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A (GOMPAFRISON GF EFFICIENCY OF ANALYSIS CF CCUVARIENCE, A JALYCIS
UF VARIANCE UN REPEATED MEASURENMENT AND ANALYSLIS CF VARIANCE
JN RAMDWIIZED BLOCK EMPLOYING A CONCCMITANT VARIZELE

SET DIMENSIUN FOR GEHERATE BIVARIATE NCRMAL CISTRISUTION
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g 14 15),“4(1‘),&‘3‘ 15) 544l 15)

SET DIMENSICN MEA4 AND VARIANCE OF X ANLD Y
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#,0Y3 (153, DY4 {152, VARY(53,DEVX1{15),DEVX2(15),DEVX31151},DEVX4{15)
%, OEVY1415),DEVY2{15),DEVY3(15) 4DEVY4{15),DEVXY1{151},DEVX¥Y2[15)

%3 DEVXY3(15)4DEVXY4L 15)

SET DIMEKNSIGN FCR HOMOSCEDASTICITY 1EST
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¥, SSXYBO{1i5),0BUI15)4CBI{15) 1 SSXGI(15),85XBRGI15),55YBQOIL5]
ﬂnaxYQJ(JB)uubXYGT(15)3&33(15) CQC{15)

SET DIMERNSION FOR RANDOMIZED BLCCK DESIGN

DIMENSION TJd(15),TI115)sXBAR1I{15),81(15),Sd115),AM521(5),F2{51
e XX9L1041091619T7TJ815+1612 XBARIIILIO,16),51J(16414)
*,IDF2(05)9555{E)s XBARJL 16) 3 S1JK{16,2¢,160,711311013,741(10)

2y STILL0410) 241200 ,C412C) sE412C) 404(20) 3JJI7(32),2C41(16416)
FpCDL16530),ET(10s1614D3{203,E3(200,271J1{1Gs1C)+5AC4110,410)

¥ VARA3 ) JMEAN{Z),C115),L1115)

CET UIMINSIGRK FUR ANALYSIS OF CCVARIANCE

DIMENSION XXZ2(1551513: YY’(l/’l5J.X¥Z(45)gXYleQ)J,X;JB(lS 15)
% YS0{15:15) s SXY{15,15) ,SBYI15) +SB8X{150,XY1(151,EYSCL15),3X5Q(15)

SET DIMENSIUN FOR RIPEATED MEASULREMENT CEEIGH

OIMENSIUN SUMI{15,151,5U40016+,10619X{15,1L,153,5UMKIi5,15]
%, nS0015915915) s I0F15)555(5) y2M3{5)sFI5) 3anl {15,15),42(5),82 {5)

527 OIMENSION FOR TEST SI1SNIFICENT CF F
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el
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JIMENSIUN HMARK(9,2),ICUDELS)
DATA MARK/S='5 VeIxT NS/ .
DATA VAR/4esBe:134/ MDA/ IS*1C0O/

WRITE hELD FUOR DATA

WRITEL(6,1)
FORMATU{IH1 410X, *X2{I3 ¥y 55Xt YILT I 45Xy " XZ11) " ,5X,*Y201)" 45X,

FOXFLT) 4B X P Y2LIDI g SX " XS 1" s 2XsV Y4 (1))

GHANGE VALUE GF COEFFICIENT OF VARIATION

DJ 706 N9=1,3
1X=65535%

SET CORRCLATICGN CUSFFICIENT BETWEEN X AN Y

DG 701 IRHU = Z9422
RHU = Cel*IRKU
K55=0

AMST1=0.

AMS527T=0.

AMST=0¢

ERRORB=C.

ERKORR=C.

NOTATICN
X=CONCOMITANT VAKIADBLE
Y=DEPERDENT VARIASLC

GENEATE 7 oBIVARIATE WORMAL DISTRIBJUTICN wWiTH EQULAL VARIANCES
AND A LINLCAK RELATED TJ Y AND THE PCPULATION MELN AND VARIANCE

UF X AND THE PUPJLATION VALUE TF THE CCRRelLATIOR CSEFFILICMNTIRMII

BETWEER X AKD Y ARE ASSUME EQuUaL FOR ALLL 7 TREATMENT POPULATICN

DU 20 K1 = 1,8

CAabL GAUSSTIXsSead1,X1{K1}}

CALL GALLS{IX,SsA1, W1{K1))

YIiK1) = wllK1}ESORTI Lo FRHI¥H 2+ X3 (K1) RKG
XPEK1I=Xi {K1I=VARINIV+HMEANINGD)
YiIdK1)=YIIRKLIFVARING)+MEANLIHG)

CUNT IWUE

A =0.C .
S =1.0 <
DU 25 Ke = 158

CALL GALSSITIXsSsA14X2{K2)]

CALL GrUSSLIX S8 192201

Y2{K2) = welKZ)%53R Tl 1« O-RHO** 2]+ X2( K2)*REKEJ
X2{K 2 =X (RZ2)FVARL I3 +AZA L)
YEIR2)1=Y2 (K2 15VART 130 +1 05

CONTIHNUE

A = ueC

$ =i.0

JU 920 Ko = 1,8



oo

o
fa

Y D

el

CALL SALSS({IXySsAa:1, X31K3))

CALL DAUSS(IXSAH1,03{K32)

Y3{R3) = HB(KE}*SJR1[1.UﬁRHD**2}+X3(K3)*FHD
X3{KZ)=X3{KZ2)*=VARKINS)Y+MEATH NG)
Y3(K3I=YS3{K31xVAR{HNFI+110

CONTINUL

AM =0.0

5 =10

JO 525 K4 = 1,8

CALL GAUSS(IX,S+AM X4l K4d)

CALL GAULSSUTIX+SAM,934{K4))

Y4 lK4) = W4{K4IES5IRT( 1. 0-RHO**2 } + X4 (K4} 3RHO
X4{Ka)=Xx4 K4 }3VAR{HSH+HEANINS)
Y4ilKa)=Y4{Ka ) yAR{N3I+115

CORTINUE

TEST MEAIN AND VARIARCE OF X aAND Y

SUMY 1=0.

SUAY2=0.

5UMY3=C,

SUMY4=0.

SUMX1=0.

SUMX2=C.

SUMX3=0 e -
SUMX4=Ga

DU 921 1=1,8

SUMY 1=SUMY 1+Y1{1)
SUMYZ=SUMY2+YZ( 1)}
SUMY3=SUMY2+YZ(1)
SUMY4=SUMY4+Y4(]1)
SUMX1=SLMX1+X1( 1)
SUMXZ=3UHKZ+X2{1)
SUMX3= SUMX3+X2{1)
SUHX4= SWA4+X4(1)
CONT INUE

CUMPUTE thcan OF Y

Y.1B=5SJKY1/3
Y20=5UiMY2/8
Y38=8UMY3/38
Y4B=SUMY4/ B

COMPJUTL MEAW LF X

XiB=SUMmXi/ 8
A2B=SJh X2/ 8
A38=8IMX5/8
AaB=SUMX4/ 8

Ud 922 1I=143
IOY2{1)=(YL (i)=Y 131=2
gY2(1)=4Y2{1)-Y23)%%2
IY¥YSL1)=(Ysl1)-Y30 )=*=2
SY4(I)=(Ya{l)-Ya3)+%2
LDALL{G ) ={AY (T )~ XA18) ==

108
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PDX2{I)}=(XZ211)-X28)%=2

DX341)={X3(1)-X3B)=x2

DRGL11= (X4 L] 1-XeBI==
322 CUNTIRUL

550Y2=C«

550Y4=C0C«

55DX1=0s

S55D0X2=C.

SSDX>=(.

550X4=0.

00 923 1=1,8

530Y1=880Y1+DY1(I)

580Y2=88DY2+0Y2{ 12

SSDY3=580Y3+DY2{1}

SSHY4=58DY4+DY4(1)

550X1=S4DX1+DX1{1)

5S5DX2=58DX2+DX2{1J

$SOX3=8SDXZ+DX2(1)

S5DX4=58DX4+DX4td)
323 CONTINUE

COMPUTE VARIANCE OF Y
VARY(1)=55DY1/(8-1]
VARY{z)=55DY:/{8-1)
VARY([3)=550Y2/(8-1)
VARY(41=550Y4/{8-1)

CUMPUTE VARIAKCE OF X

[N el o

VARX[2)=55DX1/43-1)
VARX{21=5S0X2/18 1)
VARX(3)=58DX3/(8-1)
VARX{4)=55DX4/18-1)

_ SURT VARIAKRCE OF Y

COb

DO 924 K=1,2
i=4—R
DU 920 i=1+J
IFIVERY L) eLESVARYIL+1) 35T TO Sc¢b
TEMP=VLEY (L) :
VARY (L J1=VARY L +1)
VARYIL+1)=TEMP
3246 CUNTINUE
9% CONTINUE

TEST MHCMOGENEITY OF VARILNCE

aka

L4

FVaAkh=VARY (41 /VARY( 1}
IFIFVAR LT e2.CLIG0 T3 777

Tc37T WEAN LT X

el el el
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JF{ABS(X18-1C0)eGT25IG0 TI 777
IF (ABS{X2B-1C0)a57.51G0 TJ 777
JF{ABSI{X3B-106C)1.5T«53G0 TO 777
dF(A285(X48-1CC0)GTa5)G0 TO 777

TEST VARIANCE OF X

IF{ABS(VARX{1)=-VARINDPII 6T 0.51IG0 TO 777
IFLABSIVARX{ 2)-VARINI})oGT+065)G0 TG 777
IF{ABS(VARX(3)-VARIND)IalGT20.3)60 TO 777
IFCABS{VERXTI 4)-VARINGY )} o5Te Ca 5360 TG 177

TEST CCGRKELATION BETWEEN X AND Y

SUXY1l=Ce

S0XY2=0

SDXY3=0

S50XY4=0

S0Y1=0.

SDYZ2=0.

5DY>=0.

SDY4=0.

SO0X1=0.

SVX2=0.

5DX5=0.

S50X4=0.

LD S5 i=1,8
DEVXI{T=X1(1I)-X1B
DEVX2{11=X2{1}=X28
DEVX3(IJ)=X3{I)=X38
DEVX4{1J=X4a(1)-X4B
DEVYILI=YI(I)=-Xi0
UEVYZ2(1)=Y 2{1)-X25
DEVYS3{I)=Y32{1I)-X23
DEVY4{1)=Y4(1)=-Xa4D
DEVXYL(1)2=DEVAL{T1}=*DEVY1{]1}
DEVXY2{I)=DEVX2{1J)=*0CVYZ{1)
DEVXY3{1})=DEVX3{il)*DEVY3{1l)
VEVXY&GL1)=DEVX4lI)*DEVY4ll)
SOXYi=SOKY1+DEVXYI{ 1}
SOXYZ=50XY2+DEVXY2( 1)
SUXY3=SUXY3+DEVXY3{1)
SUXY4=SPDXY4+DEVXYall)
SuY1=50Y1+4DY1( 1)
SOYc=:0Ye+DY2{ 1)
S5DY3=5DY3+DY3( 1)
S0Y4=53Y4+DY4{ 1)
SUX1I=5UX1+DA1( 1)
LLDXZ=SDXRe+0X2(1)
SUX3=30X3+DXZ2(1)
SUX4=SUXK4+D K4l 1)

LT INUE

TEST COMWRELAT IO DITWEEN X END Y FUK ZALH TRE-~THMEWT PCPULATION

k.1 XYI/ZORTLsDYa=5D K1)

n
[ ¥
W)
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R2=S0XYz/SQR T SDY2*+5D X1
R3I=SUXYZ/SURTISDY3*5DX1}
Ra=5DXY4/5QRTISDY4*350X1)

CHECK CCRRELATION BETWEEN X AND Y. POSITIVE

IF(R1LEcCIGL TQ 777
sFIR2.LEa Lo} GL TO 777
IF{R3LEc04)GE TO 777
IF R4 .LEsO4)GU TO 777

IF1={ 51 ALGGI{1e+RII/{ ie=R1}]

LF2={«5)*LL0G({1e+R2)/{).-R2)},
LZF3=( a5 )*ALOGI{ 1 +R2) /1 1e—R3))
LE4={e53%AL0C({1e4+R4)/{ 1u—R4 )]
LFA={.5)%ALLG{{1e+FHD}/{1.-RHG))
Zi=8-3

LFIA=(ZF1-ZFAIXSIRTILIC)
LF2A=(2F2=2FL1I*SQRT (ZC)
LFESA={ZF3-2FA)3SQRTIZC)
LE4A=(2F4=FA}*SURTIZC)
IFLIIF1 £ oCT el 045350 TO 777
IFIZFZAGTeleo45)G0 70 777
IF{ZIF3L5Te1e645)60 T 777
IFIL{F42.6T 16645360 TU 777

TEST HUMLSCECASTICITY FOR EACH TREATMENT POPULATICN
SORT X #ND Y FOR TREATMENT POPLLATION 1

NA=T
G 2014 KA=1,7
JA=38~-KA
Jd 1C01 LA = 1,4J8
IFIXI{LAYeLEeXY1{LA+1)) L0 10 1001
TEMP=X1{i4)
SAVE=Y1{L4)
Aif{LLr=Xi{Lat+l)
YI{LA)=Y1{LA+]1)
XM LA+1)}=TEN"
Yi{LA+1)=5AVE
COHNTINUE
CONTIINUE

SORT X AND Y FOR TREATHMENT POPULATIUN ¢

N 3=7
D0 2019 Ki=147
JJdo=8-Kg '
Ju 10U9 L3 = 1,J0u
IFIXc{LBlebLEaX2IL+1 Y2 G5 TU 1006
TLHPY=XSILD)
SAVEB=Y2(iL 1
ASHLBI=R2ILD+1)
Y2{LB)=Y2(LB+1)
Az{LE+1)=TLMPZ
YZ2liuv+1)=5LVES
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CINTINUE
CONTINUE

SURT A BND Y FOR TREATMENT PUPULLATICGN 3

HD=7
DD 2515 KkD=1,7
JJD=8-KD
DO 1SG0 LD = 1sJ4J0
JFIX2{LD)LEaX3({1D+1)) GO TC 19900
TEMPLC=X3{LD) '
SAVED=Y3{L0D]}
X3{LD)=X3t{LD+1)
Y3{LD)=Y3{LD+1)
X3(LL+1¥=TEMPD
YZ2{LO+1}=5AVED
CONIIRUE
CONTINUE

SORT X AMD Y FOR TREATHMENT PUPULATION 4

NNE =7
DU 201& KE=1,7
JJE=8-KE
DU 1€C8 LE = 1s4JE
1IF(XalLE)eLEeX4{LE+13) GO TU 1008
TEAPE=X4{ LL )
SAVEE=Y4{ LT
X4{LE}=Xa{LE+1)
Y4{LE}=Y4{LE+1]
X4({LE+1)=TEMPE
Y4 {LE+1)=SAVEZ
CONT1INJE
CORWTINUE

COAPUTE $SL FUR FIRST DATA IN TRCATHMENT PCPULATION I

DJ 2011 115=1,.3
SSAYALL115)=0.
CAL115)=0.
JA{110)1=0,
CONTINUE
S53X1A=0.
52HA=O«

8UHA=0.
S55XY1A=C.
S5CA=0.

1 110—115
b4y if{ilc)
11A+Kl(ilo)

LA
"1E/INA
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1411
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2010

1310

14319

DO 1311 117=1,3
SSXALTi7)=(X2I{I17}-XBA)}*%2
S3X3A{117)=X1{1171i—-XBA
SS5YBAL1I17)=Y1{(]I171-YBA

113

SXYALYLT)=1S5XBA{TI1T)=55YBA{IL7))

5SX1A=SSX1A+SSXA{I1T)
SSXY1A=85XY1Aa+SXYA{ 1173
CONTINUL

BlHA=SSXY1A/SSX1A
BUHA=Y B~ { Bl HA*XUA1

DO 1411 118=1.+3
CAL118)=BUHA+{BIHA®X1I{]113))
Da{1181={Y1{118¥-CAII1GI1=%2
SSEA=SSEA+DA(118)

CONTINUE

COMPUTE LSE FGR LAST DATA 1N TREATHENT FCPULATICN 1

D0 2G1GC 155=¢.+3
55XYAT{1551=0.
CATI(155)=C.
DAT(1551)=0.
CONTINUE
SSX1AT=Ce
B1HAT=0«
BIOHAT=C.
TAXY1AT=Cs
SScAT=C«
TTAT=0¢
TT1AT=0.

T NAT=3

DO 1210 156=¢,8
TTAT=TTLT+Y1{156)
TT1AT=1T1AT+X1{150)

CulTLiGE

YBAT=TTAT/NAT

ABAT=TTI1ET /NAT

JJ 1310 157=6+8
SSXATLISTI={XI{I57=XBATI==2
SSXEAT(I57)1=x1{1571—X3AT
SSYBAT(IST)=YI(I57)-Y3AT
SXYAT{IET )= (S5XBAT(I571%S5YBAT
S5X1AT=SSX1LT+SSXATLI 57
TXY1AT=0XY 1AT+3XYAT(157)
CONTINULE

BiHAT=TXY1AT/SSX1AT
SUHAT=YEAT-{ B IHAT*XBA T}

D0 141C 153=6,8
CAT{I5E)=pUHAT+H{BLIAT*AL1158))
DATI3I58)=(Y1I(158)-CAT(IE2))*=x
SoEAT=LELATHELTLION]

CUNTINUE

LFCAL=SLLAT/SSER

IFLAFCALGT 359150 T3 777

CUMPUTE L8E FUR FIRST OATA 1IN

{15711

TREATHMENT PLPLLATICN 2
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2020

1229

11y

DD 2022 121=1,3
S55XyY8{1z11=0.
CBl121)=0.

DB{1211=0.

CONTINUE

55X1B=C.

Bl HB=0«

BUHB=0.

55XY18=0.

SSEB=0.

7iB=0.

IT15=0.

NB=3

O 1222 122=1+43
TTB=1TB+YZ2(1lze)
TT1B=TY1B+X2{i22)
CONTINUE

YuB=TTE/NB

XbB=JT1E/NB

DO 1322 1232=1,+2
SSXB{123}=(X21123)~-XBB}* %2
55XBBL123)=Xz(1231-X33
S5YLbl1223i=Yz{1233-YEB
SXYD{IZZ)=1SSXBR1122)%85Y33{1231}1)
SSX1B=SSX1B+8EXB{123)
SSXY1B=SSXY1B+5XYB{123)

CORTINUL

BlHb=58XY1p/ E5X1B
BUHB=YBE- { BLRE*XB3]

DL 1422 124143
CB{124)=BUHp+{(BIH3*X2{124})
DBl lz241=1Y211242-CB{12422%%2
SSEu=SSEn+DB(1z4)

CONTINUE

COMPUTE SSE FLR LAST DATA 1N TREATHMENT FUPJLATILN

DU 2020 129=¢€,8
S3XYBC(1291=0«
LBOLIZ2S)=0e
JIBL(129i1=0.

CINI IHUL
LS5SX1su=l.
F1idBU=Ce«

BUHE)UZOC
TAY160=0
S5EBU=Ce

TTBU=0.

TT1lBU=C«

Hou=3

Ju 122C 12E=£,38
FTBC=TTEC+Y2{123)
TT1Gu=TT1BU+X2(123}
CanTINUE
YSBL=TIEL/NBU

2



115

X830=TYTIBO/NBG

DU 132C 178=¢,8
SSXDUIEITBI={X21IT8I-XBBDI=*x2
SSXBBUL178I=Xz(1T73}-XBBD
SS5YBBOE178)=Yz4173)-Ys00
SAYBULIT81=(SSXBBOL I782%55YB80(17811
SSX1IBU=88X1BG+SSXB0IL178)
TXY1BG=1IXY1BO+SXYBU{178)

1320 C(ONTINUE
B1liBO=TXY1BC/sS$SX140 _
30HLU= YESD—-( B 1HBU*XBBOJ
DO 142G 189=¢,8 . ‘
CEU{186)=BCHBL+{BiHBO*X2({139))
DBOLIBS )= YZ1189)-CBUG{I8I)I**2
S3EBU= SSEBO+LECLIB9)

1420 CON1T1INUE
AFCALLI=SSELU/LSEB
IF{EFCLALL a 5T e399)G0 TO 777

COMPUTE SSE FUR FIRST DATA IN TREATMENT PCLPULATILN 2

OO

DU 2C15 114=1,2
SSXYR{I141=C.
CRi11a)=C.
DEKI1I14)=C.
2015 CUMTINUE
»LX1IR=C.
BiHR=0¢
HBUHK=0 o
L55RY1IR=C
d1TR=0s -
i11N=0C,
NR=3
DU 118 187=1,2
TTR=TTR+Y3{1871
FTiR=TT I+ XZ(187)
12Y5 CORTINUE
Y3R=TTR/NK
XBR=TT it/ R
DU 1I31€ 1Z27=1,2
SSARIIZTI=AXE1I37)- XUBR¥*x
SEUBRIISTI=AZ1137)-XBR
SSYLR{IZT)I=YZLIZTI=Y3R
SKYRUIBT) =(8sXBRIIBTI*SSYRBR(I1371)
SHXLIH=SSNIR+EIXRIIBT)
SSXYIR=SSXY1IR+SXYR{I37)
1313 CoullliJdUE
Gl Hk=58R Y IR/ SEXIR
GuiHR=YER={ 31KR*XDR)
JU 1418 181=1,3
CRi16, 1=BUHKH{BIAR®X3[ 181 1}
ODRIIBLI=(Y2{1e1)-CRITS1)==2
SSER=5SER+OR1181)
1413 CuoNlNTLIJE
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COMPUTE SSE FGR LAST DATA IN TREATMENT FCPULATICA 3

0D 23UC 195=06,+8
SSXYKTU11IS5)=C(.

CRILIGE)=0.

DRT113513=0s

CONTINUE

SSX1IRT=Ca.

BIHR.i: Cc

BOUOHRTI=0.

TXYIRT=0Ce

SSERT=C. N

TTRi=0.

TY1IRT=C.

NRT=2

DO 120C i76=6+8
TTRI=TITRT+Y51176}
TTIRT=THIRT+X3{ 170}

CONTINUE

YBRT=TIRT/NKT

XBRI=TTIKRT/NRI

DU 130C 175=6+8 -+
SSXRTII79)=1XZ{1T5)-XDRTI**2
SSXBRTEITS5I=XZ(1T75)-X8BRT
SSYSRT{I7T34=Y3{1702-YBRT
SXYRTL1175)={SSXBRTE1753%53YBRT{1I75))
SSEXIRT=8SXIRT+ESKXRTL1 75)
TXYIRT=IXY1RI+SXYRT{1751
CUNT INUE

BIART=TXY1IRT/SSXIKT
SBOHRT=YLR T—{E1HRT=X3R7T 2

JOJ 240G 1BE=¢,E
CRT{IISSI1I=BORRTI+{DLIHRT=X3{ 13511
DRYTL1BE)=(YS1185)-CRTL185)3%%2
SSERT=SESERT+ORT{LI35)
CECRTINUE

AFCAL3=SZSERI/ESER
JFIAFCAL3 6T 299060 TO 111

CUMPUTE SSE FUR FIRST DATA IN TREATHMLNT PUPULATICN 4

DU 5022 151=1,3
SSXYR{15131=0.
CQ{151i=C.
DR(1511=0.
CUNTINUE
S5X10=C.
31HU=0«
GUHI=O

SSXY 1Q=0.
S5EG=0.
¥TU=V.
T311Q=0.

T HNQ=3

30 Y222 192=1,3
TTO=Tiu+Y4a( )

“\—
P
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33
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C

<

FTTiQ=TTIQ+X41152)

CUNTINUE

YBQ=710/NQ

ABQ=TTIC/NQ

OU 932z 163=1,3
SOEXUL1IS3i=(X4(193)1-X3 )y **x2
SHXBGIIG3)=X4l1G3})~XB)
S5YBQU1IS3)=Y4{I93)-YBu
SAYQUISEY=15sxBQUI932%55YBA(1I93 1)
SEXIQ=S EXIQ+EEXQ{1 93]
SSXYIQ=SSXYiIQ+SXYQL 133}
CONTINLUE

BI1HQ=55XY 14/ 5SS X1

BOHU=YRBC- {BIHG*X3Q)

D0 9422 194=1,43
L0(194)=B0CHU+(BIHQ* X4{154)}
GULISS I=( Y4l 154)-CQ{ID4))=%2
SSEQ=5SEQ+0G(164)

CUNTINUE

117

LOMPUTE £SE FUR LAST DATL IN TREATMENT FCPULATICN 4

A0 7C62C 1356=¢€+0

SSXYQC 1i961=C.

CRG41S64=C,.

DR0{1963=C.

LT INUE

53X1el=Ce

BlHUO=0.

B3CHEG=0.

FXY1QUu=0Ce

SS5EUG=C«

TT19C=0.

T51Q0=0.

Na0=3

DG 8270 182=¢y ¢
TTAQu=TT0L+Y411i82)
TTIQLU=TTIQu+X4(132)

CONTINUL

Y8QU=TTLC/HGY

ACQO=TT1cG/NCL

00 38220 134=¢,8
SSXQULIEGI=(X4lI34)-K0QUi%%2
S5:XBQU{II6+)1=X4{1343-4820
SLYBAOL184)=Y4(134)-Y3dU
SAYQUIE 184 )={E8XB20 1341 *35Y236(138411
SSAIQC=55X1QC+S5X204{1 343
TXY1oU=TXYIGU+SXYI0(! 34)
COoNT InuUL

BlHUC=TXYI wu/25X120
BUHGU=YEQU-{riHRU=XB)U)

Ju 7420 199=¢,8

CIo1y9 1=50HCLH BT G{ 199 1)
DaduliaG =t Y4l199)-020{153))1=%2
SLEQu=SSEwu+rLeuliggg
CUNTINUE
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118

AFCAL4=SSEWO/SSEQ
IF{AFLALG.GT 299163 TO 777

AMHALYSIS OF VELRIANCE OF RANDCMIZED BLECK

NOTATIUN

1.59=T07TAL NUMBER GF EAXAPERIMENTAL URIT
ICC=HUMEER OF TREATHMENT

ik=NUMBER CF BLOCK

14=NUMBER OF [CXPERIMENTAL URIT IN BLCCK
M=NUKGER OF EXPERIMEWTAL UNIT IN EACH TREATMENT

159=32
1LL=4
IK=2
Iw=1¢&

M=8

DU 323 1G4=1,1IR
ou 3323 JS4=1,I1CC
DU 3323 KS4=1,41W
XX3{154,J54,KS4)=0.
CONTIRUE

pU 111 I5=1,M
X¥2(153=X1(1E%)
Ji2=15+8
AYZ{J2)=X24(15)
S1=15+1£
AYZ1J13=X3115])
J91=15+24
XYZtJ31i)=X4(15)
CUNTIRUE

DU 330 IL=1.M
J3=15+8
AYLAM{IB)=YL(1E)
XYZL{J5l=¥2{i>5}
Ja=15+16
X¥21{dal=Y2(1E)
Jfo=l5+24
XYZI(JTE)=Y4allB)
CONTLNGE

SURT X END Y FOLLOW X IW ORDER 18 O1vIEC BLCCK

=31
DO 201 KS9=1,21 '
J11=52-K3S
DU 100 LLe = 1yJ11
IF {XVi{oiZletEaXYZ{dL2+12Y CC TO 1CL
TCaPA=XYZILL2)
LAVEL=XYZ2{ L2}
ANZ{LL23=AYZILLZ2+1 )
AYLI(LL2)=XYZ 311 2+4])
AYZILLZ2+410=TEAPA
2YZ1iLL2+1 ) =SAVEL
CCldT ILUE



119
201 CORTINLE
DO 57 N=1,1%
C4{N)=GC.
LA4IN)=0Ca
JaiN1=0,
E4{iv)=C«
JJTIN)=Cs
D3INI=0.
E3{NI=C.
57 CUNTINUE
DO 68 LS=1,IiR
DU 68 MI=1,1CC
LLC4(LI9,4M1)=0.
a8 CONTINUE
LU 3 141=1,15%
DO 4 Jai=1,H4
IFIXYZ1{141)eENenil J4233JJ7(141)=1
IFIXY21{i41)EQawW2{J4133JJ7(141)=2
IF(XYZ1{14 1) EQel3{ J410)Jd2{141)=3
IFLIXYZ148141)alQaHal 412040 7(141)=4
4 CUONTINUE
3 "LUONTINUE
AA4={0a
LC4=0.,
DU4=Ce
CE4=0.
BB4=0e
g 7 115=1,I1IK
KK4=0.
Li4g=0.
iMt4=0.
FN4=0e
20 8 M9=1l41ln
364=DBB4+1 .
AFLII7T{BL 4l NES IGO0 T2 503
ARG=KK4+]
AAS{115,0d713B42:KK4)=XYI1{BB4)
A4{I1I5)=hK4
G TG 8
909 IFIJJTIBBa JeNEL23G0 TO 900
LL-=CL4+]
XXF{1I5yJJTlb4ad,Li4)=XYZ1{LB4)
Callldd=LL4
Gu TO 8
J06 iF{JUTiLEb4)aNELS3BIGO TI SI7
Ma=iiia+l :
XA9{115,d371824)sM14)=XYI1{0vbB4)

L0 U &

307 [Hida=sliNa+i
XX9{I15, I T10C4d 1 N4y=XYL 1 {Db4)
E3(1151)=Niv4

SU T4 b
8 Ui iUt
7 CuldiTINLE

UJ 9 1zu=1,41K



19

OVeY O

509

1062

AAG=hA4+A4{] 2E)
LC4=CC440 4{128}
DD4=D04+DZ2{12¢E)
EE4=EL4+E3L12E)
CORNTINUE
E4tl)=2A4
E4l2)1=CL4
E4{3)=0Ds
Caf4)=EL4
DO 19 1zo=1,1R

Dall20)=p4(126)+C4{120)+03( 1]

CONT INUE

SO 1€ liv=l,s1dk
AC4{1164,1)=A4(1106)
AL4 (11642 )1=Calll6)
AC«4(1i6,5)=DZ2(116}
AC4(11€,4)=E2(1106)
CONTINUE

CHECK NUMBER UF EXPERIMENT

DO 509 117=1:1R

IF{AaL4{117y10eLEL14GD TG
IF{AC4{117,2)eLEa11GU TO
IF{AC4I{I17,+31.LE01 0G0 TO
IF(AC4(117+4).LE.12GO TO

LCONTIHNUE
55J=0¢"
$81=0G.

S54Bb=0.
5S5ABBYS=C.
ARJN1=0
ARLWZ2=C.
BLOLl=4C.
SLOL2=C.
BLOLZ2=0.
BluL4a=04
S54C4=C.

DU 103 114=1,41R
bu 103 J2=1.1LC
31d(ila+J21=0c
T1J(114.,d2)=C,
Xbaklo{ll4a,dzl=Ce
CUNTINUE

DU 10z Ji=1,1(C
5J ‘Jl)=('c
Td(J11=0

XK hRdlJd1) =0
CONT IIUE

pu 104 a4=1s1K
51014)=0C
Ti(14)=0.
XBARLI114)=0,

26)+E5{12¢)

120

UNIT FUR EACH LELL



104

106

167

109

122

i1z

412

1318

718

CONTINUE
DU 100 I5=1,5
555115)=0.
CIONTINUE

‘Du 107 lo=1,1R
DU 107 Joe=1,10C

DU 107 K&=1l,slIW

JIKM169J64KE6}=0.

CONTINUE
U0 1C9 17=1,°%
IDF2{17i=Ce
ArSZ2(173=0.
F2L171=0C.
CUHTINUE
T0 =0
DD4=0e
EE4=04

DU 122 122=1,1K

UD4=004+4044{1231
CONTINUE

DU 11&
0o 112
00 liZ

13-- 1’ Ik
J=143CC
K=1,dW

11J018,d)=T13118,J}3+XXTFL] 8+ d4K)
FI1LJ)=TJl{JI+XXIL184dsKI
T1{18)=T1(18)1+XX3{18¢J2Ki

T=T+XRG118+J:sK)

TUs=TU+ X X911 18 50K} =%
Ll INUE
557T1=0«
5574d=0.
$571J=0.

DU 413 111=1,1R

SSTI=5821+TI1(1112
CONTINUE

Uu 1118 ie=1.1R
OU 1118 J=1,4CC

-

-

ATIJL16,J)=T1J(13,J)/8C4113,J])
CORTINUE
DO B13 J=1,ICL
Tolldi={TJLJ)**2)/E4L )

CETI=S8Tu+Td 1)

CO4TINUGE

DL 718

Ig=1,1RK

DG 718 J=1.10C
ST3il8sJ)={T11JL01i3,00%%2
S5T1d=58T1J+3T1J( 1844}

LIl livuL
G 1112 18=1.1F

DO 1112 J=1l.0CL

SSLBB=SS8A833+AT1J(18,3)
SAARUBS=SLABES+ATIJ I3, d)%2
CUNTINUE
LsbEpsxwz/LCHR])

XLEGD

I/4C4(18s3)

i21



1113

1114

13115

O el aN e

ot O

YO

[ I gl

122

ARUMI=AROK 1+ATIJI1, Ji}
AROUW2=ARCL 2+AT 1L 2. J)
CONTINUE
SARUWI=AROWLF*2/CC
SARCW2=2~KCW2x¥2/CC
SHB=SARGN1+SAKOW2

DO 1114 18=1,IR
BCOL1=BCULI+AT1IHIB 1)
BCOL2=BLOL 2+ATIJ118,2)
BCOL3=8COL3+AT11J(18,3)
BCOL4=BCLLA+ATIIIB %)
CORTINUE
SBLULI=BLULI**2/1IR
SBCLL2=DBLCLZ#F2/IR
SBLUL3=BLOLZ*%2/IR
SBCOL4=BLOL4*%2/1IR
$BB=5BCCL1+SBCOLZ+SBCOL3+5BLOL4
D3 1115 18=1,1R

DO 1115 4=1,1CC
SEC41184301=1./4C4118,43
SSAL4=SSAL 4+SAC4(138.J)

CONTINUE

SNBAR=LCL *RI/SSACA

SSA=SNoAK*{ SAE—Xa8B )
53S5=SNBAL* { SBE~XABB)
SSEB=SNBAR*{SSAE3S~-SAB-SBB+XABD)
SHCeLL=106-53511J

CORPUTE UM SQUARE

COMPUTE DEGREE OF FREZOOM

IvF2i1)=iR—-1
IoF2(2)=1Lt-1
IDFE (3 1= IR-11=(1LC~-1)

LUF2{4)=i8S5 ICF241)-10F 21 2)-1DF2( 3)

LumMPUTE MEAN SQUARE

DU 119 h=1,4

LSzl )=8S85(n)/10F 243

CONTINUE

CuMPUIE SUM LF MEAN SQUARE ERRIR FDOR 25 CASES
ERURB=ERRUIE+ANS2{ 3)

CUBFUTE F TEST

F2L13=2M82L1) /E0521 4)
FR2L21I=AM5212) 7AHS5 20 41



123

F2{31=ANS2{3)/AMS2{ 43
TEST INIERACTION COHMPUTE BY ANALYSIS OF VARIANCE IN RED
IF{F2(31.G0T 24995360 TO 777

MRITE DATA THAT JSE 1IN ANALYSIS OF VARIANE CF TRREE MCODELS

OGN OD

DU 380 1L1=1,06
HRITE(6,120)XI(LL1I) o Y14LL1) s X201L1L1),Y200L02) o X3L{LLL),Y2{LL1) X4 {LL
*1isY4{LL1)

380 LURTINUE

120 FORMATI IX, 8l 1X,F10=3))

C PRINT ARALYSIS GF VARIANCE IN RBD TAELE

WRITE(6432) :

32 FURMAT (/75X "SUURCE ' 4 22X4755% y 16Xy 'DF ' 519X, P MS? ,25Xat F )
WRITE[Gs3315355{1),1DF2(11,Ai5211),F2{1)
WRITE(6,34)585(2),1DF 21 2) sAMS212) sF2(2)

WRITE(6:,35)585(3), IDF2(31,AMS2(3) F2(3)
HWRITE(G 420 15881{43,1DF2141,AM52 (4)

33 FORMAT{1X, "1 . BETWEEN AT 410X ,F15¢5412X,12510X3F155,10X4F15:51)

34 FURMAT{IX " 2.BETWEEN B* y210XsF1565,12X,12510X,F135410X3F15.51

35 FURMAT{1X 3 "3 AXBY ;1 5X,F15.5313X31341CXsFi5e5,7X5F155)

36 FURMAT{1Xs "4ehe CELL" 313 XsF1545,12%X,1348X,F1565)

COMPUTE BNALYS1IS OF COVARIANCE IN CRD
HUTATIGH )

M=NUMBER CF EXPERIMENWTAL UNIT FOR EACE TRIATHENT
L=RUMBER OF JREATHENT

sleNalaNaNeNe!

M=8

i=
DU 902 12=1,1L
gu 902 J42=1.+M :
1F (12 cEGeld XX3112,423=X1(J2)
IF (124F2.1) YY3112,J2)=Y1{J2)
IF (12eEue2) XX3{12,42)=X2(J2)
IF (12 L0e2) YY3{IZ2,J24=Y2{J2)
IF {12EQe3) AX2{124J2)=X31J2)
IF (12.E2e3) YY3L12,42)=Y3142)
IT {12.E0e4) YYB{12,d2)=Y4132]

902 LONTINUE

BXY=0.

BY=0«

SX=Ue

Du 21 13=1,L
SBX{iszl=U.

S50¥(i23=Ce.

QU 12 J=l.¢
XS5Q3(12+d1=XX5(13¢J 122
YSAUI3,dI=YYZL 12, 0)5%2
SAYLIZ,0l=XXZ113,J1=YY¥3{13,J}



i2

21

41

[eNals OO,

el alw!

[ )

L

SBY({13 1=SBY{1331#¥Y3(13,4])
SBX(I3)=LBX{IZ2¥+XX3(13, 03
CONTINUE

XY (I3 )=5BY(130=36X {131/
BYSQUIZ)=8BYL13)*x2/}
BXSQ{i3)=8BXL13)=*x2/
BXY=BAY+XY1{ 13)
BY=BY+BYS5Q({1Z)
bX=BX+BXS5G(IZ)

CONYINUE

S85Y=0.

35Y=C.

SBSX=0. *
BSX=0.

BSXY=0U.

DU 41 14=1,1

DO 41 J=1,M
SOSY=SBEY+YYZS(14,])
G3SY=BSY3IYSQ{14,4)
58B5X=5BEX+XX3114,J)
BSX=BSX+4X502(14.J)
BSAY=88XY+SXY(I4,J]
CONTINUE
YY=SBSY#wZ2/(L4M}
XX=5B8X#xZ/{ Lx M}
XY2=3BSY®SBEX/{M*L)
CALCULATILNI *
TYY=58Y-YY

BYY=8Y~-YY

SYY=85Y-bY

TAX=BEX-XX

BRX=3X=-XX

SAX=UdaX-B X

TAY=85XY-XY2
BeXY=BXY-XYZ
SAY1=G5SXY-0 XY

COMPUTE SUM SCUARE FOR ANCOVA
TADJ=TYY- [ TXY#%2) /T XX
SADJI=SYY- { SXY1%32) / SXX
SADJ=TADI= SADY

CUMPUTE DEGREE UF FREEDGHM FOR ANCOVA
UF B=L~1

DF S={1%L) = z=L+]

DF T=(i*L)=2

COPJUTE MEAN SUUAKE FUR ANLUVA

LH51=BLDJ/OFE
AM33=LaLI/DES

CJAMPUTE FOTESD

124



L L. B

22

3

[ 4 2 40 L S B S T B DL T B B T

44

(%4

209

383

125
Fi=aAMS1/EMS2
CUMPUTE $UM OF ME&I SJUARE ERROR FOR 25 CASES
AMSTI1=AMST 1+AKHS3
PRINT CUTPUT GF ANALYSIS BF>CDVAR1ANCE IN CQD TABLE

WRITEL6+22)

WRITE{6,344) BADJ,DFB,AMSI,.F1

HRITE{(H+44) SADJI,DFS.AMSE3

WKITE(6455) TADJ,DFT : ,
FBRMAT(//IGX.'&EJRCE',ZZXs‘SS',lSX,'CF',25X,‘MS'430X,'F'3
FDRHAT{lk,'1.5ET=SP(BADJ)';lOX,FlS-S,lOX;FBoG,lCX,FZO.S;IOX.FZO.S)
EJRMAT(JX:'Z.WITHsGP(SADJ)'leX;F18.5,lCX,FB.GleX1F20.5,10X,F20.

#5 ) :

FURMAT{1X '3 T0TALADI ' 315X, F1845:10X,F36C)
CUMPUTE ANALYSIS OF VARIANCE ON REPEATED MEALURENMENT

NOT AT 1IGN

L=NUMBER UF TREATHENT

#M=ThIAL .

N5=MNUMBER OF EXPERIMENTAL UNIT FOR EACH TREATMENT
iC=TOTAL WUMBER OF EXPERIMENTAL UNIT

L=4

M= 2

15=8

10=32

DG SLC ib=1,L

DI 9GO K=1.M

U0 90 J=1,.WE

1E{15¢EGe leANDe ke EQeld XUI55J5K)I=X21(J)

IF {15 EGe 2oaNDeKeEQelid X{ISyJseK)=X21JJ
IFIISeEC2 o ANDeKeEWRa2) X115, d)K)I=Y2{J)
IF{I15eEGe 3ethDeKalQell X{15,J9K)=X3(J)
1F(I15eLicBotlileKaEQe2) Xii3eJsKI=Y31J}
IF(15eEle4eANCeKeEQe2) X{I5,JyKI=Y4{J)
CUNTINUE .

AL=C.

LB=0.

AA-__O.

B=0.

XX=C.,

oJ ¥E3 11=1,
IOF (i1 =0
551011)=0GCe
AMS(I1)=0.
FL1il 1=C.
Az{ill=C
L1 11i=0.
LONTIAUE

DU 05 1&=14NE

]

\nh



[aXeXe

O

65

210

2230

50

40

70

60

60

DL 65 J=1,iH5 126
SUI“X‘IZJJ]:OO
SUMQ{IZ,J)=0,
SUNTI1I2,d1=0.
£81{125J)=0.
ABX=OC
CONTINUE
DO 33C 12=1,L
DO 220 J=1.K5
D0 210 K=1,.M
SUMXII2.,KI=SUMX{I2KI+X1125d,K)
XSQ{I2 3, KI=X1124J e KIEX2
ABX=A3X+XSQII1Z,JsK} .
SUMTLI2,0)=SUNTI{I2,J1%X{12,d,K)
CONT INUE
ASI=SUMTIIZ,J)=%2/4
AS=a5+45]
CUNTINUE
DO 3320 K = 1,M
ABI(I2,KI=SUMXTII2,K)*%2/15
AB=AB+APL [ 12,K) -
CONTIMUE
DL 40 1Z=1,L
Al = CeC
DO 50 K=1,M
A1=A1+SUHX{I1Z,K)
CONTINUE
A2(12)=k1%%2/05/H
AL=hLE+LZ(12)
CONT INUE
DO o0 K = 1,M
Bl=(.0
DU 7C 12 = 1,L
Bl=B14+:WMX(12,K)
CONTIRNUE

2UK I=BIx*2/N5/L
B= B+B2 (R}
CUNRTINUE
XX1=CaC
DU 80 12=1.i
DU 80 K = 1,M
AXI= XA 1+SUMXLI1Z,4K)
CONTINUE

CUMPUTE SUM SCUARE

AR={AXI352 0/ (10FA)
SS{1)=4L~XX
SS{2)=A%S~ Ak
55(21=p-XX
S44a)=a0- AA-BH XX
S3({bl=fEX—AL—£5+AA
SOTULT=ABX-XA

LuiiPUTE UDGREE OF FREZDCA



OO

N alRe

laleaNe

oo

OOO0O0

S0

5>

17

127

10F{1)=L-1
IDF{2)=(1L-L)
IDF{3)=MN"1
iDF{4=(L—-131%{M-1])
IOF(5)={1C-L)*{M-11
IVFTCT=1C¥H-1

COMPUTE MEAN SQUARE

DU 90 12 = 145
AMS{12 3=58112V/10F(12])
CUONY INUE

LQM?UTE.SUH CF MEAN SQUARE ERRUR FOR RPK FOR 25 (ASES.
EKRORR=EKRURR+AMS{ 2}

COMPUTE F TEST

FL1)=AMS 1) /7AM84 2]

FI3)}=AME(30/AMSI5)

F{4)=ANS{ 4 ) /AMSLD)

PRiliT LLTPUT FGK AMALYSIS OF VARIANCE ON REPEATEL MEASURZIMLNY

HRITE {¢&s52)
FGRMAT /75Xy 'SOURCEY ;22X 455 320X, TDOF " 425X, MS{E5/0F)°

“‘al)X!‘F')

HRITE{6529)8501),I0F{1), AMS(lJ,F(l)
WRITE(6,218)SS{2),1DF{22,A45(2),F(2)
WRITE(6,228) 8813, IDF{31,448(31,F(3)
WRITEL£+,23)5814)IDFL %) 9AHSTL4) s F(4)
WRITE(6+24)585(5),1DF15) sAMS{E) +F(5)

FORMATIIN s ¥ 1« A(TREATH" y10XsF1845,10X5 135X, F184535X4F1845)
FORMAT{1X,'2.3500J H:GR{:lOX,FI8:5710Xr13:5x,F18s5,5X.F18,5J
FURMAT(1Xs '3.B{TRIAL) *s5X3F18c 5104513, 7X,F18c5,8X,F18451)
FIORMAT(IXy Y4e2XBY 315X +F 18051 GX ¢13,3X4F1Ee5510Xs51845)
FURMAT{1X, ' 5« BXSUG We GRT 35X 1 F1 845412 X412 37X 4F18e5:7X2F1865)
WhITE (€,55C0) SSTUT,IDFIAT

FORMAT {/ '"TGVAL'415X,F15.5410X,13)

TEST SIGNIFICANY OF F FGR ANCOVA,REPEATEL MEASURLEMENT AND F3D
FUR ALPHA EQUAL CeC1,0aC5 £ND LL1C

DC 77 KK=1,6G

ICODE(KK)}=2

IF{Fl1e01s7e3E5) 1CUDLE{Lli=1
IF{Fl<GTe441GC7) 1COJEL2)=]
IF({FleGTs 2aBEc) ICULL{3)=]
IFIFI1)eGTe7e36) iCuOE(4I=]
IF(T(1)eCTeaet98) ICODELS)=]
IF{F(1}eGTwzZe848) 1CUDELOI=]
IFIF2{2)e Ve 80251 1C0DELT7)=1
IFIFZ(2)eGle 42753} 1CODELZ)=1
IF{F212)e5Te2656GIVICIDELII=]
WRITE 01111 1AME3, IMARK KKy JCUDELRR Iy KR=1,3 1, aM1{ 22,



128

*IMARK(KR,ICUDE(KK)],KK=4;6}.AMSZ!#},lMARK(KK,JCCEEiKK)],KK
#=T7,% ) F1, FL1 1), F20 2}

1111 FORFATLIX s F10e5 33X sA293XeA2 13X 2A2:2XeF1La5,3X, A243X
*,AZ,BX,&Z,EX,FIG-S;BX,AZ,BX,AZ,3X,AZ,3X,F10.5.lX,Flﬁ.E,lX;F10¢5/J

C
C LHECK NUMBER GF CASE CJQUAL 22 CASES
C
K55=K5E5+1
IF{K55.t0. 25) GO TO 331
G0 TG 777
C
L COMPUTE AVERAGE OF JMEAH SQUARE ERROR CF REDy ANCCVA AEND RPM HMOOEL
C .
3C1 AEASB=ERRCRR/ 25

At SU=ERKGRL/ 25

ATASR=AMET1/25

URITE{L 44C 1) AEMSEBsAEMSLSAEMSR
401 FORHATIIX,‘ﬁEHSB=',FIQ.S.IK,'AEHSC='.FlC-S,lX,!PENS§=',FIOoS)
T0L CUONTINUE
706 CONTINUE

STOP

END

SUBRUJTINE SGAUSSIIX sSea M, Vi
A'__OQO
DI 50 1 = 1.1&
Call RARDU{LIXs1YeY)
iX = 1Y
D L = A+Y
vV = (A6 GIxSHAR
AETURN
END

SUBROUTINE RANDULLX,1Y,YiL)
1Y = 1X#655:¢
IELIYI 8646

5 IV = IV+2147463647+1

1y

YFL #e4¢560150-7

O Fi
YiL
KETURKN
ci
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