
Research Note 

A THE EXPERIMENTAL DATA ' 

In a recently published book on applied statistics, 2 the junior author 
described a generalized procedure for the analysis of research data. The 
procedure consists of: 1) formulating the linear regression equation which 
corresponds to the design used in collecting the data; 2) preparing, in 
tabular form, the observation equations; 3) calculating the corrected sums 
of squares and cross products, which constitute the matrix of coefficients 
of the statistics in the normal equations; 4) solving the normal equations 
by a matrix-inversion method developed by the author of the book; 5) 
calculating the values of the statistics represent ing the influences of the 
factors under study; 6) evaluating the portion of the sum of squares of 
the dependent factor explained by the independent factors; and 7) testing 
the significance of the corresponding statist ics or of their differe nces. 

T he procedure applies to the study of the influence of both qualitative 
and quantitative factors fro m data collected with either balanced or 
unbalanced designs. A qualitative factor is one whose levels constitute a 
finite group of mutually exclusive possibilities, such as the blocks or 
treatments in a complete block design. A quantitative fac tor is one with 
an infinite number of levels, such as the weight of an animal. When such 
a factor is an external source of variation, included in the analysis to 
eliminate its influence, it is referred to as a covariance fact or. 

In this connection, a computer program has been developed, which, 
starting with the observed data, prepares the corresponding observation 
and normal equations, inverts the matrix of the coefficients of the normal 
equations, and provides the corresponding tables of analysis of variance 
and tests of significance of the differences between the treatment means. 

The program can handle data collected for 3 qualitative factors, i.e. 
treatments, blocks, and replications; and up to 8 quantitative factors. As 
used herein, the program can evaluate up to independent statistics 
representative of the influences of the quantitative factors or of the levels 
of the qualitative factors . It can be easily expanded without a marked 
increase of the memory requirements for its storage. The program is 
currently used in an 8 K words IBM -1130 computer system. 

For matrix inversion of the coefficients of the normal equat ions, the 
program uses an algorithm, also developed by the junior au thor/ which 
requires less memory area in the computer than most matrix inversion 

1 Manuscript submitted to Editorial Board J anuary 31, 1978. 
' Capo, B. G., 1977. Analisis estadistico de da tos de investigaciones, B. G. Capo, San 

J uan, P .R 
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methods in use. This is due to the fact that, as matrix inversion goes on, 
the original and intermediate matrices are destroyed and their memory 
locations used for the storage of the elements of the inverse. 

The program is designed for printing the following information: regres-
sion coefficients; treatment means and predicted values; the analysis of 
variance table, showing the reduction in the sum of squares corresponding 
to each factor as it is introduced; and the t test of significance for the 
statistical comparisons of the ranked treatment means, at both the 5-
and 1-% levels of probability. It may also optionally print the following 
information: observation equations, matrix of corrected sums of squares 
and cross products, and the Gauss multipliers or elements of the inverted 
matrix. 

T he initial setup of the card deck should be in the following order: 
1. Main program, subroutines, and subprogram cards with the corre-

sponding system control cards. 
2. Problem description cards. 

There are two problem description cards in front of the data cards. 
The first card is for problem identification only, and may be left in 
blank. The second card specifies the number of levels for each of 
the qualitative factors to be included in the regression, the number 
of data cards (observat ions), and other informa tion such as that 
relative to the mathematical model used and the output options. 

3. Data cards 
There is one card per observation. The first 10 spaces, used for job 
identification, are skipped by the program. Three integer data fields 
follow for the replication, block, and treatment numbers correspond-
ing to the particular observation. After 4 more spaces, data fields 
are defined for the location of the observed values of the different 
dependent variables and covariance factors. 

4. Cards with t test theoretical values. 
A set of cards with the appropriate t values according to the degrees 
of freedom for error of the problem follows the data cards. The 
program will read first the 5% probability level values, 12 
values/card, up to NT-1 values, where NT is the number of treat-
ments; or 39, if there are more than 40 treatments. The 1% proba-
bility level values are next read in the same way. (The t values used 
were calculated multiplying the corresponding Duncan's multiple 
range values by y2).3 

'Harter, Leon H. , 1960. Critical values for Duncan's new multiple range test, Biometrics, 
16: (4) 671-85. 



RESEARCH NOTE 

The program listing is as follows: 

o oo 

.• ToG!EoXoVE 
·'AX!''U CAPAC! TY •••• l8C ~EG«:ESSIO:~ COEFFICIE,\ITS 
FLJ~= - !ST. CAQJ o FO~ JOH DESCRIPTION 
!,;;:,~- J03 ~ESC~IPT!0'' 

~T ~uv~ER OF TR~AT-,E~TS 

'~. ',t:vr;E~ OF qL':<:KS 
•:-'< ':' • .''·'~J::'< cc- ~.O:DLJCATlO.':S 

'1~ \II~~ER ~c OPSf'<VAT!O~S 

lSI •:u·-~ER OF 1"-.'"lED.O:':~E:\T FACTORS 
IF 1 IS SPEC/FIE~ THE SU~S OF SQUA'<ES FO~ 90TH 
QU.ALITAT!VE A.\J QlJA\ITITATIVE VARIABLES ARE POOLED 

LY LOCAT!C" 1" T'-'E DEPE'\0E'H VA'Ci.IM:!LE 
'-'( = J T8 CALCULATE TH:: ::;AUSS VULTIPLIERS 

\('_'•j 

s· 

• l != ~ULT!~LIERS ARE ALR~A~Y STORED 
',U''~~g ~~ JUA':TJTAT!VE FACTCRS 
LCC~TI~\ aF TH~ CU~~TITAT!VE FACTORS 
1 F~l~ LAT1'~ SGUAK:CS r:>;:SIG\ o \R '-'ILL COR~ESPONO TO f~m~S 

- r::- D'<!'H ::•i.S=i~VA T !G.\ EQU.'\. T l 0'~5 
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s ., I""' - r.; ::>r< I~H TAf'.L:::S OF c:\OSS PRODUCTS Ar\lJ GAUSS MULTIPLIERS 
.'i.' 4 1 ~::-F r - T~ C''<l\T S!G':I""ICA'-.T St l FF!::RE,'!C ES 0'\LY 

-::Ft,J (~1??l FL!\:C 
?5 F~~",'IT C?U1t..l 

r;u:-;;_:: ~ 2 •11 \T, '.P 1 "'i, '.:J, 1ST 1l Y 1 ·'C o'·;cov olCOV• LSQol JE~, T 
F0~~AT (]l?o131l:oJ71llil•l7XI20A21 
.''1.1 T"" (! ol{'JJ 'H 1' =Jo ·:~ 1\:::•oLY 1.'-:COV,r-.OC• (LCJV( I) 1 J=l1\l(OVI 

L'') F'C;I·'~T 13Xo 1-\T '"' 'JI ~·n_ LY "•COV '1C LCl LC2 LC3 •••' 
lo/('!1")/) 

C~Ll l"\TA? ( \T t \01, o'.'? o ·,c.1L Yo ·,(OV oLCl, LC2 oLCOV oV( oSoX oSX oi~CT tRr-'EA.'< o 
] L5CJ) 

' 11 I =L Y 
!::=1 
(All ')J',TS'I (3tJQ) 
~;) T" (5o7],J~; 

•QJT~ ~~!:'>) 

FCRVAT I/35Xt 1 \'ATR!X OF CJ~RECTED SQUARES A~D CROSS PRODUCTS 1/35Xt 
l'S~l..oSA''o5'~~,SA(o5~CoSCC•••••SN\'/J 
LC=lfl 
c:n rr l..>J 

7 C:'·\iT I',U<:=: 
'<'=lCl-LY 
P":;·:=SX ( ':'J!) /.\C 
C~LL SCL2~SoXoSXolYoL(lol(2o~CoNOo~To~Bo\lRoiSTtVEo~oLSQ) 

'·,C""'',V 1-1 
/':=? 
GC T'~ [Polll 1IO 
·q 1 r;:-_ r 3, n 1 

° FCR~~T!/35Xo 'VATq!X OF GAUSS VULTIPL!ERS'/35Xo 1CAAoCABoCBBoCACoCBC 
!tCCC1 •••C.'..'-.: 1 /) 

LC=<. 
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PAGE 3 

43 JR=lo 
JV=lC /J~+l 
JJ=l 
DO 5? J=lol" 
IF (I-I\~) 54o49o54 

49 !R=LC -IR*I 1'1,-11 

NA'-':Eooo o i>',AJIII2 

54 r<EAJ ll'!Jl ISII~lohclt!Rl 

5? \1'Riff 13o53l ISII~:Jt!N=lo!RJ 

53 FOR~AT 11Xol0Fllo6l 
GO T0 17olUti!) 

11 ~RITE l3o30l FLINEoiDE~T 
~J FORVAT I/2Xo20A4/35Xo20A2/l 

'.·:RITE 131121 !XIllol=lt~';COI 

12 FOR~AT 135Xo 1 \'ATRI.'.( OF HEG.'ZESS!Oi, COEFFJCIEI\TS 1 /35Xo 
1 1 Till 1 Fl(JJ o Rli<l o COVILI 1 //(?XolOflOo4ll 

X( 'H I=J 
'·iRilf (3ol61 

16 FOR''-AT ( //lX o 1 TREAT11ENT 1 2X 1 1 REP 1 o9X o 1 'I.E A~: 1 o6X o 1 T-COEF 1 o6X o 
1 1 PRE')JCTiml'l/l 

DO 17 l=lo''ll 
RVEA~III=Ri>'EAN!Il/FLOATI~OTIIIJ 

PRC=PRJ"'+X (I I 
'•IRITE 13o 151 I oNCT( I l oR!",EAo~l I) oX( I l oPRO 

15 ~ORVAT 12Xol5o3Xol5o1Xo3Fl3o41 
17 X(';fJ=XI\!Tl-X! II 

~RITE (3o1Al P~O~ 

18 FQRW~T II4Xo'GENERAL VEA~ = 1Fllo411l 
'·''~ITF C1ol9l 

19 FOR~AT (135XoiA~ALYSIS OF VAq!ANCE 1 111 
O·.'RITE 13o20l ISXIJJoJ=l•ISTl 

20 FORYAT 11Xo 1 5QURCE DF 1 o9Xo 1 SU~ OF SQUARES 11 1 o9Xo 
1• \lEA~~ SQUARE 1 ?X, 1 F 21 r, I 11 lOX o~"4. J, 5X oF15 .4 ,12x ,Fl2 .4 o'+X, Fe. 21 l 

1'/RITE (3o200l 
n!O FOR"4AT 111Xo 111 REDUCTIO.\! Pl Slll' OF SQUARES AS EACH FACTOI~ !S INTR 

10DUCED'11Xt 1 21 F TEST VALID FOR fiALA~CED DESIG.'I:SoAPPROXI'•lATE FOR U 
z>.:BALA'-lCED o~~Es. • 1 

VE=SXIISTl 
GIE=JST-2 
KL=O 
SSS=SORTfVEl 
CV=ISSSIPRQM)*100o0 
~RITE (3o3001 SSStCV 

300 FQR~AT fii1Xt 1STANDARD DEVIATIO~ = 1 oF15.411Xo 1 COEFFICIE~T OF VARIA 
lAILITY = 1 tF9o41 

CALL LINK ITEST2l 
Ef'.:D 



PAGE 

RESEARCH NOTE 

' ~A \olE • o • o o DATA2 

SUBROUTINE DATA2 I~ToNBo~R.~OoLYo~COVoLC1oLC2oLCOVo~CoStXoSXo 

1 r>..!OT t ~~EAI~, LSQ l 
Dl:v!E'I!SJO~ 5111 oSXI 1 I oX! 11 oVARI81 oNOT!11 oR~EA·\1111 oLCOV/81 
CALL DATSW lloiKAI 
GO TO 153o55Joi'(A 

53 ~\'RITF. !3o54J 
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54 FO~~AT 1!35Xt'OBSERVATION EQUATIO\JS 1 /35Xo'YIIoJoKoL), Till, ~(JJ 
1 o RIKI , COVILl'//) 

55 flL=O 
L~=L Y+'KOV 
1)0 1 \J=loNT 
RVJE.A\'I~:J=OoO 

~OT!\ll=O 
IF INBJ 50o2o3 

2 N9::1 
3 IFI\IRI 50o5o6 

50 PAUSF. 7777 
CALL EX!r 
r-<R= 1 

6 LS=C 
IF ILSQ-11 2lo??o2l 

21 LSQ=~~R 

LS:1 
22 'HI=~JT-1 

\'Bl="/9-1 
'\!R I ='-1R-1 
\IV I =NT 1+'-Hl I*LSQ+;>R+:':COV 
~D=I'<VI*I'N.VI+ll 1/?o'J 
L "1(=1 

L T-"NIJI-1 
!F('t(J 5Collt7 

7 L'<~C=~D-~VI+l 

LV.:r•.;vr 
A KR:~lT l +LSC*I\B I 

DO 9 J=lor\:Vl 
9 SXCJJ=OoO 

DO 11 J=L'-'C,';~ 

11 '~'RITE 11 1 JJ BL 
DC ICQ '<J=lo'-;0 
L=L~:c-1 

1)0 12 J"lt'NI 
1?. X/Jl=Co:"J 

r.tfAL) l?t13) !Ro!Ro!-,Vfl'~ 

13 FORV.ATilDXo3l?o4XoPF6o2l 
IF f\1fl-1l 5:h3ltl6 

16 !F I~'R-1) 5Colt..tl5 
14 IR=1 

;,:-~ r0 n 
15 !F ('"R-IRI 5Col7o!9 
J? JCJ 1"' J::I ,r;~d 

'<"K~+J 

18 Xl'<l=-1.:"! 
GD T:";· 21 

lG K=Kq+lc~ 

X I'< J =lor. 
?3 Kf\=\ITI+II~-ll*':.'-11•LS 
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IF ~~~-!AJ ~n,?5o27 

?5 10 ?h J=lo\BI 
~=l("l+J 

?"> Xti(J=-1.:) 
G:-J TO 11 

?7 [(=I(A+I"' 
X(I(J=lo0 

31 !FI'~T-JTI 5:::o33o35 
'l'l QO 14- i=lo~TI 

14 Xlll=-lo0 
Gf'. Tr 3fi 

~5 Xt!TJ=lo0 
'lh X(~VIl=VARILYJ 

IF !~CCVI 43o40o37 
17 Ll='!VI-·~cov 

DO 31' J~··•=lo'\COV 

'":=L(OV I I i)V I 
'>:!LlJ=VflfJ.I~!\J 

,'!A "1F o • • • • 

t.~ R~EA~IIll=~·-·EA~I!TJ+XI,VIl 

'lOTI !7l="!OTI !'-)+1 
'YJ 39 l=lt'IVI 

39 SX!ll=SX!Il+XIIJ 
~n t._J J=L'·'o-~!V! 

IF (X(JJJ 43o4?o43 
l.1 IS=L+l 

[J" 1 s 
'<'FA~ 1l 1 [.J) !Sli~ltl~-=loJJ 

~ r • r, 1 I' 1 s 1 
~C' '~1 i=ltJ 

4} .S!II=SI!l+XIII*XIJI 
:J=IS 
':.'~!Tc 11 1 1Jl IS(J'\)t]~,=l•Jl 

!.._? L=L+J 
C~Ll ::>ATs·._• (},J'(AI 
~~ T~ (~5o47loi~A 

4') -•op;:: (3,&6) XL'~Vl: .!X( I! o!=ltLTl 
46 LURVAT 11XoF9o7o35F3,0/!lOX!35F3oOII 
1..1 c~·-,rr·-:uf 

1'"'0 (C~T !-'\UF 
L=L"JC 

Jt; 51 J=L"o':VI 
_<:;XJ= SX l J I /C'I 
';:f:AI':- /l 1 LI /5/!"!lol".=l,JI 
F I 'I') l 1' L) 
"8 4'? I=~,J 

t.') S/ l I=S/ I 1-SX/ 1 I*SXJ 
'·'Pir': /1 1 LI /S(!:<J,J';=ltJI 
L=L+J 

51 I: }",':1 { 1 I LJ 
L Y='JV I 
LCl='•') 
LC?.=L ··c 
qFiUf<'. 
!""':'l 

DATA2 
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SCL2 

-"\''':~~~"!"!'.::' SJL? ISo;\,c;,;·,fl,',),;_·:c,-:c,·;;:.,;To'\Co,:-<.,ISToVEoKoLSI../1 
f)J :::':SIC\ SliloAI~J,:-,!lloSS;~(lCCioHilJOio!SI7) 

\Cr\= ;,;-.If:-'-~ 
IF (':(; 3,~.,4 

., C:<', "l I 1' l I SlJ'·' 
_<;;; '= lo/SL'' 
·· ,:. 1 "!" ,. 1 1 • 1 1 su·-· 
S! j_ I "5U'·· 
"'' T:- 6 

4 '·'C='•V l 
A >C,\J 11'\(r\1 !'"'I.JioJ=lo\VII 

;;:: 3;)0 .<='~Co\Vl 

LA,-<-1 
f=0 
.'SSKIL;\):J 
"=(.*(r<-1112.0+1 
~C:A:; !1 1 '-"1 IGUioJ=loKI 
;1·2· 5·") J=lo!....A 

5~- ,:0_( Jl =: 
I D= l 
Dtl ?;1:: ..1= loLA 
~;:-;-,") 11'1:~1 lSI I :lol'•=lo.JI 
I,)= I [;+J 
F 1 -..;:~ I 1 1 I") l 
"'·J l:JJ l=lt.J 
;F I !-Jl 9JtlP.Ot9J 

o:; ':iS:itL~I=S."i'<l Lfii+ZoC:*SI I I*HIJI*HI!l 
!II J:=•\111+51 !I*G!JI 
-~ 1...: l ":1 IJ I +SI 1 l*GI I l 

1"~ "::"'',T[\U~ 

:RJ AIJ:=AIJI+SIJI*GIJ) 
?:~ SS~ILAI=SS~ILAI+SIJI*HI.JI*HIJI 

rr 27(: J=loLA 
2?1 ~"~+A:JI*GIJI 

!;;- 1.{-\VII 2l'3o225t225 
?1'3 S"l=l.Jn 

Gl<l=S\ 
DJ 240 !=loLA 

71,0 0111=-Srlo*AIIl 
' ··,f<!Ti: 11 1 '/J IGII.';loi\:=ltKl 

ID=l 
DC 3G:J J=loLA 
RFA9 !l'if)l !Slhlol'~=1t,Jl 
F I~') ( 1 1 1 f) l 
~() 2'l.:J l=ltJ 

?PJ S!ii=SII)+GIII*G(Jlll-i~ 

\~i{JTE 11'11)1 ISII'-11tl,=1,Jl 
)~Cl I J: I )TJ 
2?5 VE=~/FL0ATI~O-~VII 

]5(2 l" !Sill+ (.\~fl-1 I*LSC 
IS!3J=ISI21+·\l<-l 
IF 1\:.l-11 no??t23 

??. 15131=15131+1 

437 
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6 

73 90 24 h':=4,7 
7.4 IS!JI(\=fSIIr<-11+1 

IF ~~·C-21 77o27t26 
76 JST=l 

lSI 11 :~IJ I -1 
71 C)"\.T)::u.::: 

90 315 LS=ldST 
'<01l':=".0:)E+l 
1'<2=1SILSJ 
'O=LS-1 
!Fi\31 31!3lo33 

31 sc<.=ss.~ 1 r-.:21 
,. 1 =0 
SJ H' 35 

13 'n=JSL'-:31 
SCR=SS~!I~2)-SS~I~ll 

35 A\1=·':1 
A~,z:=\2 

Gl .\Or)!: l =M•2-A:;I 
-'lOLlE=:~ODE+l 

G(\O'lEl=SCR 
'~ODE=r\.JD!:+l 

GI~ODEJ=SCRI(A~2-A~ll 

~OlE='~OVE+l 

315 GI\CDEJ=SC~/IIA~2-A\ll*VE1 
~~ODE=:~ODE+l 

Glf=NO-r-.VJ 
G ( .\lODf l =S 1 F. 
~ODE=.\!ODE+l 

G I i•O:>E 1 =R 
.'<OD<::=I-:ClDE+ 1 
Glr-.CDEJ:VE 
IST=,'WDE 
RETURN 
E.\D 

~A-\1!: • o. o. SOL2 
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TEST2 

rJ~""l',E F"ll:': 1!5~5:Jo3oUo!JJ 

~ j '·' E \5 l G': S ( 1 CC I 1 I\ ~ 1 0 0 l o P ~ 1 (; 0 l 1 XP ~ l 0 0 l 1 l T ~ 1 C 0 l oX ( li.l 0 l 
Jl'"E'\Sl:J;· .. TTAfl5 ~40JoTTftBl ~40 I o !Ol 1COJ 1 !Dtf\Tl 3 J 

DATA IG::\,Tf' t 1 ' •'•.'**'! 
C Vf:CTJ.~ S ':8 5F USA 

I I =:1 
'·:TJ:';TA-1 
~ 1 = 1 
L2=~.TA-1 

K=1+L2 
!SA:(L2*~TA/2l+l 

~0 4 l=l1•\T,\ 
4 5 (II =:J 

IA=l 
~0 1~0 J=lnT! 
l;l:::A:; 1] 1 /AI fXII\IoJ!,=l1Jl 
IA=IA+J 
~0 ICC l=l1J 
;F 11-JI 90,18(),9:1 

9:: Slli=SIII-X!II 
l::C SI.Jl=SI.JI-XI I I 
l~C SI.Jl=SIJl-XIJI 

~Q 25 l=lo.'<Tl 
1'11\TAI:AI\TAI-AIIl 

?5 SI':TAI=SI~TAl-SIIl 
'<EAJ 11 1 !SAl IXIJOioJJ=lo\!TAI 
·:.~IT~ 11 1 ISAJ I.SIJCloJJ=lti\TAJ 
LJ;J 66 ':I=lt'<TA 
! T I\ I I=\ I 

(,6 P(\Jl=PS+AI\11 
"l:J 11 l=lt'~TA 

JO 14 J=l ,:·;TA 
I F I t> I I I-t> I J I I 12 114 1 14 

l2 e>""AX=PIJI 
:T'-'J\X=!TIJJ 
;:>: .i l ="' ( /I 
IT I J l =IT I l I 
;:>I l J ::>-'AX 
ITIII=lFAX 

14 CJ'.T!';c,·;o 
ll )(;J(!J:D:IJ 

·''~!Ti" 13tl::Jl) 
l:!l ~;~.'F;<T l//2':lXo 1 TEST C·f SIG'<!FICA:O,CE 1 //1Xo'TREAT.''Ei\T 1 13Xt 

1 1 PR~~ICT~J '.'EA', 1/l 
JC 5" l=lo\TA 
'<I= iT I i I 
I D I'< I I= I 

50. ·:•o<ITF !3tl2JJ IT(lltXP([J 
l2:J F~:"I·'AT (1Xol6o3XoFl4o4l 

·-·~IE 13tll3J 
113 F·:;Kv,q l//lXo 1 CO'-~P.'\.<.!SJ',S'o5Xo'STAr'oDARD ERF·W•~'o4XolHT/lXI 

l'tii::TI\EE.\ T::/EAT. '12Xo 'CF A DIFFFHEI\CE 1 /J 
Jf(:lTI-39l6COo60Jo6G1 

f,Jl \11=39 
6.'~0 i'>::A:: (2tl3JJ 1TTA?,5{'."Jo '=lo\Til 

439 
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PAGE ' TEST2 

READ 12ol30l ITTAB1( 1··:Jo~'=lo.':TIJ 

13~ FOR~AT 12JXol2F5o3l 
DO fl9 J=Llol2 
L=I+l 
IRXI=I+I I•J-1 l/2o0 
READ (1 1 1~Xll Sli<.XI 
DO 89 J:::L,I( 
!RXJ=J+IJ•J-JJ/2o0 
~EAD 11 1 1RXJI SIRXJ 
I~X=l+IJ*J-Jl/2o0 

READ ll 1 1RXJ SIRX 
XIJ=SQRT ((SIRX/-2,0*SlRX+SI~XJl*VEJ 

l"' I A I I 1-A I J J J I X l J 
JF(T)l000,9JOt900 

1::100 T=-T 
900 ITAB=IDIIJ-ID!Jl 

IFI ITABl30o32o32 
30 JTAB-=-lTAB 
32 IFIITA9-3918o6o6 

6 I TA9=39 
8 !F!T-TTI\851 ITABl I lflo49t49 

18 LU=l 
CALL OATS~ 14o!XJ 
GO TO IA7o69loiX 

49 I I: 1 
JFIT-TTABll ITARJ J l9ol3ol3 

19 LU=2 
G0 TO 8 7 

13 LU=3 
B7 W~ITE Dtl05l loJoXIJ!To IDEr..T fLU) 

105 FOR~ATflXo213o5XoFl4o4o5XoF7o2o5X•AZI 
fl9 CO'\TJ;·.UE 

IFill I l99ol93o200 
198 WRITE 13ol99l 
199 fQ~\'AT 15Xo 1 ~Q~,E CF THE (()".(PA~JSCI\S·.:..RC SJG:-.JFICA.,T'/1 
2CQ ARITf (JoQJ91 
909 FCf<YAT ( 1 l' I 

l.J=ISA 
~RITf (liJJI (X!.JClo.JO=l,NTAl 
CALL LIN( (~AI~21 

E'D 
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Example number 1: 

The data and output listing given below correspond to the analysis of 
a partially-balanced incomplete-block design with 9 treatments (3 X 3 
double lattice), with two replicates, 3 blocks per replicate, and a 
covariance f3.ctor. 
DATA: 

<;:XAVPL~ \:Oo 1 P"llfJ 
9 ' ' 184. 1 " ? I 56 ll12f' 

2 2 51 1".13 f' 
2 3 63 8231 
1 4 " 8279 
I , 6C fl-17C 
1 6 63 ??51 
3 7 62 f'753 
3 8 75 R386 
3 9 71 8244 
2 1 , 9111 
3 2 63 8-249 

2 I 3 60 91P.5 
2 1 4 " 8173 
2 ' , '" 8066 
2 6 66 ll264 
2 3 7 62 8252 
2 1 ' 62 B??fl 
2 2 9 7I i\749 

3 OF P=ol15 3183 3193 3193 3193 ;~}9j :,19::> ;Jl93 j}<;3 
3 OF P= o 01 51!41 5ilt:4 5tH34 5i:lb4 50~4 5!:164 5oo4 5tl!:l4 
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CO\IPARISONS STANDARD ERROR T 
A::T~.,rEE'>l TREAT. OF A D!FFERE(l.CE 

2 5 Oo0255 3o38 • 2 9 Oo0231 3o94 • 4 9 Oo0191 3o3l • 7 9 ~.OUI6 5o09 • 
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Example number 2: 
The data and output listing below correspond to the analysis of a latin 
square design with 4 treatments, 4 columns and 4 rows. 2 

DATA: 

EXA'~PLE NOo 2 LATIN SQUARE 
4 4 4 163 l l 

LIIT-SQ 1 01 
LAT-SQ 2 03 
LAT-SQ 3 15 
LAT-50 4 4 30 
LAT-SQ 1 2 1 02 
LAT-50 2 2 4 07 
LAT-SQ 3 ' 2 16 
LAT-SG 4 2 3 27 
LAT-5'1 1 3 4 Q3 

LAT-SO 2 3 3 07 
LAT-SQ 3 3 1 11 
LAT-S~ 4 3 2 23 
LAT-SQ 1 4 3 " LAT-SQ 2 4 2 05 
LAT-SQ 3 4 4 14 
LAT-50 4 4 1 13 

6 ~F P=oC5 244-, 2535 2560 2602 2512 2614 ?61i, 7.614 
6 1F p::.:Jl 37C 7 ?R46 3924 3970 3999 4015 4026 4031 
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