Research Note

A COMPUTER PROGRAM FOR THE ANALYSIS OF EXPERIMENTAL DATA'

In a recently published book on applied statistics,? 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 representing 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 statistics or of their differences.

The procedure applies to the study of the influence of both qualitative
and quantitative factors from 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 factor 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 factor.

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 100 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 equations, the
program uses an algorithm, also developed by the junior author,” which
requires less memory area in the computer than most matrix inversion

' Manuscript submitted to Editorial Board January 31, 1978.
?Capo, B. G., 1977. Anilisis estadistico de datos de investigaciones, B. G. Capé, San
Juan, 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.

The 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 (observations), and other information 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 1/2).

# Harter, Leon H., 1960. Critical values for Duncan’s new multiple range test, Biometrics,
16:(4) 671-85.
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The program listing is as follows:

DasT 7 AAMEanws MAINZ

NEFNE OFILE LIBQS03aUSTJ)

SUVENBION SU1IGC01 X130 s5X4810C) «RYEANCLIOC ) v [DENT (20)»0TH100)
~IMENSION FLINFIZ0yLCOVIR)

comenr DRV Y s LClaNCr TeGIE s XvE

CAXDTUS CAPACITY weee 100 REGRESSIOn COEFFICIENTS

FLIWE = 18T. CA%RD » FRR JOB DESCRIPTION

I2Z%T = 282 DTESCRIPTIO

T =  NUVAIR OF TREATYENTS

A3 = GF AL2CKS
| MR = C& ECLICATIONS
' ST = AUMAER OF ORSERVATIONS
g I8 = MUMRER JF INDESIVDEMT FACTIORDS

[F 1 IS5 SPECIFIED THE SU¥S OF SQUARES FOR S0TH
QUALTITATIVE AND QUANTITATIVE VARIABLES ARE POOLED
LY = LOCATIC™ 2F THE DEPENDENT vARIABL
vC = 0 TO CALCULATE THZ JAUSS VULTIPLIERS
= 1 15 MYLTIZLIERES ARE ALRFADY STORED

NCTW o= CURER OF QUANTITATIVE FACTCRS

LTDV = LCCATION OF TYE QUAATITATIVE FACTORS,

L5% = 1 FGR LATIY SQUARES DESIGN o NR WILL CORRESPOND TO ROWS

ANT N3 TO COLUMNG

501 1! - TD ORIINT UHSERVATION EQUATIONS

53 roed - T PRINT TABLES OF CR0SS PRODUCTS ARD GAUSS MULTIPLIERS

Sra IoERET - TT PRINT SIGHISICANT DIFFEREMCES ONLY

R[EAD {Z.25) FLINE
25 FOUTAT (2T 4A4)

PEAZ {247) NTanPy ' Rad s ISTILY »“CMCOVILCOV P LSQ» IDERT

T FDRYAT (3124130122021 1011917X020A21
RITE (13103) \T;‘?::’;‘u;LY-‘COV;NCv(LC1V([]pl-l-VCOVJ

109 FOR7 AT 13x 5T na R NO LY wCOV MC LCl LC2  LC3 aaa!

Le/ 09130710

La=Ly

CALL DATAZ (NT oMl m e GoalY o nCOVeLCLaLCZ +LCOVIVCySe X e 5X s NOCT o RVEAN»

L5381

=Ly

12=1

CALL "2ATSWw (3+10)
T T SaT7 I
g OWRITE {345)
4 FURMAT L/35X"YWATRIX OF COARECTED SQUARES AND CROSS PRODUCTS!' /35X,
1'5A4, ﬂn”-s*droﬁC-S’C;SCC|----5N"/J
LC=L71]
GnOTh 4R
T OCONT TN U
«=LC1-LY
PRCV=5X (MY 1/AND
CALL SCL2USeXaSXLlYrClaL 29 CHNOsATrNB+NRs ISTVEIR »LSQ)
mRCT=RY =1
1n=2
G0 T (R 111.10
A RITE [(349)
O FORMATI/Z35Xe '"WYATRIX OF GAUSS YULTIPLIERS'/36X, 'CAA»CARBCBByCACCRC
1G0T, seeChNY /)
LC=x
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3
IR=10

NAME . o0 MAINZ

[w=LC /IR+}

[J=1
DO 52
IF ([=

[=1ls 1™
T¥1 54349454

[R=LC —-1R¥(l1I%=11

READ [
WRITE
FORMAT
GO TO
wRITE
FORMAT
WRITE
FORMAT

11701

1'[JY {S(INYsIelsIR)
{39531 (S{IM)eIN=141IR]I

{1Xs10F11.6)
(72110910
£3930) FLINESIDENT

/72X v20A6/35X120A2/7)

[3112) (X(1}al=1eNCO}

{354 "WATRIX OF REGRESSLIO& COEFFICIENTS! /354
v BUJY 5 REKY s COVILIP//7({P2Xs10F10401)

XiNT)1=0

YWRITE
FOR™AT
1'PRENT
Do 17
RMEAN I

(3516}
LZ/71Rp P TREATMENT " 2X9 'REP' 49X "MEAN ' 9642 ' T=COEF ' +6X»
CTION' 7 /)
[=1sNT
[1=RMEANTTI/FLOATINOT(IN

PRO=PROM+X{ [}

wRITE
FORMAT
X{aT)=
wRITE
FORMAT
WRITF
FORMAT
WRITE
FORMAT
1 TMEAN
WRITE
FORYAT
10DUCED
2NBALAN
VE=5X1
GlE=]S
KL=0
555=50
Cv=(55
WRITE

300 FORMAT

1RILITY
CALL L
END

{3515) 1sNCTII),RMEANIT) WX {1 3PRO
[2Xy1542X» 159 1X93F13e4)

XINTI=X( 1} )

(3,181 PROY

(/68X "GENERAL YEAN ='Fllag/ /)

[3:19}

(/35X VANALYS1S OF VARIANCE VA

{3+22) (SX{J)1sd=1415T])

1% ' 50URCE DF4,9X» ' 5U% OF SQUARES 1/1'),9X,

SQUARE' TXy'F 2/V 4 //7{10AFa 4258 1F1lB ety 12X yFl2atrsaRyFEa2])
(3»200)

{/1Xs+'1s REDUCTION IN SU¥ OF SQUARES A5 EACH FACTCOR 5 IRTR
171X '27 F TEST VALID FOR RALANCED DESIGNS+APPROXIMATE FOR U

CED ONES. ')
15T}
T=2

RT(VE}
5/PROMI*10040
{3+300) S555.CV

{7/71X9"STANDARD DEVIATION ='3F1544/1Xs'COEFFICIENT OF VARIA

=V yF9at)
TN (TEST2Y
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2 NAME snsse DATA2

SUBROUTINE DATAZ (NTaNB»MReNOsLY sNMCOVeLCLoLC29LCOVIMCs51X 5Ky

MOT + RMEAN LSO

CIMENSION SU1)oSXUL1)YaX 1) o VARIBI WMOTIL) yRMEANT LI SLCOV(B)

CALL DATSW (1:IKAJ

GO TO {53355 )+IKA

WRITE t3+54!

FCRMAT /35X 'OBSERVATION EQUATIONSY/35Xy "YU LadsKel) » TOI} » S{J}
» RIK) & COVILI'//}

aL=0

LN=LY+NCOV

DO 1 N=1 NT

RMEANIMI=CW0

NOTIN)=0

IF {NB) 5042493

NB=]

IFI{NR) 504595

PAUSFE 7777

CALL EXIT

NR=1

LS=C

IF ILSQ=1) 2142221

LSG=MNR

LS=1

NTI=NT=1

NAT=NE8=-]

NRI=NR=]

NVIsNT I+NBT*LSQ+0R+MCOV

NO={MVI#INVI+1]))/2.0

LvC=1

LM=1

LTanyI=]

IF{MC) 50sRs7

LYC=ND=NVI+1

L¥=NVI

KR=MT]1+LSC*NB]

NG 9 J=1lsitv]

SX{J1=0.0

00 11 J=LMCakD

WRITE {1'J) BL

DC 100 KJ=1aK0

L=LmC=1

DO 12 J=1,WI1

K(JI=CeD

READ (25131 JR»IR1ITHIVAR

FORMATILIOX 3 [294X9RF642)

IF (MB=1) 5231+l6
1F (WR=1) 55514415
1R=1 '
G0 To 23

IF (“R=IR) 5C,17:19
o0 18 Jx1sKRI

<=KR+J

X{K)==1a0

GO T 29

KekR+17

Ki€i=1.0
KRENT[+([2~1)%"3%L5
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PAGE 3 NAVF senna DATAZ

IF (M3=IR} 50425,27
75 G 724 J=1NEI
K=K+ )
76 X{K)==1,0
60 Te 31
27 K=whs+]2
Xt%)=147
21 TFIMT=IT) 52133,35
372 DO 34 1=1.NTI
24 X1 [1==140
Ge Tr 3s
35 X{1Ti=1.0
36 XINVTT=VARILY)
[F (8COV) 42540,37
37 L1=NvI=Rcov
DE 3P IDw=1WCDY
NRELCOVEIDY)
XILYI=VAR (NN
39 Ll=L1+1
L7 BUEAMTITI=RYEANIITI+XI N}
NATUITI=NGTLI ) -]
nD 39 I=14MVI
39 SX(IV=5X([1+X11)
D042 JELMeNYI
TF IX0J)) 43.62,43
L3 I5=L+1
1J=1s%
READ [1P[J) (SUI41elR=141)
FI'n (1'1st
S04l 1=1yd
a1 SUII=S{T1+Xt1)*X ()
1J=15
WRITE (14100 {S0INIsIh=14)
a2 L=L+d
CALL 2ATSw {1slway
COOTR (A5aaThavA
65 e1TE (34a6) XUNVITetX{1Ysl=14LT
ah FORMAT (1X41F947935F3.0/110X935F3,01)
47 CONT [HUE
170 CONT IAUR
L=L~C
Cri=wn
30 B1 J=LMaNVI
S5AJ=5X1d) /00
TEAT (ITL) (SOINDaIN=19d)
Flyy t1'L)
"o a0 I=1,J
L9 SII1=5(1)=5Xt1)*5x)
SPITE (1PL) (501811 u=10 )
L=L+J
51 FIsn{1'L]
Ly=uv]
LC1="D
LC2=LC
RETURN

£an
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RANE annoa aCL2
SIL7 (SeA Gy (WI DL L Cr il T NE s WA ISTHVE»RILSW)
S vAlL]pGL) 9 85R IS0y HILI0I ST
+i
su

bosuv .

FCAD (1'RCAL (MU pd=1aNvI
73 336 £=vCa\VI

LA=<=1
£=3
S5R(LAI=D
SsgE (k=10
PRNE TR
57 Js1is
atgr=:
1D=1
DO 2 Jd=1

2eGtl
(G0 d=1%}
LA

LA

READT F1VINE (ST elh=140)

13= 1544

FING (11T
N3 193 1=1sd

Fotr=a1 9
SSRLLAI=55
ATI=AiI)+
Allr=ardl+
TONTINUE

A{Jr=AtJdr+
S55XtLAY=55
roozrn J=1
IELHALNIEG
=G =F

Fold=hvl)
51=143/4%

Glg=5%

BJ 243 I=1
GUIy==5n*A

WHITE (11%

[G=

DG 300 J=1
READ (111D
FInn (141D
NG 2RO I=1
StIyr=501)+
WRITE (1'1
[2=10+y
YE=R/FLOAT
KCGE=D
1501)1=xT=1
[5t21=1501
I[St31=1512
IF [NR-1)
[513)=151(3

0rlBD933
RILAT+2eCESTLI#HIJ) #HIT)
SETI#GEd)
S{IyxGILIN

S{Jdy#Gid)
SULAY+SELI®RT13H0S)
sLA

tJ)

21312254225

1A
i1
POoLGUINY s TN=1,4K}

LA

} (Sill\lol\'=1|IJ?
t

»J

GLII*GlU) e}

D1 (SEIN e li=14l)

{h0=Nv )

1+ (NR=L1)%L5Q
J+R=]
222922

i+l

437
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PAGE 6 NAMD asesnns 50L2

23 D0 24 1K=4,7
26 1S{IKI=I1S{IK=11+1
IF (=21 2127426

26 15T=1
IS{li=vv]-1
27 COATINUE

DG 315 LS=1+[5T
MOPE=hOZE+]L
N2=15{LS)
N3I=LS5-1
IF153) 31531033

31 5CR=55RIN2)
¥1=)
G2 TS as

33 Nl=15(N3)
SCR=55KE12)=55R (N1

35 ANl=X1
AN2=N2
GINODE ) =ANZ=-AN1
NODE=NODE+1
G{NODEY=SCR
NODE=KIDE+1
GINODE ) =5CR/{ANZ=AN])
NODE=NODE+]L

315 GINCDE)=SCR/TIANZ=AN])*VE])
MCDE=NIDE+1
GIE=NnO=NVI
GiNODEy=G]1%
NODE =NODE+1
GINGDE)=R
NODE=HODE+]
GUINCDE ) =VE
[ST=NODE
RETURN
END
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DAGT 2 IAME TEST2

NESIXNE FILE LUSDE3s3+Un i)
DIVENSICY SCOL1CC) s ALLI0 ) »PIIGO o XPILS0) W ITI1GI) #X(10C)
DIVYENSION TTABSLA0 o TTABI(A4L ) s ID{1CO ) » [DERTI3)
COMMON Phy MCeNTaLLaMNTARGIE»AsVE
DATA IGENTAY V! Ftr%tly
YEZTSR 5 NC SF USA
1L=0
wTl=%TA=1
L1=1
L2=xTA=-1
K=1+L2
ISAS(L2*NTA/2)+]
A(NTAI=D
DO 4 T=lsnTA
4 S111=3 ’
[A=]
30 180 J=19TI
READ (1V1a) [(XUIN)pIh=1a0)
[A=1A+J
SG18C I=1sd
IF {T=J) S0s180,90
GOSN =StI=xt 1)
DERINIELY NS N
2SI =50 =XtJ)
DD 25 I=1eNT1
ALNTAY=AINTA)=ALT)
25 SUMTAI=SINTAI=SI1)
READ {1'ISAY IX(J01+40=1NTA)
ARITE {1VISAY 150JC) 9d0=1sNTA)
DO G6 MI=1pNTA
ITiNI) =N
A6 FINTI=PG+AINT)
70011 I=1snTA
S0 14 J=[»hTA
TE(RIII=rP1Jd1 1214918
12 PUAX=P(U)
ITEAX=]ITL )
2i4=000
(Tid1=]TtI}
Plll=9vax

~

14 CO~

121 FOR: CF SIGNIFICANCE' /14 'TREATYEAT 934y
A

10 =1
S4% wRITE (39123 IT{lJ+XPL])
122 FORVYAT {1X%X»1693%XsFlbas)

HMRITI 1391130
113 FORMAT (/7/1XAs ' COYPARTSONSY 05X 'STANMDARD ERROR' 34 A+ 1IHT /1Ky

1'BETWEEN TRIAT 92X 'OF A DIFFFERENCE! )

IFEATI=39)6C0500601

601 NTI=3%
GO0 PEAD 12913031 {TTABS{Y)»"=1»~TI}
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PAGE El NAME TEST2

READ (241301 {TTABI(M)s¥=1sMT1)
131 FORVAT 120X+12F5.3)
DO 89 I=L1.L2
L=1+1
IRXI=[+([#[=11/2.0
READ (1'IRXI) SIRXI
DO 89 J=L,x
IRXJ=J+{Jn)=J} /240
READ (1'IRXJ} SIRXJ
IRX=1+{J*J=J}/2,0
READ (1'1RX) SIRX
X1J=SQRT ((SIRX[=2,0#5IRX+5[KX ) #vE])
T=(A{I=ALJ))/X1J
1IF{T)I1G00,3209900
1090 T=-T
900 ITAB=ID{I)=1D1J}
[F(ITAB) 2043232
30 [TABR=-]TAB
32 IF{ITAS-39)8:1646
6 [TA3=39
8 [FUT=TTABS{ITABI 1854949
18 Lu=1
CALL CATSw (421X)
GO TO (87+89)51X

49 11=1
TFIT-TTABLIITAR)I194+1313
19 LuU=2
G TO 87
13 LU=3

E7 WRITE (39105) IaJeX|JsTH IDENT (L}
105 FORVATUIXs21395XsFlasbe3XsFTa295%-A2)
89 CONTIMUE

IF¢Ily 1984195+200
168 WRITE (3s199)
199 FORVAT (5X'NONE COF THE (OYPARISCKS ARE SIGHIFICAAT!' /1t
205 4RITE 1343909
909 FCRNAT('L'}

[J=154A

HRITE (1F1J) (XTJC14JO=1pNTA)

CALL LINK (MAINZ)

END
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Exammple 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 factor.

DATA:
CXAVPLE NO. 1 PRIR

9 3 2 18471 12 .
121 56 Rlz2#
122 51 k13
123 63 852131
114 63 8279
115 6C R17C
116 63 4251
137 62 8253
138 75 8366
139 71 8244
221 55 8111
23 2 £3 8249
21 3 60  A1R5
21 a 59 8173
225 58 BOS6
2 %6 66 8264
237 62 8252
218 52 8228
229 Tl 8749

3 TF F=,.05 3183 2193 3192 2193 5193 3193 5193 5163

i DF P=,01 5841 bBta Sod4 Sob4 Hov4d H4E4 Sabh4 SEBG
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7GL959%C~
CETLZ7"r =
Lgelewsn
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TLEAGA=A=
SEREGF0

fZa&wIiGen
apanITr -
6665021
ApaAmaaa
QGoOUn N
2GO0CaT=-
acrnpney
julolsl st ol |
Jscacceet
conraneg
[elofatehiel]
33025Cz

LEDLLTC
ELEFET " m
LInrgnen
Zega=ten
GerTEl " T=
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SOURCE

1/ REZULCTINN

?f F TZ5T

STANDART 5

“ ~Ja BET
3 Jell38

[N ENR NN

[SELVENEN]

nF s

VALID FOoR dALA

EVIATIOnN =

COZFSICLENT OF VARIARILITY

TREATWENT

N I L]

OF SQUARES 1/

Ted4ls
Jalibs
JaCa0a
C.0C2&
C-0006

YATRIX OF RIGRESSION COEFFICIENTS

TLID w BUJ) » RIK} » COVIL)

-Jau13y 0s2476  =0.0C0B
5.3737
T-cseF PREZICTION
Cud5l4 0.6231
-Ca0387 de3828
Cad222 046235
~2.01C8 0.6107
240LT6 0e5693
=2.Jc38 0s6207
=0.062¢ 0.5791
~2.C1C3 Ce6107
SaL525 Te6742

ANALYSIS OF VARIANCE

MEAN SCQUARE

- 0.C052
2:0C38
De0GGH
Cel024
C.00C2

IN SUY CF SQLA3TS AS LACH FACTOR 15 INTRODUCED
P2 2ESIGNSHAPPROXIMATE FOR UNBALANCEL GNES.

0.0147

= 2a

3806

TEST OF SIGNIFICANCE

PRIDICTES wFay

Des7a4?
Jeb593
Cab239
Da6731
6207
Da6107
28107
Jah379
Cad79l

=0ele24
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23474
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COMPARISONS STANDARD ERROR T

RZITWEEN TREAT. OF A DIFFERENCE
2 5 040255 3.38 *
2 9 Q.0231 334 *
4 9 040191 3.3) *
T 9 240186 509 *
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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.”
DATA:

EXAYPLE NOW 2 LATIM SGUARE
4 4 4 163 1 1

LAT=50Q 112 o1

LAT=50 211 03
LAT=-50 313 1%

LAT=50Q 4 1 4 e

LAT=50 121 02

LAT=-50 2246 a7

LAT=50 322 16

LAT=5C 4 2 3 27
LAT=-50 113 4 23
LAT=50 23 3 27
LAT=50Q 331 11

LAT=50 4 3 2 23

LAT=5Q 14 3 a3

LAT=50 2 4 7 05

LAT=50 3 4 4 14
LAT=50 4 4 1 13

& DF P=.05 2047 2535 2580 2602 2512 2614 2614 26l4

6 OF P=e01 3707 3B46 3924 3370 3999 4016 4026 4031
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7«00 2u O« 1u D8 Da 1s 2s la
114CO 1lu Cw Da 0s O« 1s 8w O
23400 Do 1. 0w Oe O
34CC 0a Qs lu=le=lu=1s 1« C»
Sawl Os 1e Qu=le=la=1s Z4 1a
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13.CC 1. L.
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Qe0033I0 =84,200000 =Tleluwdius
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JelCUdU TLl20000 GaClulls
0.1P75002 2.330Q03 JeCI0QCD
JeTHNCID J.3000350 Ta230CC2
JeD0GO0Y + CelUIIS0 =D40RZBIV

EXAMPLE N3« 2 LATIN 30UARE

—4.CJC0 —Qe.UIC 1.75450
TREATMENT REP MEAY
1 & Ta?5C0
H 4 1147602
2 4 13.2290
4 (3 13.50232
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GEVNERAL YEAW = 11,7500
ANALYSTS CF VARTANCE
SoURCE oF SU'* CF STUARES 1/ YEAN SOUARE F 27/
3 9645000 32,1666 3454
3. 41.5C00 13.8333 1452
EN 106245500 35441666 38459
N 5444959 540833

1/ RETUCTI?Y N 5JY GF SGUARES AS FACH FACTOR [S IMTRODUCED
2/ F TEST VALLID FCOR RALANCED DESIGMS»APPROXIVATE FOR UNSALANCED OMNES.

STANIARD DFVIATION = 3.0138
COFTFICIENT OF VARTARILITY = 26s7HB9A

TEST CF SIGNIFI1CANCE

TREATYELT  PRTNICTER WEAM
. 13.5332
1 130T
2 1le2508
1 Tu25200

STAMDARD ERILCR T

JF & DIfEpPoCE
1 2 2.1711 2469 *
1 & 21311 2493 *

Muariano Antoni
R. G. Capo
Statistics Section





