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NP AOTONONONANANONNANNN DTN AOAODNINNNNO DO

- NIAKRUIN

'M-p—é"‘f‘o A‘A \j GAUS S ] o T

W,w-wm__vbjapn.t e
T T COMPUTE A NCRMALLY DISTD&éJ?ED RANDC “U”P n wqu A

. GIVEN _MEAN AND STANDARD DEVIATINN. ]

|

’ " DESCRIPTION OF PARAMETERS 77— 77 7
IC . = IC MUST CONTAINM AN ODD INTEGER HUJMRER WITH

NIME OR _LESS DIGITS €M THE FIRST CNTRY TO |

GAUSS. THEREAFTER IT WILL CONTAIM A UNIFC "RMLY

_DISTRIBUTED INTEGER RANDCM MUM3FR GEMERATED

8Y THE SUBROUTINE FOR YUSC GM THE MEXT ENTRY
___TO THE SUPRCUTINE. (INPUT)

AYEAN - THE DESIRED MEAN OF THE MORMAL DISTPIZUTIMM.

{INPUT = 0.0)

ST T T s TS TTHE DESIRED STANDARD DEVIATI”M OF THE MORMAL
e DISTRIBUTION. {INPUT)

E ZTTTHE VALUE OF THE COMPUTED NORMAL RAMIDYM
. VARIABLE. _{(THE QUTPUT OF THE EXOERIMINTAL

T ERRCR WHICH IS A NORMAL DISTRIBUTION WITH
e . MEAM = 0.0 AND_VARIANCE = SD(X)%%2 IV THE
ADDITIVE MODEL.)
o EE_.___ = THE VALUE NF_AMTILOG(E). (THE OQUTPUT OF THE
EXPERIMENTAL ERROR WHICH IS A MORMAL
_ L L DISTRIBUTION WITH MEAN = 0.0 A') VARIANCE =
SD(K)**2 IN THE MULTIPLICATIVE MODEL.)
CREMARK. . i
. THIS PROGRAM USES RAMDU WHICH IS MACHINE SPCCIFIC.

'SURROUTIME AND FUNCTICN SUBPRGGRAM REQUIRED

T PANDY . -



OO TV YOO M Y Y Yy D

e Eale

Y Y Y

77

T TUON

USE 12 UHIFDRM RANDOM MUMBERS T COMPUTL “IDMAL PANDDY
MUMREES 8Y CEMTPAL LIMIT THEOREM. THE RESULT IS THEN
CADJUSTEDR TD MATCH THE SIVEN MEAM AND STAMDARD
DCVIATICM.  THE UMIFOSM RANDCM MUMALRS COMPUTL
WITHIN THE SUBPOUTINE AL FOUND Y THE PCVEP
PESIDUE METHCD. o

® S 0 6 9 0 00 0O 00 0O OO SO BSOSO 0O T T OO OO OO DR S S OO SO LSO OO S SO Ce SE OO EO SO SN SEOe S e e

40

50
&N
70

80
o0

~yarsier

Y IC(S,2), E{9,2), LE(Z,™)

npoupl e PRECISIOM EE

ALANES RO 5
RLANES BRI
TCLI.d)

READ (1

THTTIALIZATION

149
1,9
Q.0

a9

DEAD THPUT DATA

y20) 5D

FORMAT (9X4+F9.0)
CIE (SN TQ.0.0) STOP

READ (1,30) ({IC(1,4),J=1,9),1=1,9)
FORMAT (9110)

AMEAN = 0.0 -

DO 6C- I = 1,9

DO 50 J = 1,9

A 0.0

DD ¢0 L = 1,9

CALL RAMDU (IC,1V,Y)
C(1, ) 1y

A = A4Y _ .
E(T,3) = (A-CoD)=SD+AMEAY
EEE = ElI,

EELT,J) = 1o#+cEc
CONTINUE

CONTINUE

PLINT QUTPUT

WRITE (3,70) SN

FORMAT ('1'//QX,F1C.2//)
D0 00 1. = 1,22

WRITT (3,80) (E(I,0),J=1,9)

EFORMAT
CONTINU

((6X,9F14.2)/)
E .
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y 1009

100 FEPUAT (10

oL 120 1 =

PRTTE (3,1
11 FORMAT ((2
12':\ ('f‘!‘r!"\l'f"

o Th o8
NN

cyYPL YT
DIActgr O

Yy

F'

I

1,2 o
n) (EE(!")szlyq)
ySUF2645)/2Y 14(F2645) 32670 /)

5 00 6 0 5 ¢ 00 80 248 0 9 0 C S LSO VO OB LT OO0 OV VP SO E 0 0L O BSOSO PO ST SE NS S SS0SSNS EE S0

RANMDY (ICy1Y,Y)
Ct22,2y ’

..‘.'..._'ll 9 ® €0 0 6 690 8 50 0 566 2 0600 006 506 9 0 0068 40 08 095 80 5008850 000 PS Ss S 2Sss s S8 s

buepNSE

COMPUTEC UMIFORMLY DISTRIPUTED RANDOM RCAL NUMBERS
RETWELHN O AMD 1.0 ANMD RAMDOM IMTEGERS PETHEEM ZERD AND
2%%3],  EACH ENTPY USES AS IMPUT Ap IMTEGSEP RAMDMM
MUMDED AMD PRCDUCES A MEW IMTEGER AMD REAL NANDOM

MIUIMREDR .

PIPTION OF PARAMETERS

IC - FOP THE FIRST EMTRY THIS MUST COMTALM aMY 22D
TMTEGER NUMRER WITH NIME OF LESS DISITS., AFTEPR
THE FIRST EMTRY, IC SHQOULD BE THE PREVIZUS VALUE
CF 1Y COMPUTED DY THIS SHUBROAUTIME. :
Iy = A PESULTANT INTISGCR FANDOM MUMBER PEQUIBEZD FOR
THD MEXT EMTRY T0 THLIS SUPRROUTIME. THE RANGE OF
THIS MUMRER IS QLTWEFMN ZORD AMD Z2%%2 1,
Y - THE PESULTANT UMIFCRYLY DISTPIBUTEN, FL
CIHT, PAND”‘ MUMDER T THE PRAMGE O TO

/s

PTUARK

0.SYSTEM/26Y AMD WILL

1S SUBPCUTIME IS SPECIFIC TO

PRPLOYCE 2%x20 TLRMS REFORM SEPEATING THE NEFERENCE 20LOY
DISCSSES SEEDS (63539 HLOFE )y~ FUMN™ PPOGRAMS, AND PRCPLIM
CTNCEAILHG PANDOM DIGITS USING THIS CENF2ATIOY SCHEVD,
HACLAR BN AMD ARSAGLIA, JACT®! 12, M. 323-82, N1S2SS "
CAMGRIE

z
2 -
—

L]
1
=

n
Ia
- AL GEMEEATICM “ETHOD AMD TESTS.  THF UST OF .
TUO GEMERATORS OF THE RANDY TYDD, CME FILLIMG A TARLE
ANA ONIE PICKTNG FRt THE TARLT, TS§ CF 9CMCFIT IV €
CASESe 65349 HAS JFCYM SUGSESTED AS A SELD MITH HAS

S
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SH o fRNEN o1TS O TUHE
HMOSEY T AZCORDANMCE
ERpoMCE REL . ALSO,

i

RCTTER STATISTICAL PROFERTIES FOR YT
SEMCPATED DFVYIATE. SEMDS SHOoULD 2o (O
WMITHE OTHT DISCUSSTICH SIVES INM THLD FOE
[T SHMWLD 2F MOTED THATY IF FLQATIIG POIMT R2AMDDM MUMIERS
AP T DESIRED, AS APE AVATLARLE FROM FANDU, THE 2AND0OM
CUARACTERISTICS OF THE FLOATING  PRINT DEYTATES ASRE
MONIFTED AMD IN FACT THESD DEVIATES HAVE HMIGH 230PARTLIT
CF YAV ING A TRPATLING L0 ORDER ZCFM RIT 1M THOIR .
FEACTIOMAL PAFRT.

MTTHAD
PrUER RESIDUL MCTHAD DISCUSSED IN IR VAL C2)-2211,
PANDNM MUMBER GCMNERATTINM AND TESTIMG.

' EEEEEEEYYENEFYEN N NI I I B A B RN I A WA A A NI BRI I R N N R B R B R B B B K AR BN B L AR B R B N IR A A A A

DO IO MY Y YD D

TV = Yf(',!)*6)>39
TF (TY) 1A2,27,210
12 1Y = 1Y+21474235647+1
20y v
v YE G LLtSEL12E-9
r FT',’“ Ay
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PRPOGRAM  YTUKLEY!'S TEST FCR MON-ADDITIVITY!?
: PAIRPLRSE A ' .
CoMPUTEL TUKEY'S TEST FNR MOM-ADDITIVITY
BEFMPREZ AND AFTER TRAMSFNOMING 8Y #=%x%
(1) THE LONGAF ITHYIC TRANSFORMATION
(2) THE ARCSIME TRAMSFORMATION oo
{3) THF SQUARE RCCT TRANSFORMATINN
DESCRIPTION CF PARAMETERS . . S A
= THE INPUT MUMPER GOF ROHS (ETREATVMEMTS)
Moo= THE INPUT NMUARER OF COLUMNS (H#3LDCKS)

U~ THE INMPUT POPJLATION MEAN

T = _THE INPUT TREATHMENT SFFECT

B - THL IMPUT GLOCK EFFECT

E - THE IMPUT EXPERIMEMTAL ERRCR

X - THE DUTPUT MAT2IX, " Y 4 CF THE MULTIPLICATIVE

IMPUT DATA FOR TESTING TUKEY'S T=ST
Y =  THE OQUTPUT TRAMSFPAMATINY MATRIX, % 3vY o

X1 - X~I-DOT - . SUY CF I-TH ROYW
X2 - X-D0T-JY = SUM BF J-TH CCLUMN

X1EAN = X=8AR-I-D0T - MEAN OF I-TH ROY
Y2UEAN  —  X=BAS-O0QT-J -  MEAM OF J-TH COLUMY
Y1 - Y-I-D2CT = S4M OF I-TH PCY

V2 - Y-DNOT-J - SUM OF J-TH CGLUVYN
YIUCAN = Y=BAR-I-D0T -~ MEAN OF [-TH POV
Y2AEAN = Y=BAR-DOT-T. —  MEA’l OF J-TH COLUMN

T°TAL -  SUYM 0OF X1 QF Y)
GUEAN - POPULATION MEAN :
DI - ({YIMEAMN-GYMCAYM) CF (YLMEAN-GMFAN)
D - {X2MEAN=GMEAN) OF (VZWFAN-U4?AV)
SUMW = SUM OF (X%DJ) QP (Y#DJ)
S1. =  SUM OF (DI%x%2)

2 =  SUM CF (DJ%x2)-
D - S1%S2
SMo— SUM CF (X%DI%DJ)- 0P (Y%DI%DJ)
SMSS = SME*2 :
SS  — NON-ADDITIVITY SUY OF SQUAPRES.
SSTT -  TOTAL SUY OF SOUARES
SST =  TFEATMENT Su4 OF SQUARES
$S3 -  BLOCK SUM COF SQUARES
SSE - EPRCR SUY OF SGUARES'

SSR - REAMIMDER SUY OF SQUARES
MSDF - DEGREES OF FREEDDY OF TOTAL
"T2F - OCGRELS OF FREEDOY OF TREATHMENT
MOOF - DEGREES OF FRCEDO™M GF 2L0CK
MEAF - ﬁfP“Cfs NF FREICONM DF CFROR '
HUAF - DOSREES OF FREECGH OF  JN=ADDITIVITY
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“pOF  —  DEGPEES OF FREEDNM OF RCMAINDER
SUST -  MEAM SQUARES TREATMEMT
SMSB - MEAM SQUARES TLOCK
SMSE - . MEAM SQUARES ERROR
SHeN  —  MEAN SQUARES NOH-ADDITIVITY
TSR~ MEAM SQUAPES REMAIMDER

€T - F VALUS OF TRCATHMENT

F8 - F.VALUE OF BLOCK

FM F VALUE GF NOM-ADDITIVITY

SURRPYTINEG AND FUMCTION SUBPROGRANM REQUIRED
' TTUKEY ! :

METHRD -

SCCTICM 1 - THE CALCULATION OF .‘-!ULTIF"LIC&TIVE IMNPUT D2ATA
SECTIPN 2 — TUKEY'S TEST BEFDRE TRAMSFORMATION
SECTICH 3 - TUKEY'S TEST AFTER TRANSFORMATION

...........‘0IQ...............l....‘......O..........O...........'..'.

ATHENSTAYT T(2), R(9), C(9,9), ¥(2,9),X1{9), X2(9), XLACAN(3I),
L. NZUMTANIO), Y(9,0), 2X(9,9), PPX(2,9), Y1(2), Y2(39),

2 . YIMEAN(®), YZUEAN(O), DI(9), DJ(9) '

CRPBLE PRECISIONM SUMK,S1, S2, D, AS*l, SNSS, SS, SSTT, SST, SSB, SS

1€5 957, S™ST, 5458, SASE, SMSM, SHSR

SECTION 1 - THE CALCULATION OF MULTIPLICATIVE zﬁpwr DATA
CX(D1,J) = UST(I)#D(JI*E(T

THITIALIZATICN

1’.\' U = ’.C
0r 2% 1= 1,9
N2 g = 1,0
T(I) = ")o":‘
() = 2,7
Fll,J) = 2.0
V(IyJ) = \o-.‘

27 CONTINYE
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pirAn TMPUT DATA

READ (1,30) NyM
20 EORMAT (11,2X,1ID)

TF (NJ.EQ.2) ST7P

READ (1,600 !y (TET),1=1,N), (B(J),J=1,M), ({E(I,J),J=1,M),T=1,N)
40 FORMAT (16F542)

COMDUYTE THE WULTIﬁLICATIVE IMPUT DATA

neo50 T o= 14N
ne s ) = 1,M

X(T,4) = UfTIDI*BIDIFE(T, J)
50 r‘r‘Kle\' [: . .
SCCTION 2 —TUKEY'S TEST BEFNRE TR wCanwATvﬂw

NC 727 U1 o= ",5

IE (JJOS:-].) \JD Tn ())

CALL TUKEY (1,9, XX 1oX2 X1 MEAN, X2MEAN, TOTAL, CHXEAN, D1,DJySUMK,S1,S2
L7y Sy S5, S5, SSTTy $STy 558, SSE,5 SR, NSOI, WTDF,MEDF,HWDF,MRJF,°
AMST, TMSS, SMST, S 1SN, SUSP, FT, F2, FN)

a0 TO 200

SELTINMN 3 — TUKEY'S TEST AFTER TRANSFORMATICHM
60 TE (JJ.E7. 50 Tﬂ 9o

L25(X) AYD LCGIX+1) TRAMSFORMATICH

2N go 1 = 1,N

80 J o= 14M

L = X1, :
TF {(JJ.EQ.2) GO TN 70
Y{I,J)y = ALTLSG1D2(O)
GO 10 &o '

TAY(1,2Y = ALDGCIN(C+1)
ap CONTIMOE :
oo oT0 170

ARCSITI(SAETIX)) TRAMSFCRMATIOM

°Y TATALL = 0.0
100 1 = 1,
o0 160 J = 1,0
10 TOTALY = TOTALL#X(I,0)
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NeO1TY T = 1,

nno11e g o= 1.4

PX(I, J £ X(1,J)Y/TCTALL
PPY (T, = PY{l,J)®1CND
cc = SART(PPX)

. Y{l,
117 COMTINUE

(CI U SANES R 4%

ARSIN(CL)I*100e0.

SQQT(Y?),SQ?T((Xfl)%),SQRT(Xf)+SQRT((X+1)?) TRAMSF2R MATION,

120 D0 140 1T = 1,M
neo1En g o= 1,M
ppp = PRXILLUY
TF (DDD 1 T,82,.,0) 500 TO 130
_fpp = 10D.0-=PPD____

127 IF ()Je57e5) 51} T 140
TF (38 .Z7.6) 50 T .150
YT, = SQRT(P PD)

GO T2 1462

142 vI{1,))Y = SR\T(PDD+1 “)
CO T 18%

187 Y(I,)

162 couTInye

CSQRT(PFP)I+SGRTI(PPP+1.+0)

172 IF (M.EQ.2) 30 TC 190
MM = My . .
nC 122 1 = 1,M -
D120 J = MLS

182 Y(I,J3) = Q0.9

‘102 CALL TUKEZY (M, Y, Yl,YL,YlWEAﬁiYZHEAP TOTAL,GMEAN,DI,D0,SUMW,51,52
140D,y SYySMNSS,55,58TT,SST, SS%,JJL,QSR,NSDF VTDF,WEDF MCDF,NH)C MFROF
L2MST,SMSB, SMSL, SISM, SMSR,FT,FB, FNY 7 . :

-
[92]

PRIMT CUTPUT

200 TE {(JJ.FRL1) GO TO 22D SR B
IF (JJsE7e?2) GO TC 240 :
S IF (JJeF2e3Y GO T2 260 -
S IF {3JeEQe4) GO TO 220 :
IF (JJ.E2.%) GO T0 3CO .
IF (JJeT2e) GO TO 320
WRITE (3,210) JJ -
217 FORMAT (*1'/TH3, (1, Il,')'/T 1,'THC MULTIOPLICATIVE DATA '/TS4,'RE
1080 TRANSFCRHATION‘/)
Gr TN o240
222 BPITE-{3,230) JJ- : ‘
22X FAPIAT (V1 TAR, Y (T, ")/ T44,* THE LOGARITHMIC TRAMSFORATICN - A
LL2GIY (X)) /) . . : L

a0OTO 240
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20
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200
210

220

22)

84

VRTTC (3,250) JJ 4

FOPUMAT (120 /T62,0 (1,11, /T43,* THE LOGAPITHMIC TFAMSFORMATICN - A
LLOGID Y+ )

50 TO 24D

UPTITD (3,270 JJ _ _ : , ' A
FORMAT (V17 /T62,' ("3 11,")"/T44,"' THE APCSIME TRANSFCGRIATIONM — ARZSI
1~(fﬂﬂr(z>)'/) = ,

nnoTo 24 .

WPTTE (3, 7ﬁ0> JJ o o A : .
EORMAT ('1'/ 63, (', 11,')"/T44,* THE SQUARE RCCT TRANSFORMATICN - S
1ORT(X) 1) '

co TN 240

WRITE (3,310) JJ o L _ _ ,
EOPMAT (Y17 /T6E3,' (Y, 11,')"/T43,' THE SQUARE RPCOT TRANSFORMATIOM - S
10RT((Y+1)2) /)
GO TN 34D

HRTTE (3,23D) JJ : ,
FORMAT (010/T63,' (', 11,')'/729,' THE SQUARE ROCT TRAMSFORMATIOM - S
TARTIN )Y +SOOTL(X+ 120 /) - ' :

4N WRITE (3,259)

28D

2ED

27

230

Hon
410
L2n

L2N

3 RRITD (3,470) (Y2(J),d = 1,91, TOTAL

FORMAT (T46, " ¥ xNON-ADDITIVITY SUM OF SQUARESH%=%&'//1X,131('=')/)
HPITZ (3,36

FCRMAT (TH2,'3LOCK tN*/)

VRITE (3,270) .

FOeMAT (T2, ’TREATHENT‘,Tll,SQ('—')iTIQQ,'SUM',TIL?)'WEAN‘,TlBO,ﬁDI
1/ ’ :

welTE (.733 (JyJ =.149)

FReMAT TF,'(I)',TYS 1,809¥%, Il)//l! 1210=%)/7/)

D429 1 14N

IF (JJeGEL1) GG TO 429

WPTITE (3,2390) T, {X(1,4),J= 1,0),X1(I),V1“EA“(I),“I(I)

CFOFMAT (TA,II Tll FRe23801%X,F9 2),le_ 2{F10.2)/) -

CO T 427 o i _ o

VRITE (3 ,+1ﬁ) I,(V(I J),J-L,G),VI(T),YI'EA“(I),DI(II

FOPMAT (T6,11,T11,F 0-4,8(1X FOu2)iT102,2(F1042)/)
r‘r\lTTlp,L_ .

WEYITE (2,430) © o0

FORMAT (1X,121('=-1'Y/)

F.lJJeGESLY GO TG 460

WPTTE (3,440) (X2(J),d = 1,9), TOTAL

FORMAT (2X,'SUM', T10,5(F1042),T101,F11.2/)

MPITE (3,450) (X””EA'(J),J = 1,9), GHEAN

FORMAT (2¥, 'MEAN' ,T10,(F10.2),T103 'DFDULAT‘DN MEAN =1,F12.2/)

50 T2 427 .o S, ] _
FOPMAT (2Y, 'S0  T10,9(F1". 7),T1L1,Fll 2/

WRITD ((3,480) (Y2MEAM(I),d = 1 ay, GHEAN . _

FORMAT (DY, VACAMY ,T12,0(F10.2),T1232, '°"°JL”TIP“ MOAM = ', Fl12.2/)
HRITC (2,570) (DJ(J),yd = 1,9) :
CECPMAT (Y, 00, T1D,2(F1D. )//1x,‘?1('—-)/)
WRITT (2, 510). SUMY, S1, S2, Dy S'l, SNSS

rPP"AT,(?x,'SUuw'='.F€o.3//T2,'51 =1, F5)e3,5X, 152 =1,5F1.3//72
1,00 =0, T50.3//2Y,7SN . =',FR2,2,5%,1SMN55 =1,F€).3//)
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HPITE (3,520) SS
E2n EMRMAT (TA,05S NON-AMDDITIVITY =',F32.2)
WETTT (3,530)
Fa0 FORYAT ('10//7//7T21, ' THE AMALYSIS OF VARTAMCE FCOR RAMODMIZED 2LOCTKS .
1 DESIGM AND TUKEY''S TCST FOR NOM-ADDITIVITY'//)
WRTTD (3,540) ,
R4N FORMAT (TQ,118('%1"))
WPITE (2,550) _ .
EE0 ECRMAT (TP,'*',TEB,'*',TSI,'*',T?Q,'*',TlDé,'*',TlZS,'*')
WRTTT (2, 540) h , .
Gen FORUAT (TR, OEY, T30, 1a0  T5L, %1, T70, 141 , TLN6, %1, T125,1 %)
WRITE (2,57Q) ' B
E70 FORMAT [T2,7%¢,Tl4, 'SOURCE GF VARIATION',T28,7%Y,T44,'DF,T51,'*
TSE,'SUM DF SOUARES (55)',T79,'%',T25, *MEAN SQUARES (MS)',T106,"
P TIIS,VFY,T125,' %) ’ -
WPITE (3,5230) e
A EOPMAT (TR VET, T30, AT s TE Ly ke TTO, Ve T206, 141, T125, %)
. VRITD (2,570) ‘ ,
S TON FOPMAT (Tt TAG, 10 TG V&1, T70, 1%, T106,'%1,T125,"*")
URITT (3,67))
N2 FREUAT (T3, 118(0%1))
HRTTC (3,610) . _ A
10 FORMAT (TR, E1,T28, 1kt THL, %0, T70, 040, T10E, 151,T125,1 %)
URITT (3,67)) MSDF, SSTT S A _
£00 FAEUAT (T8, %0 T4, "TOTALY ,T33, %1 ,T44,12,T51,'%7,T56,F10.2,T79, '
1! Tl?ﬁy'*' leq vty
weTTE (3

?
]

|
*

(RS IR E g

- -
m

CERD FODMAT | ,'* yT?’B,"’" Tr‘ly x1 T?Q: )Tlaf‘g * ,‘125,'*')
MRITE (2,640)
CARLD ENDPMAT (Tf,'*',29("—'),'*'_',]_2(.'—'),'*'g27('—'),'*',2'é('—') LI ] ,1'4(
y

1!-'),0 s ¢
CMRITE (2,650) — . _ o
{5’_) rﬂp?!f_\f (Tﬂ l-‘-l,T?‘; '-‘" Tﬂil,!*i,T”{Q,'*!,Tleé"*l"rlzs '-ul)
_ CWRITC (»,-60) MTDF, SST SMST, FT . _ ’ .
66 FOPMAT (TQ,0%0 T14, ' TREATHENT ' ,T28,'%',T44,12,T51, ,T*o,Fl“oayT7
‘1?,'*'.T33,F17.3,7106,'*',T112,F13.3.r 28, 1%0) -
HRITO (3,670) } , -
CLTO FCRMAT (TR, %Y T28, 0% TE] 0kt (T7G, v &0 TI06, '4¢,T125,1 1)
TWRITT (2,£30) YBOF, SSB, SMSAB, FB
£8) TCPUAT (T840 %%  TL4, "BLOCK' yT28 ' %", T44,12,T51,"'%",T56,F19.2,T79,"'*
1ty T22,F17.2,TY06, "%, T112,F12.3,T125,'%")
WEITD (2,£9)) . ‘
GO0 FOPMAT (TG, 0#t TG, VAT TE] 411 TTG, V%Y T106,'%1,T125,'%")
WRITS (2,799) MEDF, SEF, SMSE
70N FNPUAT (TR,'%1,T24,1ERFORY,T33, 1% ,T4’,%2,T51, TyT56,710.3,T72, %
19 3782 ,F17e3,T106 "%, TL25,7%7) ‘
YPITTS (3,719) - )
TID FOEMAT (TR, vt T38, 0%, TEL, 0%, 770, %7, TLOE, '¥1,T125,' ")
MPITT (2,720) - : '
TID FCOPMAT (T, 1t 20( 1 =0) vkt 1D (Vo) v DT (V=) vk D41y, v, 18(
10_'1),v-::|)
MRTTC (3,729)
.

7Y [pOMAT (TO x"ny’By' X Tcl, yT70, '*',T].OF,'*',TIZE,'*')



WpITE [ 3,740) MNDF, SS,5MSN, FN

74 FCONAT (TR,

~‘(
l-”: T?’)" '

TEN FORMAT (T2,

1R TV 4, "NOM=ADDITIVITY ', T3E8, "%, 745,711,751,

T"’:} F‘Q.Z'TIOF ,*"T1121F13.3’T125"'*')
HPTTE f397r7)

"“,T’.S,"‘",Tgl,"“",T7Q1'*"Tlof‘a

YRIYC (3,760). MRDF, 5SP, SMSF

LY TOPYMAT (T2,

10, % ,T33
WMeETTS (1,7
77) FOPMAT (TE
VRTITE (3,7

284 FOPUAT (T8

™

]

YYD M

DAY O OO OO DO YO YD

790 CAMTIINLE

GO T 1D
=MD

cYRRIUTINE
1,511;“_," o

2MRNF, 5MST,

L DIMERSION
NOIIPLE DN E

ot
1v¥l, “¥2, €
2145P

™

f\“) .
y113(" %))

THKEY (M,
My G1SS, SS,SSTT, SST, SS”,¢SE SSPLHMSDFZMHTDE L MEDF,
S'"q, NGEy SMSNy SMSE L FT 8B, 1) '

JVEY T3, 0 E TS, %0, T70, %1, T106,

86

£0;TI25,0 %)

v*',rla,'REMAINDER',T78,t*',144,12,T52,'*-,T56p
JF1043,T1NA, %1, TI25,'%") ‘

X(o, Q),Yl(c),Y°(Q),{I“EﬁW(Q),X“WEAN(O),D'(Q),

I‘IC” "-"Jy SU"‘H, Sly 321 D, SN«, S.P‘ISS’ \)1':41
SX1, SSX2, 55T, SSB, SS&, SSR, SHST,

yTE64F1O

S22y, W)

T,

SMSP, 5SS,

SSTT,

SUSH,

My X g X1 X2 YIWFAH,V?WEAM,TQTAL,G“E&W,?I,DJ,SUMH
MEDFZNMDF,

S
S

® 085 0 ¢ 5000 00 58 0 O OO BT OO OE E O P S OO 0N OO PO PO OO SO L O N 0NN ST OO0 SO SN SO O OSSO e 0 00

PR

POSE

CoOMPUTE TUKEY'S TEST FOR NON-ADDITIVLTY

DESCRITION OF PARAMETERS
N = THE INPUT NUMDER OF RCUS (HTEEATMENTS)
M -  THE IMOUT NUMRER NF COLYMNS (#2L2CKS)
X = THE INPUT MATRIX, N BY ™
X1 = X=I-POT = SUM OF I-TH RO
X2 - X-Dr7-J - suw CF J=TH COLUMN
Y1IUCAN = X-8AP-1-DOT - MEAN CGF I-TH R0OW
X2U'EAN -  X-BAR-DOT-J - MEAM CF J-TH COLUMY
- TNTAL - S4 QF XL -- - memmes —
GIFAN - PCPULATICN HEAN

1y

Lol 24

21 = (X1IMEAMN-SMEAM)
Nd = (X2MEAN=-SMEAMND
Ay = SUM OF (X*%DJ)
S1 - S ar {(pl#xk2)
S2 - SUM NF (DJ*k%2

"D - 51%S2 S
SMo— SUM DF (XEDIRDY)
55 - SMEE?
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OF SQUARCS

$S =  MOM—ADDITIVITY SuM
~STT -  TOTAL SUM OF SQUARES
SST - TREATMENT SUY OF SCUARES
$S3 -  BLOCK SUM CF SQUARES
S5C - ERROR SUM OF SQUARES
SSP - REMAIMDER SU't OF SQUARES
“SDF -  DEGREES OF FREEDNYM OF TOTAL
MTAFE —  DEGREES OF FREEDCH OF TPEATMENT
IROF - DEGRSES OF FREEDNNM OF RLOCK
YEODF -~  DEGREES OF FREEQCH CF ERROR
MMOF - DNEGRCEES OF FREEDNM COF NOHN- ADDITIVITY
IRNF - DEGREES OF FREENNA CF REMAINDER
SMST -  MEAN SQUARES TREATHMENT
51S3 -  MLCAN SQUARES RLOCK
SMSE -  MEAN SQUARES ERPOR
GMSM -  MEAM SQUAPES NOM-ADDITIVITY
sMen - MEAN SQUARES REMATNDER
T = F VALUE OF TREATMENT
FR - F VALUE OF RLOCK
M = F VALUE CF MOM=ADDITIVITY

SECTIOMN 1 - THE CALCULATION OF THE MON-2ODITIVITY SUM

OF SQUARES :
SECTINN 2 — THC CALCULATICN NF THE AMALYSIS OF VARIANCE
FOR RANDOMIZED BLOCKS DESIGM ANMD THZ

MON=-ADDITIVITY TEST {TUKEY'S TEST)

‘.....'.I.....‘..‘..............'........."..........C.

SECTION 1 - THE CALCULATION OF THE

NOM=ADDITIVITY SUM
1F SQVARES ’ ’ ’

Y-1-00T =

CAMPUTE THE SUM NF I-TH ROW - X1(1)
N1 T = 1,0
17 YI(T)Y = 1.0
N 20 - L
RO 20 J = 1M L , , _
20 Y1(1) \1(1)+x(1 H S Ce L e S ——
CoMPyTE THE MEAM OF I-TH RCW -¥-2AP-1-DCT = VIMEAM(T)
S.'ll - NQ .
NN T 2 1
?: \flur"!h’(l) = \/1([)/:‘“\]

TOMONTE THI

POSULATION MEAM = GNEAN
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112

V20

TOTAL = Je0

.'V" 4" I = 1,:-3

TOTAL = TOTAL+XI(D)
Mo = ey

RN LR

GHEAY = TOTAL/SNM

cannuTe DI(IY), S1

St = 2.2 e e e e
ANED T = 1,0

DICI) = YX1MEAT (I)*QMEAH

S = Gl4+DI{[)*=2

o en g o=

ac T 1

1
]
Ty =1

= 1
¥2en = X

14
!
2(J)+"(Y I

-

PRE = M
neoer 4 o=
Y2UEANL D)

i »»4

LA
¥2{JY/SNN

COMPYTE DJGJY, S2

<2 = DN

07 112 J = 1,9

IF (¥200)) @23y, 1237, 90

DI = NZ2AFANCI)-OMEAN

€2 = 52+#DJ(0J)==2 .
BEIEER A B EA

f\J(J) = ﬁo\
CoMTIMUE

COMPUTE WD)

DO 120 T = 1,
D I P
) ='.'J(I)+’([ J)*DJ(J)
CoMPUTE TUHE SUYM OF W - SUMY
arpe =‘ Q.0 .
?h 1./7'3 I = 1'1‘!
:'..’l.“," = S |N|,+.,( I)

COMDITE §h LN

COMDUTE THE MEAN OF J-TH COLUMM -

X-BAR-DOT-J

COMPUTE THE SUM OF J=TH CCOLYHMN - X=DOT-J = ¥Y2(J)

88
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MRS Te
ATRIER RCEATND GEE S
cx = SMau(1)EDILY
P S1%52 '
COMDUTE SNSS,THE MON-ADDITIVITY SUM OF SQUARES - §S
vesl suens e
S = SNSS/D .

CF THE AMALYSIS CF VARTANCE
BLOCKS DES IS
NON-ADDITIVITY TEST (TUKEY'S TEST)

THE CALCULATICH
FOR RANDOMIZED
AMD THE

SECTION 2 -

COMPUTE TRTAL SUM OF SIUARE -

= TOTAL®#2/ SN
TT = 9.0 .
D0 162 1 = 1,0
DRO162 = 1,
TT = TTHX{I,J) w2
SSTT = ¥7-CT

C7*PUTE TREATMENT SUM OF SQUARES — SST

S¥1 =140
nP17H L = 1,M
X1 = "V1+¥1(I)**“
5SX1 = S21/SMM
SST = SS¥Y1-CT
~Cr nn”'rr BLOCK SUM erQiJA”ES - .SSB. |
SX2 o= 14 _
AN 1R g = 1M
CND = SX2#MD(J)EED
SSY2 = SY2/SHM
csn = §5x2-CT
FOMOUTE ERRNR SUYM OF STUIAPE —. SSE -
CSE = SSTT—(SST+S5B)
CrupUTE REMATMDER SUM OF SQUARES. - SSR
<SP = S3C-SS
CPHTE OCSPEES OF FRIEDNY - DF
MoNE = \|+“;1
SMIDE = M-l
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v
n

1J "2 \J
MM

.z
Zmow

=
Q

SHTDE

SNROF

SMEDF

SNPOF

SMST
S5 7
SHS{:
SMSH

SMSr

D
non

.,.l.....0.I.........O...............D.....G.......'.......'.....-.Q...I

PPOGE A

1-1
{“1-1)*{(M-1)
1

JNEDF-

20

_CTMPUTE MEAMN SQUARES - MS

HYOF
HEOF
MEDF
P OF

"wonouon

SST/SNTOF
SSB/SMBDF
SSZE/SMEDF
SS
SSP/SMEDR

1]

COMPUTE F VALUE

SMST/SMSE
S!S8/SMSE
SMSH/ SUSR

DURPRSE

FRICDMAN'S TEST FOR THD-WAY ANALYSIS 2F YARTANCE .

TEST HHETHEF A MUMBER OF SAMPLES ARE FROM THE SAME
POPYLATION PY FRICOMAN THO-WAY ANALYSIS OF VARTANCE

TEST.

DTSCRIPTICN 0OF PARAMETERS

No— THE

Mmoo—  TH
noo-  THE
T - THE
B - THE
E - THE
X - THE

IMPYUT NUMPER OF ROWS (#TREATMEMTS)

I1MP9UT NUMPER OF COLUMNS (#BLDCKS)

THPUT POPIILATIAMN MEAN

[NPUT TROATHMIMT CFFECT

IMeOT BLCCK EFFCCT

[DPUT CXPER THENTAL ERROR

SUTONT MATRTY, H.PY M OF THE MILTIPLTIATIVE

140UT DATA FOF TESTING FRIEDMANCS TEST
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- IMPUT MATRIX, ™ SY "1 OF THE NRISIMAL DATA

A
R = DuUTPUT MATRIX, M 2Y M OF THE RAMKED DATA
BT =  SUM CF PAMKS OF CACH CASE (0UTPYT)
ST = FRILDHMAM STATISTIC COF TPEATHENT (DUTPUT)
SR -"F?IEDMAN STATISTIC OF BLOCK (QUTPUT)H
TDF =  TREATMENT NUMPER (OF DEGREES OF FREEDOM L2uTPUT)

2

3

et
|

BLOCK NUMBER OF DEGPRFELCS PF FOEEDDM {2UTPYT)

SUERCUITINE AMD FUMNCTICN SUBPRGGéAM REQUIRED

TWOAV AND RAMK

METHOD

HOMPARAMETRIC STATISTICS FoR

DESCRIRED IM’/S. § L,
ES , MCGRAW-HILL, MEY YDORK, 195¢,

=
THE BEEAVIORAL SCIEM
CHAPTER 7.

..I.......I._......Q...'..l.‘...“.....l.....'....I....Q..'....".I

DIMEUSTAN T{O), 2(7), E(0,9), X(0,3), XX(9,9), A(21), AA(S1),

221y, RR(21), RT(2), RETL)
Al RN
DE 22 1 = 1,9
T(I) = 27
BLJ)Y . = 2.0,
X{1,3) = 242

CONTINDE
READ INPUT NATA

rEAn (1430) MyM

FoRMaAY (Y11L Yy11)

IF (.€2.7) STOP | | |
PEAN 114420 Uy (TUD) 121,010, 0P (), =14 40y CLECT, 03051, 4 121, )
FrLR™AT (16F5.2)

CoMPUTE THE MULT IPLICAT IVE INPUTDATA

s T = 1,
NCOED g o= 1,
Y(r,n t_W*T(I)*D(J) C(l,0)
COoMTIMYE
SET K=1 T TIST TREATHEMT
STT K=2

TO TEST RLOCK
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"N SPY K o= 1,2

TE (¥ .0D.2) GG TO 70

N oen = 1,92

P Y ) = 149

\/ = X(I,J)
a0 COHTIMUE

MM = M

YRy = M

CALL THOAY (\N,,"',/\{\("\l\)l’lﬂyr?'I,D!pldl‘l
G T 20 .

72 CALL TWRAV (H.WyXyA9R9RT1$B,BDF)
GO 70 2820

P2THT THE MULTIPLICATIVE DATA

£ WEITE (3,27) . . el _
0N FORMAT (1 J7//TS4%, "THE MULTIPLICATIVE DATA -*//T53,'X(I,4) = U
1*7(1)*2(4)*5(l.J)f///)““Mn,--»"_m_MAH_;,ﬂ._
: WRTITE (3,120)
100 FORMAT (T23,109('*)/T23,' 1" ,r131,'1 JT22,%1,T72,'3L2CK (Jr*,T1
T 21,1 /T3, 1, TI31, LY :
PRITE (3,112 o o L
1170 FORMAT (T14,2{'%0), v 1,107 (' %'),'1")
PeITE (3,120) e .
120 FORMAT (T1l4,'1 U 1'.9(11x,'1'))
A WRITE (3,120) (,(J,) = 1,9))
120 FPRMAT ([14,' 11,716, F6e2,T22,11',90(5Xy11,5X%,'1"})
MPITE (3,149) , o
140 FORUAT (Tlf_'I',TZB,‘I',?(IIX,'IT))
: VR ITE (2,150) _ o s
157 FARMAT (T2,12( %), 01,8 vxt),'1',9(11("%"'),'I"))

KRITE (2,160 .
167 FOPYAT (72,0011, T14,"T &1,T23,°1",9011X,'1*))
WRITC (3,170) )
177 FrPUAT (T2,01 TREATMENT T 80J) 1',9(4X,F5¢2,1X,'1"))
VPTTE (3,137 . .. . . . .
189 TORMAT (T2,'1° T7,'(I)'.T14.!I'.T19,'- ST, 911X, TN
YRITZ 13,190) : -
197 FORPMAT (T2, 1%, T14, ! . I9,7°011%, ' 1'))
WPTTE (2,230) - - :
"0 FRPMAT (72,1 ,11('—'),'!',8('—'),'I',Q(Il(‘—‘),'l'))
DN 220 1 = 1,M A
WPITE (3,217) (I,T(I),(X(I,J),J = 1,99 :
210 TOARMAT (T2, 10, Tlay v 10, T23, 1" ,0(11X,*1*)/T2,°1",T8,11,T14,'01*',T16
13F6e2T22, 17,0 (1%, FO.2,1X," 1)) ' : :

720N (,"‘NTTHII"

WRITE (?1_3 )
S230 TOPMAT ?, T, T14y "Lt ,T23,'I',5(11X 'I')/lX 122(%%'))
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Ao 1T TABLE (1) = FRIEDMAM'S TEST FOR TREATMEMT

WRITE (2,240) . |
FAPHAT ('1%///T58, TABLE (1)'//T47, FRICOMANT®'S TEST FCR TREATMEN
TV//7 /1% 1310 %))

WRTITE (35252)

FORMAT (T2, 050, o, 151, T132," % /T2, %", To,"*
l*'/T‘),I;‘.:',TA '*',T132,l*!)

MRITE (3,260)

FOPMAT (T2, 78LNCK', 126('% ')

WPITE (3,270)

FrOs AT (T2, 050, T6 %1, 006Xy T1, 6%, %))

MPITE {3,220)

FﬁpMAT (T?,l,‘;"Té’ 'l 6('*1))

WRITE (3,290) o - oo .
FORYUAT (T2,750, T 0 %1, 0(4X, TAT 6K, 15 R £0))-

, ' TREATMENT Y, T132,

FOPMAT (T2,0%1,T6,051,0(0X, % *1)/1X,131(1%%))

.DC 220 1 = 148N~

[N ]
IR
[

(88}
i

200
JUREEYE

WRITE (3,210) I, AALT),RR{I), AA(I+HM)}RR(1#MN),‘&A(Y+“~Mv>,09(1+?

L#MMY, AALT+35NN), ERCI43%0NY, AA(L+4%1), RROI+4%NN), AL LT+SENM) ,RE( .

2TasHN) A(I+A*“”),PR(I+6*M”), AALT+THAND RECTATEIND AK( T 485NN,

INR( 145D _ - | ‘

310 FOPUAT (T2, 050, Thyt 51,0 (0Xy 150, 3%, V51 /T2, 141, 1Y, [1, 1%, %1 ,9(F0.2,
l'-"' 3 1,'-‘*!)) .

1

rpm*lwuf.
MeITE (3,230) - L
FOPMAT (T2, 150, T6, 0, o(aX,'x %))

MPITE (3,3240) O

FORMAT (1¥,121('%%))

WRITE (2,3%0) (RET(H),d = 1,9) o

FORYAT (56X, 900X, Fael)/6X,Q(0X , taksaty)

WRITE (3,2560) ST ' . _ _

rCP"A*-('/T1w eeeeeoSTICALCULATE) seue =9,F20e3,TR%, euas STITABL
Flesas =1,2¥,150%')) . . L 4

WRITC (3,1379) TOF

FOPUAT (//T10,'e«DEGRELS OF FREEDOMeee =',T632,12)

£ TN 530 e

PoTNT TABLE (29 = FRICOMAN'S TEST FCR PLOCK

MPITE (3,7390)

Q) FORMAT (14777760, TABLE C(2)'//T49, *FRIEDMAN'®S TEST FCPR 3L2CKY//

J/1%y 1210 %0y ).
YPITE (3,490)

CAND FORWAT (T2 ,0%1,Te 0%, T132, 51 /T2, V%, Te, 151764, 10LI0K? ,Tllz,'*'/

410

!

Tzf'ﬁ'rTﬁv'*'JTl321'*')
HRTTE (32,410
FRCMAT [ Y2,'TREAT ', 126('%"))
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MOTTT (3,420) (J,J =
A2 TOPMAT [T gV kt,TH %0
COVPITE (2,420)

420 FRPMAT (T2, " MEMTR,126( %))

MRITE (3,440)
64 TOPMAT (T2 ,'%0 ,TE 0kt Q(4X, A 4,y t% 0 &0))

. OMRTITE (3,450) :

CAEDY TOPWAT (T2,0% ', TH "% ,0(0X, 0% %1)/1X,131(1x1))

DO 47D 1 = 1,4M

MRITE (3,460) I, ACD),RI), ALI+MY,C(I4M), A(I+2+4M), 00 I+25N), A(]+

1R%M), ROT#2%M) y ACI+4EN) P {T+4%N), A{I+5%N),R{I+5%N), A(I+£%'1),6(1+
_ 2EENYy ALTATEN) G RO I+THM), A(I43%M),R{I1+8%Y) : ‘
GO0 FORMAT (T2, 0% 3 TE 1 k1 G (OX, 513X, 150 ) /T2,t%0 1X, 11, 1X,'%',9(F9,2,
: 1'.*',."-3011'*'))
470 CONTIMUE

WMRITC (3,480) )
L20 FORMAT (T2,'%1,To,'%1,9(0X, "% x1))

WETTE (3,490)
40N FODMAT (1X,131(1%1))

WRITC (3,500) (RT(J),J = 1,9) A
COC FORMAT {&5X39(O0X, Fael)/6Xy 19N, thukkt))

WeITE (3,510).SB. ... - : : -
10 FORMAT {//T199 " eoeeeeSBICALCULAT Y asne =143F20e2,T83%4,% 000 SO(TARL
Fleosee --—"yz\{ylS('.'))
VPITE (2,820) 80F ' .
S22 FOPMAT (//T17,'«« CEGREFS OF FRLEDNYees =',T£3,12)
§32 CNMTTMUE |

1,9
1 LEX, 1,6 ,7%%))

[y

coTO 19
£NA
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SHREOITIME TWOAY (MeMy X A,F,PT,S,%MDF)
31)

DIMCMSINN X{Q,0), A(P1), W(L12), P( y ETL(9) .

® 00 80 000 G0 00 00 00 S OE PO OO PP O DG 0L E VNSO PSSO LSO OO OO OLOOLES OSSP E O VeSS

pupnNsSk

TEST WHETHER A NMUMBEPR. OF SAMPLES ARE FROY THE S&ME
POPULATION BY FRICDUAM TWO-YAY AMALYSIS DOF VARIANTE.

" DESCRIPTION OF PAPAMETERS

Moo= THE IMPUT MNUMBEF OF ROWS (BATREATMEMTS)
Moo= THE T#PUT NUMRER OF CCLUMMS (#BRLTCKS)
X - THE IMPUT MATRIX, M BY M
A - IMPUT MATRIX, M B3Y M, 0OF THE CRIGIMAL DATA
R — GUTPUT MATRIX, M 2Y 1, OF THE RAMKED DATA
W - UWCRK AREA OF LEMGTH 2% .

RT. =  SUM DF RAMNKS OF FACH CASE (QUTPUT)Y
S — FRIFDMAM STATISTIC (DUTPUT)

“MDF - NUMBER OF DEGRELS OF FREEDOM (OUTPUT)

SURROQUTIMNE AMD FUNCTION SUBPRCGRAM_REQUIRED

o ANK

45THOD

DESCRIBED IM S. SICGEL, HONPARAMETRIC STATISTICS FOR
THE BEFAVIORAL SCIENCES , MCGRAM-HILL, MEW YORC, 1956,
CHAPTER 7. | o

..-...'.............I.l‘............"..‘.................C.‘.Y..I.l...'.'
i

S I i 13 L
, Al x L x5p A4 f
P AL —A2 - A Au

.33

THITIALIZATION
Ar 1N L= 1,21 : 5T A5 AL Ar Ty

ALY = 20 - - .

L) = 0. A A A AT -
17 roMTINYE . o

L. = 1

AU

PO T = 1,

ALY = (I
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. = L+] ..
22 conTIMg S
30 COMTIMUE

-

(] -"3(’3.‘3‘

po-
1

DOUS2 =1

OF TIED RANK
1,M 9
I-N_ 2] 1~%

14 o Tk~ -9

s]e T P 5. 21 ,

1J IJ+N 15 5, ~+9 = v

M{JY= ACTSY. .

CALL RANK (WaW(M+1),™) '

sy
i}

0]

- =Yy

IK

.'4\

W

IK = IK+N 1
e I = MED : -
5N R (1K) = Wl '

"COMPUTE SUM OF SQUARES OF SUM OF RANKS

IR =

~ T NML

. XK

P
O o

RTSQ

2
D
PTOIY = Qa2
NnC 62 1 = 1,0
SIn = 1P+l
R

PTLD T(JI+R( IR -

' RISQ = RISQ+RT(J)%%2
' n

e —— COMPUTE FRIEDMAM_STATISTIC, S

MR (MeYY , .
M '

M :
(12007 EAXFNMYISRTSQ-3 6 DXFNM .. .

nouoh

COMPUTE_DEGREES OF. FREEDDM .

NDE = M=1__

PETURM |
END

CRANK DATA JIN. EACH_GROUP._AND _ASSIGN. TIED OBSERVATIONS AVERAGE
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SUREOITIE RANK(Y 47 4 ™)
DIMENSTA H(2), R(9)

DR DPASE

BAMK A VECTOR OF VALUES.

DESCRIPTION OF PARAMETERS

W - IMPUT VECTCGR OF M VALYES :

R - = QUTPUT VECTLOR OF LENGTH M, SMALLEST VALNE IS

. ~ . RANKED 1, LARGEST IS RANKED HMe TIES ARE
ASSIGMED AVERAGLE OF .TIED RANKS. '

M - NUMBECR CF VALUES (INPUT) ’

METHED

" YECTOR IS SEARCHED FOR SUCCESSIVELY LARGER CLEMCSNTS, IF
TIES OCCUR, THEY ARC LCCATED AND THEIR RAMK VALJC
CALCULATED. FOR EXAYLT, IF 2 VALUES ARE TIED F22 SIXTH
RAMK, THEY ARE ASSIGHED A PANK OF 6e5 ( = (6+47)/2 ).

L R B I BT AN B I R A A B O R B IR L B L B 2R 2N BN BN BN BN 2N N DR N BN BN AR BN BE BN BE 3N IR B B IR BN BN BN BB BE BE B BN I IR BN BN I K BN BN IR AN 2R BN A 4

JIMTITTALIZATION

. 12 1 = 1,4
12 PLIY = 0.0

FIND RAMK 0F DATA
00 170 1 = 1,4
TEST WHETHER DATA PCINT IS ALREADY PANKED

TF (R(I)Y 20, 20, 107

DATA PCINT TC SE RAMKED

20 SMALL = 0.0
FOUAL = Y.9
¥ o= 1) Xz W)
ATalN SN INE S I - 9 P -
IF (“{J)=X) 30, 4Cy 5 A m O SmAL x SMarg 4]

COUNMT MUMBER OF DATA POINMTS WHICH ARE SMALLER



30 SMALL
.. G0OTn

SYMALL+1.D
2.

ol

(e EaNeP

e COUNMT NUMBER. OF DATA _POINTS _WHICH ARE EQUAL__

40 £QUAL
SR N
52 CCNIINUE

FQUAL+1.0
-1e0

e T RS T FCR T IE

a¥aXal
i 3
H

IF (CQUAL-1.0) 60, 60, 70

e EnNe]

twmmeo e .. STORE RAMK OF DATA. POINT. WHERE MO _TIE

e €O LL) = SUALL+1.0
G T 109

COMPUTE RANK CF TIED DATA PCINTS

aNele

73 P = SMALL+(EQUAL+1.0)*0.5
mem= DO 20 = 1 M o2
IF (D(J)"‘lo‘j) 00, 80) Q0
22 R(J)Y = D i e
L90 CONTINUE
- 1002 CONTINUE
c R
.. RETURN_. .
CND ‘

i
!
1.

98
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® €0 00 o0 0 O....l...............-............A......'...............‘...'...

PPOAR AN

PYRPOSE

CCMPUTE BAPTLETT!S TEST FOR
AND AFTER TRANSFOPMATIOM,.

BEFCRE

'THE HOYMOCEME

1Ty

OF VARITIAMNCE?

HOMOGEMEITY 2F VARIANCE

ONE OF THE DRASIC ASSUMPTIAONS UNDERLYIMG THE MhDEL

X01,

MIE T EXPIZRIMENTAL ERROR
TREATMENT POPULATINON
DEPARTURES FRICM
WHEM THE VAPTAMCE
'JSES

Jy o =

U+TUII+D(JI+E(T,d) IS THAT THE VARIAN(CE
WITH IN EACH 2F THE

BE HOMOGENEZNYS. MDDERATE
THIS ASSUMPTICN DC MIT. THAT IS,

IN THE PCOPULATION AFE MITT EQUAL

BARTLETT'S TEST FOR HOMOGEMCITY OF VAPTANTE.

NESCRIPTICN NF PARAMETCPRS

TN - . THE
- THE
"1~ THE

-  THE
- THE
— THE
- THE
NATA
THE

- TH
- THE
- THE

[92 10 ¥ B

N UOh< >XmDo—
|

SYMZ. - THE
SJMSS - THE
HT - THE
TOF - - THE

(ETREATMEMTS)

IMPUT MNUMBEPR QOF ROWS

IMPUT MUMRER COF CCLUMMS (#BLOCLS)

IPUT POPULATION MEAN

IMPUT TREATHENT EFFECT

IMPUT BLOCK ESFFECT

IMPUT EXPERIMEMTAL ERROR

QUTPUT MATRIX, M BY M OF THE ADDITIVE IMPYUT
FOR TESTI? G THE HOMOGEMEITY OF VARIANCE

QUTPYT TRAMSFORMATION MATRIX, N 2v

VARIAMCE (QUTPUT) .

STAMDARD DEVIATION (GUTPUT)

LOGARITHMIC CF VARIANCE (QUTPUT)

SU™ OF Z (OUTPUT)

SUM OF VAPIAMNCE
BARTLETT STATISTIC GF TRCATMENT
TREATMENT

(CUTPUT) o
(NUT2YT)
FREEDTM (QUTPUT)

NUMBER OF DEGREES CF

SUBROUTIME AND FUNCTICN SUPPROGRAM REQUIRED

COARTL!

METHDO
DESCRIBEN

CAPTER 3.

It Re

Je
EXPER THMENTAL DESIGW!

*STATISTICAL PRINCIPLEC
MCORAN-HILL, TOKVD, 1071,

WITIFR, T

.......l..I'I...‘.I..........'.....O.'.“.....'.........l'....DQODOOOOQC'..



100

C .
D!’FHSIOﬂ TU9),_ B(9)y E(959),45. X{9:9)s Y19,2)s PX(9,9):. PPX(9:+9),
1 SS(9), SD(O), Z(%) '
-
C
C SECTION 1 . _THE.CALCULATION OF ADDITIVE IHPUT DATA
C Y{T.3) = U+T{D)I+BINY+E(T D)
C.
C
-C MITIALIZATION..
c
12 U= Del
PO 22 1 = 1,9
-DO 22 J.=1,9.
T = 02
B(J) = 2.0
E{I,J) = 20
XAI,42) . = Ded.
20 COMTIMUE
-C- SO
c PEAD INPUT DATA
. G S g ——
READ (1,300 MM
30 FORMAT (11,2%,I1)
If (1.EQ.0) STCP
L UREAD (1,942) Ue(TLI) 121,20, (B14) 4 J=1,M), LLELL,J)4J=1,M),1=1,M)
40 FORMAT (16F5.2)
L. :
C COMPUTE THE ADDITIVE INPUT DATA
c S S
D0 50 1 = 1,M
L 00 52 J = 1,%
X(1,0) = U+T(1I+BUII+ECL, D)
- .50, CONTINMUE.
c
Co SECTICN 2 THE BARTLETT'S TEST BEFCRE TRAMSFORMATICN
C.
C
- ol e NCTE NN VIR Y- S —
TF (JJ.GE<1) GO TO 60
_CALL BARTL_ (Ms™pX35S8s 5092y SUMZ,SUMSS,HT,TOED.
GO T2 209
e ~SECTICN 3  BARTLEIT'S TEST AETER_ TRAMSFDDWATI“V
r
c . T ———
60 TF {JJ.E2.3) GO TC 90
IF (JJe5Ces) GO TO 120
r

e . DATA ARE TRANSFORMED. _8Y ALRGLIA(X) ANMD ALOG1I(X+1)



[N

LY

SO

I

b
<D
1]

112

Y {T,.1)

e
. TF l

A AP 00 T (-
N Qf\ J —
C'= vY{I,1)

A

Y(I,i) = A
CAMTIMC
Qo TN 17D

DAT
TaTAaLlr o=
De 100 I =
JATATER BAEONEN B
TOT2L) =
o011 Jd o=
o112 J o=
PY(I, . =
Pq\((l,J) =
on =
ccC =
Y(I,1) =
COMNTINUE
oroTY o 1TR T

QAT

o162 T =
nno1an g o=
oPp = PaY{
TE (PPPLLT
POP = 020
IF (JJ.EN.
1F (JJ.[_,.\C
VIL,) =
CoT 186D

Y(‘yJ’ =

CC T 1563

COMTIMUE

e (.50
N = Mg
ARSI BLAN {
nn1en
v{I,

i

CALL ®ARTL

AR §

{J A‘.

14N
1,4

.2y 50 TQ TC

LOG1O(C)

LOG10(C+1).

A ARE TRANSFORMED BY ARCSIM({SQRT(X))C
109

1,

1y
TOTALL#X{1,d)
1,

1o, .
X(1,1)/TOTALL
PX(1,J)%107.0
PY(1,J)
SQRT(PP)

ARSTM(CCI*10N.9

TA ARE TRANSFCPMED RY S?QT(X%)}SQPT((X+1)?) AMD

CSRRTIXIN4SQATIX+1 D)

1,

1,

!,J) .
e27.0) G T 130
2-pPp o
5) GO TG 149

) G2 TC 15D
SART(PPR)

SART(PPP+140)

SART(PPEI+SQRT (PPP+1.47)

Y50 TS 19n
1eM
.-q\,’,Q
00‘:\ L
(14 Y4SS, SW,_,SUW’,SU1 SeMT,L,TDF)
T ryTruT

1) 50 Tr 372
<2) 30 Tr 304

101



. -&,&

TT (JJeE0e3) GO TC 41D
17 1JJe57e4) 5N TO 47D

CIF (JJeEN.S) 60 TC 450

IF (JJ.E7e6) 50 TC 479

CWPITE (12,2100 JJ

204

232
240

280

a7
212

TN

322

242

201

FARYS

L“LI".
LN

‘)—\

~N

[y

FOPMAT f'l'/*AB,'(',Il;')'/T“b,'THE ADDITIVE DATA'/TS2, 'X(1,4)
T (T Y +R(II+0(T,0)'//T54, *REFCRE TRASFCRMATION'///)

HPTTE {3,220)

102

FORMAT (723, 139('*')/T23,'I':T13l,YI{/TZB,'I',TTZ,'BLDCK

)

21,V TN /T23,000,TI2L,' 1Y)

VrITE (2,230) e .
FOPMAT (T14,0{ %7 ), 11,107 (%), '1")
WRITE (3,247) .

FOeMAT (T1he'1 3 T*,0(11X,'1'))
WETTE (3,250) (,(J,d = 1,+43))

FORMAT (724,11 ,7264F6e2,T23,'1%,8{5X,11,5X,'1"))

WRTTE (3,267 D N .

FOPMAT (T14,0 17 ,T23,°17,9(11X,'1"))

WRITE (3,272) ‘ L ,

EQPUAT (T2,12(0%0),001,3( %1),'T1,0(11(**0),"["))
MO ITE (2,280) e :
FORMAT (T2,0010,T24, 01 o' 4T23,010,0011X, 1))
WRITE (3,290)

FORMAT (T2,01 TREATMENT 1 oB(J) I'30(4Y,F6e2y1lX, " 1))
CWPITE (3,20))

FARMAT (72,010, T7,0 (1) T4, 11,T29,".
WETTE (3,310) B -
FORUAT [T2,000,T14,'1 TUI)e I°,0011X, 1))

WRLITSD (3,222) . o R

[',9(11%,'1*))

TR T T2, T It Tt BOI=1) 10,011 =), T )

IRTRNCE/S S | 1
HRITD (3,229
]
'l

ull

(1 Ty (XLLgd)yd = 1,9))
FCOMAT (T2,
I'rfo—_‘ .__J’
COMTINMYE

VRITD (3,250)

-

1IULX,FOe23 1Ny T Y

VEITE (3,260)

FORMAT ('17/) e
SRR ST
VRITT. (3,222) JJ

™

LORINIvV )Y /)
GC T 4930

WRTTE (3,470) JJ

,T24,'I’,TL3,'I' QULI1Xy I /T2,'1',78

11,714

D OEDPMAT (T2 00, T14, 1%, T23,17,9(11X, 1) /141300 %"))

Jy*,1

N L

FORSMAT (110776350 (15115097 /Taky  THE LOGARITHAIC TRAMSEORMATICH

FORMAT (117/T63,' (411, /T4, THE LOGAP ITHMIC THAMSFORMATICON

LOSINIY41) /)
fooOTY 400
MEITT (3,470)

TOEMAT (Y107 TA2,1 (', 11,')/ 744, THE AFCSINE TRANSED

LM USATTEX Iy
neoTY 4N _
HPTTT (2,250 gy

FODMAT (010 TE 0 (0, T, ) /T4t THD SRUAPE APCT TEAMSE P ATION

AT IO

5

1*,71¢

A_
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17RT(Y?) /)
G50 TOY 493
C&SD MRITE (3,460) JJ - E -
467 CERAT ('17/T63," (', 11,17 /T43,' THE SQUARE ROCT TRAMSEOPMATION S
ANRTINH1IZI /)
50T 490
77 WRITD (3,430) JJ. ' :
48N FORYAT (P10/T63,% (1,11,72%/T39," THE SQUARE RONT TRAMSFAPMATION S
10RT NI +SRRT{X+ 1)) /)
400 WPITE 13,820)
S0) FCRMAT (T49,'TEST FOR THC HGMOGEMEITY GF VARTIANMCE®') .
WRITE (2,510) ,
813 FORSAT (T47,' . ( BARTLETT''S TEST FOR TREATMEMT ). '//T24,860'-7

IR
WMETTD (3,820) S

DOFCRMAT (T4, 10, T48, 017 ,T61,"'1',T29,'1',T799,'1")
WEITD (2,530)

2 OFNRMAT (T34, 1,7
1, 'WARTAMCEY,TR9,
WPITT (3,540)

S40 FOOMAT (T340 10,740, LI, 740, 1", TS1, *DEVIASION®, 161, *1",T72,(55

1)0,709, 11V, TCq,'I") ‘
WPITE (37550) S o
€CA EOPMAT (T4, ' 19,748,117 ,T61,'1',789,'1',T99,'1")
YEITE (3,560) : :
TN FPRMAT (T24, RIS YRR SIS IR D A - AR EAR PR PR IR E LR LR A
UEITE (3,570) ' .
BTN FORMAT (T2 +,'I',T49, T, TH1,' 1,789, 11 ,T99,*'T")
30 520 1 = 1,M
WP ITE (3,590) I,
{ rﬁQ \T (TﬁQ'QXC,T
1FEe%,TOO, t [/ T34,
2 CONTINMUE
BPITT {3,600)
EOPMAT (T3!,:(27('—'),'1') O(1=1), 1)
VEITE (3,610) :
1) FORUAT (TE1,'1t,T789,'1',T99,'I[")
WRITT (3,620) SUSS, SuM?
COPUAT (T46, TOTAL 3 T61, 1 11, F25.2, T80, 1" ,F7.3,T29,'1")
VRITE (3,620)
52 FORAT (751,'I',Tsc,'l',rﬁgg'l')
' MPTTE (3,640)
(4D FOPHAT (THL,26(1'=")/)
MR ITr (3,850) 4T, TDF ,
CEN FPRMAT (T76,'HT =1, F11e3,794,'2F = *',11)
GRS CONTIM)E -

e

S |

5~

u

37, VTR EATHMENT 3 T48, ' 10, TS, 'STANDARDY , TEL, P11, TT71 -
TIt,TOL, "LEG(SS) 4 TA9, 1) -

s SS(IY, Z(1)
’TQQ”I' lqoszbly' '92 2 ? TSQ,FI'yrng
o, '[',TSl,'I',Te ' I ,TQ?, i

h
bto]
[

SNl
1,1
1T

W
W)
T
- _‘\

o~
(V]
L2

S

o
(8% )
t

60 TA10

U
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CURPPUTINE BARTL (N4 X s SS:SUvaJUWZ,SUWSSyHyKDF) .
ATMENSTION X(949), SUMX1(9), SUMX2(9), AMEAN(O),AAMEAN(9), SS(9),
1. . . SDUAYy Z09) ..
DOUBLE PRECISION SUMXZ, AAMEAN

.® 00 09 0000 .......'_.‘...,_0_...,O....,.v.__O..'.00‘............‘...‘......0...‘...._._

PURodgfw

CFWPUTE BARTLETT*S TEJT FCR HOMOGENEITY OF VAPIANCE.

ﬁrSCPIPTION_QE“PAPAMET RS..

“_N"m;‘ THE _INPUT _NUMREP . nr ROWS (#TREATMEMTS)
M — THE INPUT NUMBER OF COLUMNS (#BL3CXS)
X .= __THE INPUT MATRIX, N BY M

55 - THE VARIANCE (QUTPUT)
SD__ - THE STAMDARD_ODEVIATION_ (OUTPUT)Y ____

7 - THE LOGARITHMIC OF VARIANCE (QUTPUT)
SUMZ _ = THE SUM_OF . Z (CUTPUT) . o oo o

SIMSS  —  THE SuUM OF VARIAMCE (QUTPUT)
. JH = THE BARTLETT STATISTIC.  (QUTPUT).
'KDF .~ THE NUMBER OF DEGREES OF FREEDOM (QUTPUT)

METRHOD.

DESCRIRED IN BoJe WIMER, *STATISTICAL PRIMCIPLES IN
EXPERIMEMNTAL DESIGN', MEGRAW-HILL, TOKY+, 1971,
o~ CHAPTER .3 ) -

....l......".....‘.....I........'................................'....

NN AP AMNAMO AN NN ANANNO AN OO0

0 12- T -.=_1,N-
SUMXILT) = CeD
JSUNX2(T) = N0
1"\ (‘n\'TIFN,E
EMo= oM
on 40 I 1,N
~ o DL 22 U =_1.M

SUMXl(I)
ooooosuxa2tn)
20 COMTINUE
AMEZT(T)
AAMEAMCTD)

SUMXL{I)Y+X(1,J)
SSUMX2 U I #X(T,,J)x%2.

SUMX1(I)/FM
AMEAM( ) *%2

[ ]

SSth) = SuMX2( 1) /R -AAMEAN(T)
- B = SS(I)
SDUDY = S5QRT(A/)

't (PeFENene) GO TO 30
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T(I) = ALCG1O(3)
oroTN 40

Z{I) =ALOGIC(3+1.0)
fCNT!UUC

S22 = « D

SIS = 2.7

2821 =1,

SuMz = %!’Z+7(I)

SUMSS = SUMSS+SSE Y

coMTINMIgE

Moo= -

S5 = SIS %/Fﬂ

C = ALZIG12(SSS) .
n = 7 e X026 FMER( FM%C— cuuz)
S S{FM+1e2)/ (B 0kFHRFN)+]1.0
H = D/5

VDF = MN-1

RETUTM
EMD



Table A

Upper tail probabilities for the null distribution
of Friedman’s S stafistic:
t=3,r=201)13; t=4,r=2(1)8; t=5,r=3,4,5

For givent and r, the tz_:bled entry for the point x is Po { S>x } Under these conditions,
if x is such that Po {S > x) =a, then s(a,t,r) = x. Forgivent and p, the entries are

terminated at Xt

t=3r=5

where x £ Iis the smallest value of x such that P0 {S > x} is ze1o to
three decimal places. s

t=3,r=2 t=3r=17 t=3r=38
x PO(S>x}_ x Po{s>x,} x Po-{S>x} x PO{S>x}
0 1.000 .0 1.000 .000 1.000  5.25 079
1 833 4 954 286 - T964 625 047
3 500 1.2 691 .857 768 6.5 038
4 .167 1.6 522 1.143 620 7.00 030
2.8 .367 2.000 486 1.5 .018
3.6 . .182 2571 .305 9.00 .010
t-3r=3 4.8 124 3.429 237 925 008
52 .093 3.714 192 9.75 005
x P {S>x} 64 . 039 4571 1121075 002
7.6 .024 5.429 .085 1200 .001
000 1.000 8.4 .008 6.000 051 1225 001
667 944 100 .00t 7.143 027 1300 - 000
2.000 528 7.714 021 :
2.667 .361 8.000 .016
4.667 194 t=3r-= 8.857 .008 t=3r-=9
6.000 028 - 10.286 .004
x P {s>x} 10571 003 x P {s>x
of ) 11.143 .001 o )
V-3 r-4 .000 1.000 12.286 000 000 1.000
.333 956 222 97
x P {S>x} 1000 740 t=3r=8 667 814
1.333 570 889 .685
0 1.000  2.333 430 x P {s>x} 1556 569
S5 931 3.000 252 2.000 .398
1.5 - 653 4.000 184 .00 1.000  2.667 .328
2.0 .431 4.333 142 .25 967 - 2.889 278
35 273 5.333 072 s 794 3.556 .187
45 128 6.333 052 1.00 654  4.222 154
6.0 .069 7.000 029 1.75 531 - 4.667 A7
6.5 042 8.333 .012 2.25 355 5556 069
8.0 .00S ..000 - 2008 3.00 285  6.000 057
9.333 .006 3.25 236  6.222 048
10.333 002 4.00 149 6.389 031
12.800 000 4.5 .120 019

8.000°
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" Table A. - (continued)
t-3r=9 t-3r=n t=3r=12 t=3r=13.
X PO{S>x) x 1"‘0 (S)x} X PO(S>,x} X PO{S>x)
8.222 016 .000 1.000  1.167 654  1.385 . .527
8.667 .010 182 976  1.500 500 1.846 463
- 9.556 .006 545 844 2.000 434 2,000 412
10.667 .004 127 32 0 2167 383 2462 316
10.889 .003 1.273 629 2.667 287 2.923 278
11.556 001 1.636 470 3167 249 3.231 217
12.667 .001 2.182 403 3500 d91  3.846 .165
13.556 .000 2.364 351 4.167 141 4154 145
: N 2.909 256 4.500 123 4308 129
-2=3,r=10 3.455 219 4.667 108 - 4.769 .098
- - 3.818 163 5.167 080 5.538 073
x P {S>x) 4545 116 . 6.000 058  5.692 ° 065
4.909 100 6.167 051 6.000 050
S0 1.000 5.091 087  6.500 .038  6.615 037 .
2 974  5.636 _.062  7.167 027 7.385 .028
6 830  6.545 043 8.000 020  7.538 025
8 710 6.727. 038  8.167 017  8.000 016
1.4 601 7.091 027  8.667 011 8.769 012
1.8 436 7.818 019 9.500 007 - 9.385 .009
2.4 .368 8.727 013 10.167 005 9.692 .007
2.6 316 8.909 01! 10.500 004  9.846 - .00
3.2 222 9.455 006  10.667 003 10.308 004
3.8 - 187 10.364 ..004  11.167 002 11.231° .003
4.2 T35 11.091 .003  12.167 _.002 11538 .002
5.0 092 11.455 002 12.500 001 11.692 .002
5.4 078  11.636 . .001  12.667 001 12.154 001
5.6 066  12.182 001  13.167 001 12.462 -.001
6.2 046 13273 .001  13.500 000 12.923 ..001
7.2 030 13636 - .000 14.000 -001
7.4 026 14308 000
7.8 018 t=3r=13 g
8.6 012 t=3r=12 - — )
9.6 .007 x P {s>x} t=4T=2
9.8 .006 x P {5>x) _ '
10.4 003 - .000 1.000 x P {S>x})
114 .002 ~,000 1.000 154 980
12.2 .001 167 978 . 462 .866 .0 1.000
12.6 .001 500 .856- 615 767 6 958
12.8 .001 667 751 1.077 675 1.2 © 833
134 000 ' :
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Tuble A. {continued)
t-4r -2 t=4ar-=4 t-4r=5

x P {s>x} x P {S§>x} 'x P {S>x} «x P {S>x
1.8 792 21 649 3.00 .445 1.4 272
2:4 .625 2.4 524 3.24 408 1.6 679
3.0 542 2.1 508 348 372 1.8 668
3.6 458 3.0 432 - 3.96 298 2.0 .609
4.2 375 3.3 389 4.20 260 2.2 574
48 .208 3.6 355 4.44 226 24 541
5.4 167 3.9 324 492 210 26 512
6.0 042 45 242 5.16 162 3.0 43
4.8 200 5.40 JA51 0 32 .386

: 5.1 190 5.88 23 34 375
t=4,1=3 S.4 A58 612 107 3.6 338
5.7 1417 636 093 3.8 317

x P {s=x} €0 105 6.84 075 40 270
6.3 .094 7.08 67 4.2 .256

-2 1.000 - 6.6 .077 7.32 055 4.4 230
6 C 958 69 068  7.80 044 46 218
1.0 910 7.2 054 8.04 034 4.8 197
1.8 7217 7.5 . .052 8.28 031 5.0 194
2.2 608 7.8 036 876 023 5.2 163
2.6 524 8.1 033 900 020 54 .155
34 446 8.4 019 9.4 017 5.6 127
3.8 342 8.7 014 972 012 5.8 114
4.2 .300 9.3 012 996 | 009 6.2 108
5.0 207 9.6 .007  10.20 - 007 6.4 089
5.4 175 9.9 - 006  10.68 065 6.6 088
5.8 148 10.2 003 1092 003 68 073
6.6 075 10.8 002 11.16 . .002 7.0 .066
7.0 054 111 001 11.64 002 7.2 .060
7.4 033 120 000 11.88 002 74 056
8.2 017 12.12 001 7.6 - 043
9.0 002 ‘ ‘ 12.60 001 1 041
b-4T=5 1284 000 8.0 037

8.2 035

t=4,r=4 x po{s> x) t=41r =56 8.4 032

A 8.6 .029

x- P {szx} .12 1.000. x P {S>x) 88 023
.36 975 90 .022

"0 1.000 .60 944 0 1.000 9.4 017
3 992 1.08° .857 2 996 9.6 .014
6 928 1.32 an 4 Y57 93 013
9 . .900 1.56 S 709 . 6 940 10.0 .010
1.2 .800 2.04 652 8 874 102 .010
1.5 as5¢ 228 561 1.0 ..844 104 .009
1.8 677 2.52 521 1.2 189 106 .007
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13.50

Table A. (continued)
£=4,T=6 t=4,r=7 t=4q, =38 t=4r =38
x rs=x}  «x Po{s>x} «x Po{s>x} «x Py{5>x}
10.8 .006 5.229 161 .00 1.000 6.60 081
11.0 .006 5571 143 15 .998 6.75 .079
11.4 .004 5.743 122 .30 971 7.05 068 .
11.6 .003 5914 118 45 939 7.20 060
11.8 .003 6.257 .100 .60 912 1.35 .058
12.0 .002 6.429 .093 75 .890 7.50 .051
12.2 . .002 6.600 .085 .90 .849 1.65 .049
12.6 .001 6.943 .073 1.05 .837 7.80 046
12.8 .001 7.114 .063 1.20 765 7.95 .042
3.0 001 7.286 056 1.35 757 8.10 038
13.2 .001 7.629 052  1.50 710 8.25 .037
13.4 .001 7.800 041 1.65 681 8.55 031
13.6 .000 7.971 .038 - 1.80 654 8.70 .028
8.314 - 035 195 .629 8.85 .025
8486 - 033 225 .558 9.00 .023
t-41r=7 8.657 030 240 517 9.15 022
- 9.000 023 255 .507 945 019
x P, (s>x} 9.171 .020 270 41 9.60 - 016
- 9.343 017 2385 450 9.75 015
~.086 1.000 9.686 015 3.00 404 9.90 014
.257 984 9.857 013 315 389  10.05 me
429 963  10.029 012 330 362 10.20 .011
171 906  10.371 .010 345 350 1035 .011
. .943 845 10.543 .009  3.60 326 10.50 .009
1.114 .800 10.714 .08  3.715 323 10.65 .009
1.457 757 11057 007 3.90 287 10.80 ..008
1.629 685  11.229 005  4.05 278 1095 .008
1.800 652 11.400 004 -~ 420 242 11.10 .006
2.143 590  11.743 -, 004 435 226 11.25 .006
2.314 557 11914 003  4.65 219 1140 .005
- 2.486 .524  12.086 .003 " 4.80 193 . 11.55 .005
2.829 456 12.429 002 4.5 91 11.85 . .004
3.000 " 418 12.600 002 5.0 168 12.00 . .004
3.171 382 127171 002 5.25 A58 12.15 .004
3.514 366 13.114 .001 5.40 148 1230 .003
3.686 310 13.286 - 001  5.55 141 1245 .003
3.857 297 13457 .001 5.70 21 12,60 .002
4.200 262 13.800 .001  5.85 L1170 1275 .002
4371 .239 13971 001 600 . J186 1290 .002
4,543 220 14.143, 001 6.15 - .106 - 13.05 .002
4.886  .195 14486 .000 630 100 13.20 .002
5.057 645 094 - 13.35 .001

.001
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Table A.. {continued)
t=4T-3 t=5o=3 t=51r=4 t=5r-4
x PO{S>X} x Po(s>x} x PO{S>x} x PO(S>x}
13.65 .001 8.000 .063 4.8 329 136 - 001
13.80 .001 2.267 .056 5.0 317 13.8 .000
13.95 .00 8.533 .045 5.2 .286 :
14.25 .001 8.800 .038 5.4 275
14.40 £01  9.067 .028 5.6 .249 t-sr =5
14.55 .01 9.333 .026 5.8 227
14.70 001  9.600 017 6.0 .205 x Py {5>x)}
14.85 .000  9.867 015 6.2 197
10.133 .008 6.4 178 .00 1.000
10.400 .005 6.6 161 .16 1.000
t=5r=3 10.667 .004 6.8 143 32 994
10.933 .003 7.0 136 48 986
x P {s>x} 11467 001 7.2 121 64 972
12.000 .000 7.4 113 .80 .958
.000 1.000 7.6 095 .96 932
267 1.000 7.8 .086 1.12 925
533 - 988 tes5 T=4 8.0 080  1.23 .891
..800" 972 8.2 .072 1.44 865
1067 - .941 x Po{S>x} 84 063 1.00 542
1.333 914 2.6 .G60 1.76 .823
1.600 .845 .0 1.000 8.8 .049 1.92 by
1.867  .831 2 .999 9.0 043 2.08 .765
2.133 768 4 .991 9.2’ .038 2.24 721
2.400 720 6 .980 9.4 035 2.40 .707
2.667 682 .8 .959 9.6 .028 2.56 679
2.933. 649 1.0 .940 9.8 025 372 657
©.200 .595 1.2 .906  10.0 021 ° 288 613
3.467 559 i4 .895 102 .0i9 3.04 .594
3.733 493 1.6 .850 104 .017 3.20 .562
4.000 4175 1, 815 . 106 .014 3.36 .535
4.267 432 2.0 .785  10.8 .011 3.52 518
4.533 406 2.2 759 . 110 .010 3.68 494
. 4.80 347 2.4 IS 112 008 - 3.84 454
5.067 326 26 .685 114 Wi? 4.00 443
5.333 .291 2.8 £30 116 .006 4.16 410
5.600 - .253 3.0 612 11.8 . .005 4.32 398
5.867 236 3.2 579 120 .004 448 371
6.133 213 34 552 122 .004 4.64 349
6.400 172 3.6 500 124 .003  4.80 325
6.667 .163 3.8 479 126 .002 4.96 316
6.933 J27 40 442 123 .002 5.12 .295
7.200 117 42 413 13p .001 - 528 275
7467 096 4.4 395 132 .0Ci 5.44 .255
7.733 - 080 4.6 370 134 001 560 246
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Table A. - (continued)

t=51=5 t=51r=5 t=5r=5 : t=5r-=5

x PO{S>x} x PO{S>x} x P(;{S>x} x PO{S>x}

5.76 <227 8.16 077 10.56 .019 12.96 .003
5.92 218 8.32 .073 10.72 018 13.12 .003
6.08 195 848 .066 10.88 015 13.28 .003-
6.24 .183 8.64 .058 11.04 013 13.44 .002
6.40 174 8.80 .056 11.20 012 13.60 .002
6.56 .164 8.96 049 1136 .012 13.76 .002
6.72 151 9.12 046 11.52 .010 13.92 .002
6.88 146 9.28 .042 11.68 009 14.08 001
7.04 130 9.44 038 11.84 .008 14.24 001
7.20 - 121 9.60 .035 12.00 007 1440 .001
7.36 . 112 9.76 032 . 1216 .006 14.56 .001
7.52 107 9.92 029 12.32 .006 14.72 * .00l
7.68 .094 10.08 .026 12.48 005 14.88 001
7.84 .089  10.24 .024 12.64 - -.004 15.04 .000
8.00 .082 10.40 022 12.80 .004 - - - —
-

Computed by G. A. Mack on the Ohio State University IBM 370/165.

* ’Myles Hellander and Douglas A. Wolfe,: Nonparametric

Statistical Methods (New York : John Wiley. & Sons,

1973), pp. 361:371
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