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ﬂﬂ7ﬂ4d 1 (dO)

n p m=2 3 4 d 6 7 8 9 10 11 12 13 14 15 16 7 18 19" 7220
001 210 211214 218 - 223 227 232 4237/ LA (@48 259 “Ea9.- 265 . 270: 276 281 - 287 ‘293 -299
005 211 2147219 224 229 235 ..24| . K1/ 237489 265 N271 278 284 -290: 297. 303 - 310: 316
01 2120 216 221 227 233 239 2457258 /258772641 271\ 248 284 291 298 304 311 . 318 325
20 025 213 219 225 231238 245 251 2597/ 26(RyeNS" 280287 294 - 301 309 316 :323. 330.. 338
05 215 222 -229 236 243 250 258 263 /27¥7 2804288, 295 303 - 311 ‘318 326 334 341 349
10. 218 226 233 241 249 257 265 243/ 28PV2R91 297 BOS 313 321.7330 338 346 354 362

For n or m greater than 20, the pth quantile w, of the Mann-Whitney test statistic may be approximated by

w,=n(N+1)/2+ x‘,\/nm(N+ 1)/12

where x, is the pth quantile of a standard normal random variable, obtained from Table Al, and where N=m +n.
 The entries in this table arc quantiles w,, of the Mann-Whitney test statistic T, given by Equation 5.1.1, for selected

values of p. Note that P(T<w,)=<p. Upper quantiles may be found from the equation

L ]

wy=n(n+m+1)—-w,_,

Critical regions correspond to values of T less than (or greater than) but not equal to the appropriate quantile.

9CT



4
= N
F1¥7497 £ QuUANTILES OF THE KRUSKAL-WALLIS TEST STATISTIC
’ FOR SMALL SAmpLE Sizes®

Sample Sizes Wido W08 Wy.0e
25252 3.7143 4.5714 4.5714
I | 3.8571 4.2857 4.2857
31252 4.4643 4.5000 5.3571
334 4.0000 4.5714 5.1429
3,3, 2 4.2500 5.1389 6.2500
3533 4.6000 5.0667 6.4889
4,2, 1 4.0179 4.8214 4.8214
4,22 4.1667 5.1250 6.0000
4,33 3.8889 5.0000 5.8333
4, 372 4.4444 5.4000 6.3000
4, 373 4.7000 59273 6.7091
4, 4,1 4.0667 1.8667 6.1667
474 /2 4.4455 5.2364 6.8727
4. 4, 3 4.773 5.5758 7.1364
4,44 4.5000 5.6538 7.5385
S/ 5 4.0500 4.4500 5.2500
572,12 4.2933 5.0400 6.1333
3.3/% 3.8400 4.8711 6.4000
.39 4.4946 5.1055 6.8218
5, 3.4 4.4121 5.5152 6.9818
5. 4.1 3.9600 4.8600 6.8400
5;4,2 -4:5182 5.2682 7.1182
5,4,3 4.5231 5.6308 7.3949
e A g 4.6187 5.6176 7.7440
S3e9z:% 4.0364 4.9091 6.8364
= bl 4.5077 5.2462 7.2692
S§:.9.°3 4.5363 5.6264 7.5429
355714 4.5200 5.6429 7.7914
895, 4.5000 5.6600 7.9800

-

SOURCE. Adapted from Iman, Quade, and Alexander (1975), with
permission from the American Mathematical Society.

“ The null hypothesis may be rejected at the level a if the Kruskal-
Wallis test statistic, given by Equation 5.2.5, exceeds the 1 —a quantile

given in the table.
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PROGRAM
WHTCH THE RANDOM SAMPLE HAS NORMAL DISTRIBUTION

e~
C o ot o

—~ e
Cmmomenes

C=-= EY1
e

T01,705,T10 ARE THE CRITICAL VALUE OF TfTEST

¢ fPLE TEST22

TO TEST THE DIFFERANCE MEAN OF TWO POPULATION

........
— . — - —

b iRy o

DIMENSION Y(20),Y1(20)sY2(20)yRY1(20),RY2(20)52Z(40),R(40)

INTEGER WOl,WOS5,W10yW101,W1O5,W110
COMMON TA
TA = 65539
2 READ(593) NeTO1,T05,T10s W31y W05, W10, W101y W105+W110
3 FORMAT(Y2,3F5e39623) i
WRTTE(6+6) NyTO1,T05,T10
6 FORMAT{TS5+'N = ',12,3X,'T01 =
%F5e3/)
WRITE(697) WOlsWOSsW10sW101,H105,W11C
7 FORMAT(TSs WOl = "413+3Xy"WO5 = *451393Xs " W10
#3,3X9'W105 = "97343X,'HW110 = '413/)
15 READ(5457) EY1l,EY2
WRITE(6925) EYl,EY2
25 FORMAT(T20,'EYl = '3F845+T4J,'EY2 =
TF(EY1eEQe999.99999) GO TO 9999

i,

1 9Fbe393Xe* TGS

"yFB8e57)

€

g T T P TR, T S
c o - o ——

B T e R

TEST END OF FlLE-=-—mmccmmmmm e =C
TF(EYl.EQ.0) GO TO 2
¢
CIITICTTASTISTEST ENDAOF- GROUPNORSDATASSZ===-===C
57 FORMAT(2F8.5)
ANOO1 Oe
ACCO1 Oe
REJEO1 = 0.
ANOO 5 D
ACCOS C.
REJECS = 0.
ANO10 = 0.
ACCl0 = C.
REJE1O = 0.
C N=5
K s
AA = N/K
STD 2 10
IY 2 N*K
C 2222322 10 GENERATE NORMAL DISTRIBUTION —=S====iiIzmtoc
¢ ===2=3=c WHICH HAVE MEANSEY1 AND EY2 - el
THE STANDARD DIVIATION IS STOD
STNT = 2.2160359
Al=0.884C704%
A250.9733110
A350.9587208
A420.9113128
DO 22 YSET =
(56 0 0 B0 = 13K
DO 11 J = 1,.N

U = RANDOMI(TA)

1 W

it

. ey
— et B e o

oy o e oy e
( ==

1,500

'9F6e393Xs°'T10 =

15313943X9'HW101 =

+ EY2 ARE MEAN OF Y1 AND Y2. STD IS THE STANDARD DTVIATION ==C

B e T et

R et c

1

.

9.4



50

40

30

TF({UeLEsAl) THEN
60 To 10
ELSE TFIUSGT.A2) THED
GO TO 20
ELSE TF{U«GTeA3) THEN
GO TO 28
ELSE TF(UeLELA4) THEN
GO TO 40 :
ELSE
GO TO 52
END TF

V5 = RANDOM(TA)

W5 RANDOMI(IA)
CALL MXMN(V5yW54RMAXyRMIN)
7 = V5=45

TS5 = 064797274 ~ 0595507 1%RMIN
TF(RMAXeLEeDe872838353) THEN

GO TO 100
ELSE

RX = ABS(Z)%0.049264
END IF

CALL F(TS5sSINT+FT)
TF(RXeLESFT) THEN
GO TO 100
ELSE - O

GO TO S0
END IF

V4 = RANDOMI(IA)

W4 = RANDOM(TA)

CALL MXMN(V&ysW&sRMAXsRMIN)

L = V& =W4

T4 = 064797274 = 05955087 1%RMIN
TF(RMAXeLE«Qa8055779) THEN

G0..T0:-100
ELSE

RX = 0.0533755%ABS(2Z)
END IF

CALL F(T4+SINT,FT)
YF(RXeLE«FT)THEN
GO TO 100
ELSE

GO TO 40
END TF
V3 = RANDOM(TIA)
W3 = RANDOMI(TA)
CALL MXMN(V3,4W3,RMAXsRMIN)
Z = V3 = W3
T3 = SINT = 0.6308348%RMIN
TF(RMAXeLE+Da7555915) THEN
GO TO 100 '
ELSE

329



RX = ABS(Z)%0.3342475
END IF
CALL F{T3+SINTsFT)
TF(RXeLEsFT) THEN
GO TO 1lo0¢C
ELSE
GO TO 30
END IF
20 V2 RANDOM(TA)
W2 RANDOM(TIA)
HH W2
T = (SINT#%:2)/2 = ALDOG(HH)
c1 (V2%k2 )%T
C2 = (SINT=%2)/2
PE(CleGTeC2). THEM
GO - TO: 20
ELSE IF(UeLEeQs5€66555) THEN
X

[N T PN | B

i

GO TO 200
100 TF(Z.LT.0) THEN
X =T

10 V1 = RANDOM(IA)
X = SINT#(1.13113164%U+V1=1)
200 TF(T.EQ.l) THEM
Yi(J) = EYL [ STHO=X
ELSE IF(I.EQe2) THEN
= EY2 4 STO*X
END IF

C::‘.‘::':‘:‘.:.::!:::::: TO TEST ORIGIN DATA 3Y T-=TEST ::'::;::;;;J;f?;ffC
CZ3Z33 y1,Y2 ARE ORIGINAL DATA WHICH HAVE NORMAL DTSTRIBUTION ===--C

CALL TTEST(Yl,Y2,Y13AR+Y23ARySPOCLsTyN)
C33ZZ3 FNTERsSCRT AND SEARCH ARE SUBRCUTINE TO RANK INPUT DATA —Z==C
C2=Zzz=a=s RYLsRY2 ARES THE RANK OF Y1 AND Y2 P i it o
CALL INTER(Y1lsY2+4ZZsNsII)
CALL SORT(TT¢ZZY
CALL SEARCH(ZZsY1lsY29yRY1sRY24Ny»1II)

(===22Zt=c TO COMPUTE T=TEST ON RANK QF DATA o e tata bttt O
C=S=fzIzztas WHTCH TR IS THE TEST STATISTIC ON RANK B it ittt 6
CALL TTEST(RY1,RY2,RY18A4RY23A,SPOOL+TRyN)
CSST3ISZ 7o CHECK THE ACCEPT AND REJECT WHICH TWO TEST MATCHED “ma==C
CSSSIUSST WHTCH THE LEVEL OF SIGNIFICANT Ce18,0.05 AND DelD =======(
YE(UTIGESETOT) o ANDe ( TeLESTOL)): THEN
GO~ TOD 211
ELSE TF({TReLTe=TO0l)eORe(TReGT«TI1)) THEN
6D "TO .2:12
ELSE

GO TO 212
END IF
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211 TF(({TReGEe~TD1l)eAMDe(TRoLESTO1)) THEN
GO TO 214
ELSE
60 TO 2&3
END IF
IZ3ISSTS O COUNT THE NUMBER WHICH TWO TEST ARE REJECT =========C
212 REJEOL = REJED1+1
GO TO 310
ITTTITT COUNT THE NUMBER WHICH TWO TEST ARE DIFFERANCE ====-C
213 ANDO1 = ANCO1+1
GO TO 310
SIIIZIZZT O CQUNT THE NUMBER WHICH TWO TEST ARE ACCEPT ==S==c====(C
214 ACCOl = ACCO1+1
GO TO 311
ELSE TF({TReLTe=T35)e0Re(TReGT«TO5)) THEN
GO T0 312
ELSE
6C. 70 313

END IF
311 TF({TReGEe=T05)eANDe (TReLE«TO5)) THEN
GO TO 314
ELSE
GO TO 313
END YF
312 REJEQS5 = REJEDS+1
G0 TO 410
313 ANOOS5 = ANOG5+1
GO TO 41¢C
314 ACCO5 = ACCO5+1
410 TF{({TeGEe=T10)eANDe(TsLE«T12)) THEN
GO TO 411
ELSE TF((TReLTe~T10)eORe(TReGT«T10)) THEN
GO TO 412
ELSE
GO TO 413
END IF
411 TF({TReGEe~T10)eANDe{(TReLZaT19)) THEN
GO TO 414
ELSE
GO TO 413
END 1IF
412 REJELD = REJELIO+1
GO TO 22
413 .ANO1G = ANO1O+1
G0 . TO 22
414 ACCl0 = ACClO+1
22 CONTINUE
WRITE(64+347)

347 FORMAT(10Xs"COUNT THE NUMBER OF OUTPUT WHICH MATCH CF ACCEPT AND R

#EJECT)
WRTTE(6+112)ACCO14REJEDLIHANODL

112 FORMAT(10Xy"ACCOl = ",F7e2+//910Xs"REJEJL = "yFT7a2+//+10X,"ANCO1

#M"yFTe2)
WRITE(65114) ACCOS5,REJECS,ANDOS



114 FORMAT(10Xs"ACCOS5 =
N3 FT7e2)

WRITE(6+116)ACC10,REJE1D,ANOLID
116 FORMAT(1CXs"ACCLlO = "yFT742+9//+y10X,"REJELO

My FTe2)
GO TO 15
9999 STOP
END
C

-y

C==== MAYN PROGRAM FILE TEST THE

e T B T T L B o R B et e

"y FTe29/7/

10Xs"REJEQS

i

i
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W FT7a29/7/7910Xe"™ANCOS =

"y FT7e29//910Xs"ANC1IO =

DIFFERANCE OF MEAN OF TWO POPULATION
C’--::GENERAT: DISTR T3UTZON FROM JOUBLhnCXDDNENTIAL- TWO POPULATIGN-fC

B T e T

e

e Tt e e e mmme T lasat C

DIMENSTON Y(223),Y1(202),Y2(2

G - COMMON TA

INTEGER WD1,WD5,W10,W101,W105sW110

IA = 65539

2 READ(593) NyTOlsTOS59T109WO1ly W05y W10y WIC1sW105,W11D

3 FORMAT(T2+,3F5434613)
WRITE(64+6) NyTW 21 TO5,T10

6 FORMAT(TS5+'N = '912,3X,y'701
#F543/) '

WRITE(647) WOlydO“yHlO W101

7 FORMATI(TS, 401 = I343Xe "4
0

#3433Xy'W1G5 = '92314X9 N11
15 READ(5+57) EY1lsEYZ
WRITE(6925) EYl,EY2

9
106

—

105

m

!
.
-
L9

25 FORMAT(T20,'EY1l = ',FBe59T4Dy*EY2

IF(EY1.EQe999.99999) GO TO 9999

YFLEY1<EQsD) GO TEE2
57 FORMAT(2F8.5)

ALPHAL = EY1
ALPHAZ2 = EY2
BELTAL = 7.071067¢
BELTAZ2 = 7.0710678
ANOQ1l = O
ACCDY =04
REJEC1 = 0.
ANODS = 0.
ACCO5 = Q.
REJEO5 = 0.
ANO1O = C.
ACC10 = .Bis
REJE10 = C.
K.=2
AA = N/K
IT = N%K
DB 22 ISEDR = 14700
DO 10 J = 14K
DO. 10 T2t 19N
RN1 = RANDOM(IA)
RN2 = RANDOM(?A)
C , ALPHA TS MEAN OF Y
c VARTANCE OF Y TS (1/3)%((22/7)%%2

S = ALOG(RN1)=ALOG(RN2)
IF (JsEQel) THEN

w

N e 3

~ A

13X 'TO5

13
1343Xy 'W10

'yF8s5/)

)XHBELTA

1]

2)9RYL(2Z)4RY2(20)422045)5R(4D)
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211

311

312
313

314
410

411
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Y1(T) = ALPHAL + S=3ELTAL
ELSE TF (JeEQe2) THEN
Y2(7) = ALPHAZ2 + S*8ELTA2
END IF
CONTINUE
CALL INTER(Y1ysY2+ZZsNeIl)
CALL SORT(T!,22)
CALL SEARCH(ZZsY1sY29RYL9RY2sNseiT)
CALL TTEST(RYLs+RY2sRY1BAyRYZ28AySPOOLyTRyNsTM)
CALL MANN(RY1,RYZ2sNyU)
ITF{{TReGEe=TN1) e ANDe (TReLELTOL1)) THEN
GO D2l
ELSE TF{(TMeLTeW01l)eORe(TMeGTaW1N1)) THEN
GOTO 212
ELSE
GO TO 213
END IF
TF((TMeGEeWO1l) e ANDe(TMeLESW1N1)) THEN
GO TO 214
ELSE x
GO TC 213
END IF
REJEQLl = REJEQLI+1
GO TO 310
ANOO1l = ANOS1+1
GO TO 310
ACCO1 = ACCO1+1
TF{(TReGEa~TO05) s ANDa ( TReLEeTD5)) THEN
GO TFe 311
ELSE TF({({TMeLTeWOS)sORe{TMeGTeaW105)) THEN
GO 70 312
ELSE
GO TO 313
END TF
fF({TMeGEeW05) e ANDe { TMeLELW1O5)) THEN
GO TO 314
ELSE
GO TO 313
END IF
REJEOS = REJEOS+1
G0 TO 410
ANOO5 = ANOOS5+1
GO TO 410
ACCO5 = ACCOS+1
TF((TReGEe~T10)e ANDe (TReLEL.T10)) THEN
GO 'TO 411
ELSE TF{{TMeLToeWl0)eORe(TMeGTeW110)) THEN
GO .TD 412
ELSE
GO TO 413
END TF
TF((TMeGEeW10) e ANDe (TMeLELW110)) THEN
GO TQ. 414
ELSE
GO TO 413
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END TF
412 REJE1QC = REJE1O+1
g0 T0 22
413 ANO1lC = ANO1O+1
GO TO 22
414 ACC1G = ACCLO+1
22 CONTINUE
WRYTTE(64112)ACCO01,REJEDL,ANODL
112 FORMAT(10X»"ACCOl = ",F742+4//510X,"REJEQL

1]
n

M, FTe2¢// +10X+"ANCO1

¥y FTe2)
WRITE(69114) ACCO57REJ5051ANDO5
114 FORMAT(10X,"ACCO5 = i E Tl /v 10Xy PREJEDS = WeFTe29//+10Xs"ANCGS5 =
*NMyFTe2)

WRITE(6+116)ACCL0,REJE109ANOLD
116 FORMAT(19X+™ACCLD = "yF7424//510X,"REJELC
%My FTe2)

"
i

"yFT7e2+// 31CXs™"ANCI1C

GO TO 15
9999 STOP

END u :
SZSISESSOOSEST PROGRAM TS GENERATE LOGISTIC OISTRIBUTION et
SSISISSSSSWHICH DEFTNE MEAN AND STANDARD DIVIATION FEX AND STD === ==mE=y
ITSIRRDSSSSIN TS A SAMPYE/STZES K IS VA NUMBER OF POPULAT I ONe==—=Ssmmmd

IST2SRANDOM(TA) S A RANDOM FUNCTION IN COMPUTER SYSTEM HAS ORIGIN TA=%
MATN PROGRAM FTILE LOGTS%4
DIMENSION Yl(26),YZ(ZO),YB(ZO),YA(ZO),RYl(20),RYZ(ZO),RYB(ZO),RY41
#20)4,2Z(80)+R(EQ)
REAL MSTRyMSE
2 READ(59101)NsF31lsF25,Fi0sX019X35+X10
101 FORMAT(I2+,6Fb6e%4)
WRITE(6+104)NsFOLsFO5,F10+X01sX054X10
104 FORMAT(1O0Xs™N =" 14,5Xs"FO1 S, ETads5X9"FO5 ="y FTeky 5X9"F1O ="rF7,
%4,5Xs"X01 =" sFTe495X9"X05 ="9FT 425X, "X10 =, FTa4)
15 READ(59102)EY1,EY2,EY3+EY4
102 FORMAT(4FB3.5)
WRTTE(69105)EY145Y2,2Y34EY4
105 FORMAT(1CXs"EY1 ="yFe595Xs"EY2 HMETYS . SXy "EYS =W F9e515X9s"EYS =
*YFgoS) 7
TF(EY1eEQ.999.99999) GO TO 9999
TECLEYLGEQ.Q) GO TO"2
COMMON TA
YA = 65539
ANOO1 = O,
ACCO1
REJEOL = Q.
ANOOS = Qe
AELEOS 204
REJEDS = 0.
ANO1d = C.
ACC10 = 0.
REJELIO = Q.
K 2 4
T = N%K
DO 22 ISET = 1,600
DO 33 J = 1,K
DO 44 T
RN = RANDOM(IA)

Hen
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S = ALOG(RN) = ALOG!(l.=RN)
TF{JeEQel) THEN
Y1{I) = EY1l + STOD=*S
ELSE IF(JeEQe2) THEN
Y2(T1) = EY2 + STO#*S
ELSE TF(JeEQe3) THEN
¥Y3(T) = EY3 + STD:%S
ELSE TF({JeFQe4) THEN
Y&4(T) = EY4 + STD*S

END TF
44 CONTTINUE
33 CONTINUE
DO 55 M = 14N
WRTTE(6912) YL(M)eY2(M)eY3(M)sYL(M)
12 FORMAT(4(2X+sF1l0e5))
5 CONTINUE
CALL TNTER(Y1sY2,Y39Y4sZZsNyIT)
CALL SORTLITIAZZ)
CALL SEARCH(ZZsYlsY2+Y3sY49RY1sRY29RY3sRYS4 s N,1T)
WRYTE(643) .
3 FORMAT (5 Xy Mazdeszsionsnaneioniesi: R ANK INPUT DATA*:’.::::::::‘.::;:::::::::::::=:==2:=:==’;=::='.=::=*::::::=!=")
00: 77 To= 19N
77 WRTTE(6978) RYL(I)9RY2{I)sRY3(1)sRYL(I)
78 FORMAT(4{10XyF762))
CALL FTEST(NyRY1sRY29yRY3syRY49ySSTRySSZ4SSTOy ASTRysASEsFRyRY1B3A4RY23A
*vRY3BA9RY4BA9fZ'1K)
WRYTE(6+79)
79 FORMAT(MIZITLSISZLIDISZS ANALYSIS OF VARTIANCE ON RANK TN COMPLETELY R
#ANDOMIZED DESTGN=======m)
WRITE(6981) SSTRySSEsSSTO9sASTRyASE,FR
81 FORMAT(19X,"SUM SQUARE OF TREATMENT ON RANK =",F1l2e59///9103Xs"SUM
#SQUARE OF ERROR ON RANK =",F12.59///y10Xs"SUM SQUARE OF TQTAL ON R
HANK ="43F12.59///913Xs"MEAN SQUARE OF TREATMENT ON RANK=",F1l2.54///
%,10Xs"MEAN SQUARE OF ERROR ON RANK =", Fl2.59///930X9s"FR ="9F12e5)
CALL KRUS(RY1 4RY24RY34RY443SSyAIN,II)
WRITE(6931) SSsH
31 FORMAT(///+10X+"MEAN SQUARE ERROR ON RANK 5SS = "yFl2e59///+10Xs"T
*EST STATISTIC OF XKRUSKALL=WALLTIS H =",F12.5)
TF((FReGE«FO1) e ANDe (HeGELXO1)) THEN
REJEOL = REJEC1+1
ELSE TF((FReLTeFO1)eANDe(HelLTeXC1)) THEN
ACCO1: = ACCOL»
ELSE
ANOJ1 = AMOO1+1
END IF
TF(({FReGE«FO5)eANDe (He GE2X05)) THEN
REJEGS = REJEOS+1
ELSE IF((FReLTeFO05)eANDe(HelLTaX05)) THEN
ACCOS5 = ACCO05+1
ELSE
ANODS5 = ANOO5+1
END IF
TF({FReGEeF10)eANDe (HeGELX10)) THEN 3
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REJE1O = REJE10+1
ELSE TF((FReLTeF10)esANDe(HeLTeX10)) THEN
ACCl0 = ACC1l0+1
ELSE
ANO1Q = ANQ10+1
END IF
22 CONTINUE
WRITE(6+119)

B T

119 FORMAT("==2Z8ZlZ== QUTPUT OF TESTING POPULATION MEANS WHICH CeV =
#309205,10 AND 5 3N1=N2=20 :SAMPLE S1ZE=403 WHICH HAVE LOGIS 1S T
WRTTE(64+347)
347 FORMAT(10X»"COUNT THE NUMSER OF QUTPUT WHTCH MATCH OF ACCEPT AND R
“XEJECT;N1=N2=2939495+104+20, | FI1")
WRITE(69112)ACCO1,REJED1+ANDOOL
112 FORMAT(1CX."ACCOQ1 = W3ET7e29/7310Xy"REJEDL = W ETe29// 10X s"ANCOL =
%" FT7e2)
WRITE(6,113)
113 FORMAT(1OX+s"ACCEPTANMT AND REJECTANT WHEN TEST POPULATION MEANSCaV
%= 303 N1=N2=2+39495910420s ) F05 ) .
WRYTE(649114) ACCQO5,REJETS»ANOCS
114 FORMAT(10X,"ACCCS £ Wil aded £ 10Xy UREJEQS = WoFT7e29/7 910X +"ANCOS
M3 FTe2)
WRITE(5,115)
115 FORMAT(////+10Xs"ACCZPTANT AND REJECTANT WHEN TEST POPULATION MEAN
#3 CeV = 303 NI=N2=2939425210,209 F1lC ")
WRTTE(69116)ACCL10sREJELID +AND1ID
116 FORMAT(1O0Xs™ACClO = "aF Te29//a10Xs"REJELD = " FT7e29//910Xs"ANC1O =
M yFT7e2)
GO TO L5
9999 STOP
END

-

SUBROUTINE MXMN(VyWeRMAXRMIN)
TF(WeLEeV) THEN
RMIN = W
RMAX = V
ELSE
RMIN
RMAX
END TIF
RETURN
END

inon
=

SUBROQUTINE F(TsSINTSFT)

SINX = 0439894280%EXP(=(T*%2)/2.)
FT = SYNX = 1.8002519%(SINT=A3S5(T))
RETURN

END
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SUBROUTINE SORT(IT,22)
DTMENSTON 2Z2(I3)

NL = TT=1

00 10 T ="ThHNL

NF = T+1

DO 16 4 = NF,TT
PECZZ LT el B Z L)) 60 T 10
STZ- 2 215

ZZ L) ZZ 1)

ZZ3) S§T2

CONTINUE

.

WM

-RETURN

END

SUSROUTINE SEARCHA{ZZ Y1 4Y24RY1sRY2Z24N,IT)
DTMENSION ZZ(TZ)aYILM)sY2(N)sRYLIN)SRY2(N)
CALL TNTER(Y1,¥Y2,2Z,N,77)

CALL SORT(II:22)

DO ZO K = 19N

RY 294K =0

RYL(K) =0
CONTINUE
DO 10 F =
D010 d =01 T

TFIY1(1)EQeZZ¥Y ) ) RYTITF = J
TEIY2(1)eEQeZZLJY) RYe(I) = J
CONTINUE

RETURN

END

SUBROUTINE INTER(Yl,Y2,ZZsNyiT)
DIMENSTON Y1U(N)sY2(N),ZZ(IT)

DO 10 T = 14N

DO 10 J = N+14:7

2E0T )= Y1 (L)

ZZ(T+N) = Y2(TY)

CONTTINUE

RETURN

END

187
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SUBROUTINE TTEST(Y1l,Y2,YI3AR+Y23AR,ySPOOL+TyNsU)

DTMENS ION Y1(N),Y2(N)

SUMY1l = 2
SUMYz = 9
SSUMY1l = O
SSUMY2 = O
16 45 ¥ 5 4 14N

SUMY1 = SUMY1l + Y1(7)
SSUMY1 = SSUMY1 + YI(I)w#k2
SUMY2 = SUMY2 + Y2(I)
SSUMY2 = SSUMYZ + Y2U(i)2
15 CONTINUE

AA N#EN + (NE(N+1)72)
UA AA=SUMY1
us AA=SUMY2
TF(UAsLELUB)THEN

U = UA

ELSE

U =<8
END IF
K N
Y1BAR
Y28AR

I N N

SUMY1/A
SUMY2/A

YY1BAR Y1BAR:#2

YY28AR Y2B8AR®%Z _

$1SQ = (SSUMY1-=A%*YY1BAR)/(A=<1)
$25SQ = (SSUMYZ2<A%YY23AR)/(A-1)

SPOOL = ((A=1)*(S1SQ+52S5Q))/(2%(A~1))

SUBT = 2*SPOOL/N :
SSuUB = SQRT(SUBT)

T = (Y18AR-Y28AR)/SSU3
RETURN

END

138
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SUBROUTINE FTEST(NleoY27Y39Y4,SSTR,SSEvSSTDyASTRyASEgFFleBAoYZBA

#9Y3BAs Y4BAs TT4K)
DIMENS TON YL(H),YZ(N)»Y3(N),Y4IN)

Al =40
A2: = 0
A3 = 0
A4 =0
All =0
AZ22 =.0
A33 = 0
A44 = 0
. DO 90 L = 1N 5
Al = Al + Y1(L)
A2 .= A2 + Y2lL)
A3 = A3 + Y3(L)
AL = AL + Y&4(L)
A1l = A1l + YL({L)=%2
A22 = A22 + Y2(L)=x
A33 = A33 + Y3(L)xk2
Abst = Abs + Y&(L)#H%2
CONTINUE
A=N
Y1BA = Al/A
Y2BA = A27A
Y3BA = A3/A
Y48A = A4/A

TOTAL = Al + A2 + A3+ A4
GMEAN = TOTAL/TI

COR = (TOTAL#*%2)/FLOAT(II)
SSTO = Al1+A22+A33+A44-COR

SSTR (Al#%%2+ A2%%2 + A3k 2+ A4%%2) /N=COR
SSE = SSTO=SSTR

DFTR = K-1

DFTO = N®K=1

DFER = K*(N=1)

ASTR=ZSSTR/DFTR

ASE=SSE/DFER
FF=ASTR/ASE
RETURN

END
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CSTITZ= SUBROUTINE TO COMPUTE THE KRUSKAL=WALLTS TEST ===========C

C

SUBROUTINE KRUS(RYLsRY2sRY3sRY49SS9sTKRUSIN,II)
DITMENSYTON RYL(N)sRY2Z(N)sRY3(N)sRY4(N)

Al=0

A2=0

A3=0

A4=0

Al11=0
A22=30
A33=0
A44=0

A=N

sT=T1

DO 30:-1 = -1,N
A1=A1+RY1(I)
A2=AZ+RY2(1)
A3=A3+RY3(T)
A4EA4+RY4SG(T)

AL1ZAL1+RYL(T)*
A22=A22+RY2(T )=
A33EA334RY3 (1)
AG4EALL+RYSL (T )

¢ gk 3 ab
NN NN

»

10 CONTINUE -
IDSODISITTCOMPUTE TEST STATISTIC 3 KRUSKALL-WALLISSSSSSmnaanamsi=C
B = SIH((SI+1)=*22)/4
SS = ((A11+A22+A33+A44)=B)/(ST-1)
XT = (AlR%E2+A2%%2+A3%R24A4%%2) /N
TKRUS = (XT=B)/SS
RETURN
END
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