S

15 CONTINUE

Chkok ok kbt k ek k¥ ek kkk COMPUTE MEAN X,Y,G sokdkokkdkkk

AMEANX
™~
AMEANY

AMEANG

Coobob ook dkobdkkkdkdkk INITIAL sobskddodokobksddskkdiokkk

SUMXY
g&MGX
SUMGY
S5X

5Y

)

|

o

n

]

50.0+410.0%XT1

A+B¥XT14CH»XT1#%2+DXT1%%23

50.0+10,0%XT3

RHO#XT14GT1#SQRT(1.0-RHO%#2)

It

[

[}

= AMEAN+10,.0%GT2

D¥RX

O*%RY

XT3 + E1

XT2 + GT3(I) + EZ2

SUMXX + X(I)*%2

SUMYY

SUMGG

= SUMX

= SUMY

= SUMG

SUMX/N

SUMY/N

SUMG/N

+

+

Y(I)#%2
GT3 (1) %%2
X(I)

Y(I)

GT3(I)

205
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CH ¥k 40k dokokokkokk PRESKEW  skokok ook ddob bk ok ok ok bk sk okok b ok ok

Do 10 1=1,N

SX

8Y

SG

SUMXY

SUMGX

SUMGY

SX + (X(I)-AMEANX}*%2

SY 4+ (Y(IY-AMEANY)¥#2

SG + (GT3(I)-AMEANGI*»2

SUMXY + X(I)%Y(I)

¥

SUMGX + GT3(I)I*X(I)

SUMGY + GT3(I)*Y(I)

10 CONTINUE

Co#krrrdittkbiktsddk COMPUTE 9-FORMULARS #¥ % ¥4 %

85X

5Y

5G =

S
S

s

X/(N-1.0)

Y/ (N-1.0)

G3/(N-1.0)

RXY= (N#SUMXY-SUMX#SUMY) /SQRT ( (N¥SUMXX-SUMX#*2) % (N¥SUNYY-SUMY*%2))

RXG=(N*SUMGX-SUMG*SUHX)/SQRT((N*SUMGG-SUHG**Z)*(N*SUMXX-SUHX**Z))

. | RYG= (N4 SUMGY-SUMG*SUMY) /SQRT ( (N¥SUMGG-SUMG**2 ) % (N*SUMYY-SUMY*%2))

BW "~
GBAR
X1

N

BGXY

BGYX

RXY# (SX/5Y)
AMEANY-AMEANX
1.0-RXY**%2 \
((RXG—RYG*RXY)/Xl)*(SG)SX)

((RYG-RXG%RXY) /X1) % (SG/S5Y)

C ookl d kbt itk INITIAL A PP A4 A AT AT AT AR 22

RG1

DG1

0.

0.
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Cobbob btk bbbtk dkdokk PRESKEW 300k o0 400k ok 300 kb ok b b ook ok ok o ok ok

PRG1 = O,
PDG1 = 0,
PLG1 = 0O,

DO 20 I = 1,N

RG = Y(I)-X(I)
DG = Y(I) ~ BW%X(I)

ALG = GBAR + BGXY#(X(I)-AMEANX)+BGYX*(Y(I)-AMEANY)
SRG = RG/(100.0-X(1))

SPG = DG/(100.0-X(I))

SLG = ALG/(100.0-X(I))

RG/XA(I)

d

s}

oy
1]

PDG = DG/X(I)

o

g

Q
"

ALG/X(I)
RG1 = RG1 + RG
DG1 = DG1 + DG

ALG1 + ALG

>
=
Q
-
1

SRG1 = SRG1 + SRG

m
v
Q
[
1}
m
L)
(v ]
[y
-
m
=
(o]

o
=
Q
[y
]
o
o
oy
[y
o+
J
=
(o]

20 CONTINUE

AMSE1 = (RG1/N — AMEANG)*#%2 _
AMSEZ = (DG1/N - AMEANG)*#%2
AMSE3 = (ALG1/N - AMEANG)#%2
AMSE4 = (SRG1/N - AMEANG) #%2
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Chd btk kg ddd PRESKEW kdokaododksksotornkok ok sk b 4ok fokok ok ok

30

AMSES

AMS9
CONTI

RQ

o
(]
fl

ALG =
SRG =
5Dpa =
SLG =

PRG =

PDG =

PLG =

= (SDG1/N - AMEANG)##2
= (SLG1/N - AMEANG)*¥2
= (PRG1/N - AMEANG)%#2
= (PDG1/N - AMEANG) %2
= .(PLG1/N - AMEANG)#¥#%2

= AMS1 + AMGSE1L

= AMSZ2

= AMSS
= AMSH
= AMS7
= AMSS8
= AMS9
NUE

AMS1/M
AMS2/M
AMS3/M
AMS4/M
AMSS/M
AMSE/M
AMST/M
AMSB/M

AMS9/M

+

+

AMSEZ

AMSE3

AMSEA4

AMSES

AMSES

AMSES

AMSES

WRITE(%,31)N,AMEAN,RHO,A,B,C,D

FORMAT(//18X, "PRE_RIGHT_SKEWNESS ’'//5X, ’SAMPLES = 12,

%’ MEAN = ’,F5.1,' CORELLATION = 'F3.1,//5X’ A =’F6.4,
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CRARobk 4ROk kR PRESKEW sk ok otk sk koo forotokob Aok oF ko

40

¥’ B ='F6.4,” C =’F6.4," D =’F6.4)

WRITE (%, 40)RG, DG, ALG, SRG, SDG, SLG, PRG, PDG, PLG

FORMAT(/10X, 'RG-FORMULAR = 'F15.7/10X, 'DG-FORMULAR = ’'F15.7

*IIOX,’LG-fORMULAR 'F15.7/10X, *SRG-FORMULAR

*/10X, 'SDG-FORMULAR

'F15.7/10X, 'SLG-FORMULAR

*/10X, *PRG-FORMULAR 'F15.7/10X, 'PDG-FORMULAR

%/10X, *PLG-FORMULAR 'F15.7//)

STOP

END '

CHdkob Rk kad#k% SUBROUTINE NORMAL sschssobokdodkk#

SUBROUTINE NORMAL(EX,STD,X,Y)
COMMON IA
CALL RANDOM(IA,IY,X)

RN = ABS(X)

Vi = 2.%RN-1.

'ﬂ

CALL RANDOM(IA,IY,RN)
RN = ABS(RN)

V2 = 2.%RN-1.

S = V1#V1+V2%V2
IF(S.GE.1.2G0 TO 1

RNN1

V1%SQRT((-2.%ALOG(S))/8)

RNN2Z

——

X = EX+RNNI1%STD

V2¥%SQRT((—-2.%ALDG(8)) /5)

Y = EX+RNNZ#STD

RETURN

END

’F15.7
'F15.7

F15.7
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CHF RN F Aok PRESKEW 5 kionn koroh ik kb ok 4 bk
CRAAFHHHH AN EF AR HK RANDOM #h%4h kb h koo 4k
SUBROUTINE RANDOM(IX,IY,RN)
COMMON IA
IY = IX*15625
IF(1Y)3,4,4
3 1Y = 1Y 4 2276841
4 RN = IY

RN = RN#0.4656613E-9

i1X = 1Y )
1A = 1Y
RETURN

END
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Caikdiikbktikdak POSSKEW $dkkskokk stk bk ki k ok
DIMENSION Y(50?),X(50),GT2(50)
COMMON TA
IA = 655635

0.

AMS1 =
AMSZ = 0.

AMS3 = 0

AMS4 = 0

AMSS = 0.

AMSB = 0 '
AMST = 0.

AMS8 = 0.

AMS9 = D

EX = 0,

STD = 1.

WRITE (%, 1)
1 FORMAT(//)

WRITE(¥,2)’ INPUT NUMBER OF SAMPLE : °
2 FORMAT(A\)

READ (*,%)N

WRITE(%,3)° INPUT NUMBER OF LOOP : °?
3 FO%HAT(A\)

READ (% ,%)M

WRITE(%,4)’ INPUT MEAN OF GT3 : ’
4 FORMAT (A\)

READ (%, %) AMEAN

WRITE(%,5)' INPUT VALUE OF CORELLATION : °*



CH¥bdokn kb kkokaokkk POSSKEW kokkdolokdokobokokodokok sk ok ok ok sk ok o

5

16

17

18

19

26

27

28

29

FORMAT (A\)
READ (%, %) RHO
WRITE(%,16)°
FORMAT (A\)
READ (%, %) A1
WRITE(¥,17)°
FORMAT (A\)
READ (%, %)B1
WRITE(%,18)°
FORMAT (A\)
READ (#,%)C1
WRITE(%,19)°
FORMAT (A\)
READ (%, %)D1
Wlei(*,za)’
FORMAT (A\)
READ (%, %) A2
WRITE(%,27)’

FORMAT (AN)

READ (%, %)B2

WRITE(%,28)°
FORMAT ( A\)
READ (%, %)C2
WRITE(%,29)°
FORMAT (A\)
READ (%, %) D2

Do 30 J=1,M

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

Al

Bl

c1

D1

A2

B2

ce

D2

*”

"

212
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CHRR bk ok ok POSSKEW % %ok ok ok dok b ok ok b ok okokok ok

CHiddktbkbddk bk INITIAL skkkddkkdidokrdtrdid

SUMXX = 0.
SUMYY = 0,
SUMGG = 0;
SUMX = 0.
SUMY = 0.
SUMG = 0,

WRITE(%,12)J
12  FORMAT(3X,’LOOP #°,14)
PO 15 I = 1,N
CHFRREA AR AER Rk CALL NORMAL bk dobk ook 4k %
CALL NORMAL(EX,STD,XT1,RX)
CALL NORMAL(EX,STD,GT1,RY)
XT2 = 50.0+10.0%XT1
XT3 = A14B1#XT14CI#XT14#2+D1#XT1%%3
XT3 = 50.0+10.0%XT3
éTz = RHO#XT1+GT1%SQRT(1.0-RHO%%2)

AZ2+B2HGT24C2%GT24%2+D2FGT2%% 3

@
=)
™
[

GT3(I) = AMEAN+10.0%GT2

E1l = 5.0%RX

E2 = 5.0%RY

X(I) = XT2 + E1

Y(I) = XT3 + GTR(I) + E2

SUMXX = SUMXX + X(I)#%2 N
SUMYY = SUMYY + Y(I)#%2

SUMGG = SUMGG + GT3(I)%%2

SUMX = SUMX + X(1)
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CR¥dokkokkdokkok bk POSSKEW sk skor ok ok ok  skodokok ok dok s ok okok ¥

SUMY SUMY #+ 1t4)

SUMG SUMG 4+ GT3(ID

15 CONTINUE

C*********#i*********** COMPUTE MEAN X,Y,G #¥dkddkkk

AMEANX = SUMX/N
AMEANY = SUMY/N
AMEANG = SUMG/N

Coobksbokok b ok bbbk b kokok k. TNITTAL ook sl dob dlob dhofokok ok ko

4

SUMXY = 0.
SUMGX = 0.
SUMGY = 0.
SX = 0,
SY = 0.
_ SG = 0.
' DO 10 I=1,N
‘éx‘= SX + (X(I)-AMEANX)#*%2

m.
e
1]

SY + (Y(I)-AMEANY) %%2

85G = SG + (GT3(I)-AMEANG) *%2

SUMXY SUMXY + X(I)*Y(I)

]

SUMGX = SUMGX + GT3(I)#X(I)

SUMGY = SUMGY + GT3(I)%*Y(I)
10 CONTINUE

—

C ko by rkddoidkkkkkk COMPUTE 9-FORMULARS *#kskkk¥k

SX = SX/(N-1.0)
8Y = SY/(N-1.0)
SG = 5G/(N-1.0)

RXY=(N%SUHXY-SUHX#SUMY) /SQRT ( (NSUMXX-SUMX¥%2) ¥ (N¥SUMYY-SUMY*%2))
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CHEfrkkkkdobdds POSSKEW dokkkkkokokkok ok okok b o o e okok ok ok

RXG= (N#SUMGX-SUMG*SUMX) /SQRT ¢ (N4SUMGG-SUMG*%2) % (N4SUMXX-SUMX%*%2))

RYG= (N#SUMGY-SUMG*SUMY) /SQRT ( (N#SUMGG-SUMG#%2) ¥ (N¥SUMYY-SUMY##2))

BW = RXY*(SX/SY)
GBAR = AMEANY-AMEANX

X1 = 1.0-RXY#%2

BGXY = ((RXG-RYG#RXY)/X1)#*(SG/SX)
BGYX = ((RYG-RXG#RXY)/X1)%(SG/SY)

C kbbb sktopdobkookokkobkobhdok INITIAL bbb sobobbkobobdkob ok ook kb ¥

’

RG1 = 0.
DG1 = 0.
ALG1 = O.
SRG1 = O
SDG1 = O,
SLG1 = 0.

' PRGT.= 0.
PDG1 = O.
PLG1 = O.

Do 20 I = 1,N

RG = Y(IM-X{I)

.pG = Y(I) - BW*X{(I)

ALG = GBAR + BOXY%¥(X(I)-AMEANX)+BGYX#(Y(I)-AMEANY)
SRG = RG/(100.0-X(I))
SDG = DG/ (100,.0-X(1))
SLG = ALG/(lOD.G—X(I){
PRG = RG/X(I)

PRY = XAl

PLG = ALG/X(I)
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Cobkd kb dok kKbt b bk POSSKEW s0kok ok ok ok dokob ok 1 %

RG1 RG

It}
e
(o)
fun
+

DG1 = DG1 + DG

ALG1

I
P
-
|
[y

+
o3
t
2

20 CONTINUE

>
x
m
=1
b
i

(RG1/N - AMEANG) %#%2
AMSBEZ2 = (DG1/N ~ AMEANG)#%2
AMSE3 = (ALG1/N - AMEANG) #*%2
AMSE4 = (SRG1/N - AMEANG) %%2

' | AMSES = (SDG1/N - AMEANG) %% 2
AMSiS = (SLG1/N - AMEANG)#%2
AMSET = (PRG1/N - AMEANG)#%2

AMSES8 = (PDG1/N - AMEANG) %%2

AMSE9 = (PLG1/N - AMEANG) %%2
AMS1 = %MS% +_AMSE1
AMSZ2 = AMSZ + AMSEZ2
AMS3 = AMS3 + AMSE3

AMSS = AMSS5 + AMSES

AMS6 = AMSB + AMSES

AMST = AMST7 + AMSE7
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Chokdkkkobdobkkkkk sk POSSKEW kb sk otk kb bokokokok

AMS9 = AMS9 4+ AMSES

30D CONTINUE

RG = AMS1/M
DG = AMS2/M

SLG =AMSRE/M
PRG =AMST/M
PDG =AMSAR/M.
PLG =AMS9/M
WRITE(*,31)N,AHEAN,RHO,Ai,Bl,Cl,Dl,AZ,BZ;CZ,DZ
31 FORMAT(//18X,'POST_LEFT_SKEWNESS ’//5X,’'SAMPLES = ’I2,

'F3.1,

%' MEAN = °',F5.1,' CORELLATION
' %//5X’ A1 ="F6.4,' B1 ="F6.4," C1 ="F6.4," D1 ="F6.4
%//5X° A2 ='F6.4,' B2 ="F8.4,’ C2 ='F6.4," D2 ='F6.4)

WRITE (%, 40)R0G, DG, ALG, SRG, 8PG, SLG, PRG, PDG, PLG

‘40 FORMAT (/10X, ’RG-FORMULAR = ’F15.7/10X,’DG-FORMULAR = ’F15.7
*/10X, *LG-FORMULAR = 'F15.7/10X, "SRG-FORMULAR = ’'F15.7
_{/iqx,’sDG-FORMULAR = 'F15.7/10X, SLG-FORMULAR = 'F15.7
%/10X, "PRG-FORMULAR = ’'F15.7/10X,’PDG-FORMULAR = ’F15.7
*/10X, *PLA-FORMULAR = 'F15.7//)
STOP
END

CHERhkkbkikkk 4%k SUBROUTINE NORMAL sk sk dkdbksokdkokk
SUBROUTINE NORMAL(EX, STD,X,Y)

COMMON IA
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1 CALL RANDOM(IA,IY,X)

RN

ABS(X)

Vi

2.%RN-1.
CALL RANDOM(IA,IY,RN)

RN

1

ABS(RN)

ve

2.%RN-1.

S = V1%V1i+VZ#%V2

IF(S.GE.1.)G0 TO 1

RNN1

Vl*SQRT((—Z.*ALOG(S))/Sf

RNNZ2

VZ24SQRT((-2.%ALOG(S))/8)

X EX+RNN1*STD

Y

EX+RNN2%STD
RETURN
END
Cotoo o o R o RANDOHl*************
| suﬁROUTINE RANDOM(IX,1Y,RN)
COMMON TA
1Y = 1X*15625
IF(1Y)3,4,4
3 1Y = IY + 32768+1

4 RN iy

RN = RN*0,4656813E-9

IX = 1Y
IA = 1Y
RETURN

END
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DIMENSION Y(50),X(50),GT3(50)

COMMON IA
TA = 85539
AMS1 = 0,
AMS2 = 0.
AMS3 = 0D
AMS4 = 0O,
AMSS = 0.
AMSR = 0,
AMBT = 0. ,
AMS8 = 0.
AMS9 = 0.
EX = 0.
STD = 1.

WRITE (%, 1)
.1 FORMAT(//)
WRITE(*,z)’ INPUT NUMBER OF SAMPLE : °’
2 FORMAT(A\) |
READ (%, %)N
.
WRITE(%,3)° INPUT NUMBER OF LOOP : °’
3  FORMAT(A\)
READ (%, %)M
WRITE(%,4)° INPUT MEAN OF GT3 3 °
4  FORMAT(A\)
READ (%, %) AMEAN
WRITE(%,5)* INPUT VALUE OF CORELLATION : °

5 FORMAT (AN)

READ (#, %) RHO
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18

17

18

19

26

WRITE(%,6)°*
FORMAT (A\)
READ (% ,%)A
WRITE (%,7)°
FORMAT (A\)
READ (%, %) B
WRITE (#,8)°
FORMAT ( A\)
READ (%, %) C
WRITE(%,9)"’
FORMAT (A\)
READ (%, %) D
WRITE (%,16)°
FORMAT (A\)
READ (%, %) A1
WRITE(%,17)?
FORMAT (A\)
READ(*,%)B1
WRITE (¥%,18)°
FORMAT (A\)
READ (%, %) C1
WRITE(*,lS);

FORMAT (A\)

—

READ (%, %) D1
WRITE (%,26)°*
FORMAT (A\)

READ (k, %) A2

WRITE(#,27)°

BOTHSKEW® #okob ko ok ok ok ok b ok ok b b b0k o ok s ok ok op o b ok ok ok

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

INPUT

SKEWNESS A

SKEWNESS B

SKEWNESS C

SKEWNESS D

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

SKEWNESS

(1]

Al

B1

c1

D1

A2

B2

’

»”

(1]

220
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27 FORMAT{AN\)

READ(#%,%)B2

«r

WRITE(%,28)7 INPUT SKEWNESS c2
28 FORMAT (A\)

READ (%,%)C2

(1]
-

WRITE(%,29)' INPUT SKEWNESS D2
23 FORHAT(A\)‘

READ (% ,%)D2

DO 30 J=1,M

)

CH¥dhkikkhkdokhkkdorkk INTTIAL shokskkakokodorkokok ok ok

SUMXX = 0.
SUMYY = 0.
SUMGG = 0.
SUMX = 0,

. SUMY = 0.

' sunql= 0.

WRITE(%,12)J
12  FORMAT(2X,’LOOP #°',I14)
PO 1§ I = 1,N
C kdobrkkddobbbk stk CALL NORMAL ks ok ok ook Aok
CALL NORMAL(EX,STD,XT1,RX).
CALL NORMAL(EX,STD,GT1,RY)

XT2

A+BEXTI1+CHXTI*¥2+D%XT1%%3

XTZ2 = 50.0+410.0%XT2

XT3 = A1+BI#XT1+CI1%XT1%%2+D1%XT1%%3
XT3 = 50.0410,0%XT3

GT2 = RHO¥XT1+GT1%SQRT(1,0-RHO%%2)

GT2 =_A2+BZ*GT2+C2*GT2**2+D2*GT2**3
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GT3(I) = AMEAN+10.0%GT2

El = 5.0%RX

E2 = 5.0%RY

X(I) =.XT2 + E1

Y(I) = XT3 + GT3¢(I) + E2
SUMXX = SUMXX + X(I)#%2
SUMYY = SUMYY + Y(I)%%2
SUMGG = SUMGG + GTI(I)%%2
SUMX = SUMX + X<I) '
SUMY = SUMY + Y(I)

SUMG = SUMG + GT3(I)

15 CONTINUE

Cokiobk g ook kokoktk ok kdok COMPUTE MEAN X, Y, G #¥ddokkdsk

AMEANX = SUMX/N
AMEANY = SUMY/N
= SUMG/N

AMEANG

Coksksokokokkokok sk okok ook kool kb ok INITTAL ok sokok ok skok skok skok ok koo

Do

SUMXY = 0.

SUMGX = O.

SUMGY = 0.

SX = 0.

SY = 0.

SG = 0,

10 I=1,N | N
SX = SX + (X(I)-AMEANX)#*%2

SY = SY + (Y(I)-AMEANY)#*%2

SG = SO + (GT3(I)-AMEANG)*%2

222
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SUMXY

SUMGX

SUMGY Su
10 CONTINUE
C odtbrdirdkdkkkd

8X SX/(N-1.

i}

S5Y SY/(N-1,
SG = 8G/(N-1.
RXY=(N*¥SUMXY-
RXG= (N4 SUMGX-

RYG= (N*SUMGY-

BW = RXY*(SX
GBAR = AMEANY

X1 = 1.0-RX

' chf*= ( (RXG-
= ((RYG-

BGYX

CAoRok b okok 3ok ok okok ok o ko

RG1 = O.

DG1 = O,

ALG1 = O.
SRG1 = 0.
SDG1 = 0.
SLG1 = 0.
PRG1 = 0.
PDG1 = O.
PLG1 = 0.

BOTHSKEW¥ % %%k ook kb okok b bk kb b sk ok b okok o ko ok o 223

SUMXY + X(IX#*Y<(I)

SUMGX + GT3(IXY*X(I)

MGY + GT3(I)%Y (D)

#4¥%¥ COMPUTE 9-FORMULARS %% ¥

0)

0)

Q)
SUHX*SUHY)/SQRT((N;SUHXX—SUMX**Z)*(N*SUHYY—SUH#**E))
SUMG#SUMX) /SQRT ( (NHSUMGG-SUMGH#2) % (N4 SUMXX-SUMX%%2) )
SUMG*SUMY)/SQRT((N*SUMGGwSUHG**Z)*(N*SUHYY~SUMY**2))
/8Y)

-AMEANX

Y#¥2

RYG¥RXY) /X1)#(SG/SX)

RXGXRXY) /X1) % (SG/SY)

¥akdkdok TNITIAL ok okokokokokok sk dokofobokok ok bk o ok sk ok
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20

RG = Y(I)-X(D)

DG = Y(I) - BWAX(I)

ALG = GBAR + BOXY#(X(I)-AMEANX)+BGYX#(Y(I)-AMEANY)
SRG = RG/(100.0-X(I))

SDG = DG/ (100.0-X(I))

SLG = ALG/(100.0-X(I))

PRG = RG/X(I)

PDA = DG/X(I)

PLG = ALG/X(I) '
RG1 = RG1 + RG

DG1 = DG1 + D@

ALG1 = ALG1 + ALG

SRG1 = SRG1 + SRG

SDA1 = SDA1 + SDG

SLGT.= SLG1 + SLG

PRG1 = PRO1 + PRG

PDG1 = PDG1 + PDG

PLG1 = PLG1 + PLG

CONTINUE

AMSE1 = (RG1/N - AMEANG)*%2
AMSE2 = (DG1/N - AMEANG)*%2
AMSE3 = (ALG1/N - AMEANG)#%2
AMSEA = (SRG1/N - AMEANG)*¥2
AMSES = (SDG1/N - AMEANG)#¥2
AMSEE = (SLG1/N - AMEANG)*%2
AMSET = (PRG1/N - AMEANG) k%2
AMSES = 'EDYL/N - ADNEANUIATE

224
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3>
=
)
[
1]

>
o 4
o
[
]

AMS9

30 CONTINU

RG AM

DG

AN
ALG =AM
' SRG =AM
SDG =AM
SLG =AM
PRG, =AM
PDG =AM

PLG =AM

(PLG1/N -

AMBS1 + AMSE1

AMGS9
E

S1/M
Sz2/M
S3/M
S4/M
S5/M
S6/M
ST/M
Sa/M

S9/M

+

+

AMSEZ

AMSEZR

AMSEA4

AMSES

AMSE7

AMSESR

AMEE9

AMEANG) %2

225

WRITE(#,31)N, AMEAN,RHO,A,B,C,D,A1,B1,C1,D1,A2,B2,C2,D2

31T FORMAT(//8X, ’PRE_LEFT_SKEWNESS

e

%*//5X, "SAMPLES =

*¥//5X A

*//5X' A
*//5X" A

‘tnen

='F6.4,"

='F6.4,°?

3 s

F6.

4,°’

‘1z,

14

B

B
B

POST_RIGHT_SKEWNESS

MEAN = *,F4.1,°
='F6.4,"’ c =
='F&.4,°* c1 =
='F6.4,"’ c2 =

CORELLATION
'FB.4," D
'F6.4,° D1
'F6.4,°’ D2

WRITE (%, 40)RG, DG, ALG, SRG, SDG, SLG, PRG, PG, PLG

k]

'F3.1,
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40 FORMAT(/10X,’RG-FORMULAR = ’'F15.7/10X,'DG-FORMULAR = 'F1§.7
*/10X,LG-FORMULAR = ’F15.7/10X, SRG-FORMULAR = ;F15.7
#/10X,"SDG-FORMULAR = 'F15.7/10X, "SLG-FORMULAR = ’F15.7
*IIDX,’PRG;FORMULAR = 'F15.7/10X, PDG-FORMULAR = 'F15.7
*/10X,’PLG-FORMULAR = 'F15.7)

STOP
END

CHAAHHAH R AN ¥ ¥4 4% SUBROUTINE NORMAL sokoh kb bk
SUBROUTINE NORMAL(EX,STD,X,Y)
COMMON IA
1 CALL RANDOM(IA,IY,X)
RN = ABS(X)
Vi = 2.%RN-1.
CALL RANDOM(IA,IY,RN)
RN_;"ABS:RN)
V2 = 2.%RN-1.
S = VIAV1+VZHVZ

IF(S.GE.1.)GD TO 1

RNN1

Vi#SQRT((-2.%ALOG(S))/S)

RNNZ VZ*SQRT((-2.%ALOG(S5))/8)
X = EX+RNNI1#S5TD
Y =_EX+RNNZ%STD
RETURN
END _
chhkktEkdkkiktkdkdkk randonm ************
SUBROUTINE RANDOM(IX,1Y,RN)

COMMON IA
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IY = IX%15625
IF(1IY)2,4,4

3 1y IY + 327688+1

4 RN = 1Y

RN ‘= RN#0.4656613E-9

IX = 1Y
IA = 1Y
RETURN

END
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10 PRINT "COMPUTATION RESiDUAL GAIN"
c

20 INPUT "QAEUUNLAYYDINNTHDOY =", F

30 INPUT "37W0%UNLS8U N = *, N

40 DIMENSION PR(N), PO(N}), G(N), F(I)

50 PRINT "ENTER PRE-TEST", "ENTER POST-TEST"
60 SX = 0

70 SY = 0 s

80 SXX = 0

90 ~SYy = o0

100 | SXYy = 0

110 51 = 0

120 s2 = 0

130 s3 = 0
140 FOR I = 1 TO N

150 INPUT PRCI), PO(])

160 SX = SX + PR(I) i

170 SY = SY + PO(1)

180  SXX = SXX + PR(I) % PR(1) ~ -

190  SYY = SYY + POCI) % PO(I)

200  SXY = SXY + PR(1) % PO(I)

210 F(1) = F - PR(I) ]
220 NEXT I -

230 SI = N % SXY - SX % SY
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250

260

270

280

290

300

310

320

330

340

350.

52

$3

SS51

552

It

55X

SSY =

fl

bw
PRINT
FOR
G(I)
PRINT
NEXT

STOP

"NO", "PRE-TEST", "POST-TEST", "GAIN"

N % SXX - (S5X =

N * SYY - (5Y =

SQR{(S2 % S53)

S1/54

SXX - (SX ~ 2)/N

SYY - (5Y ~ 2)/N

SQR(SS1/(N-1))

SQR(SS2/(N-11})

{r ¥ SSX)/SSY

=1 T0 N

(POC]) - bw ¥ PR(I1)/(F - PO(])

y PRC(E), POCI),

2)

2)

G(1)

230
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