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ERRATA SHEET for NAMRL Special Report 80-3
STATISTICAL PACKAGE USER'S GUIDE

Julie A. Hopson and George '. Cotsonis

The following corrections should be made to subject report.

Page No. Line No. Corrertion

iii I1.8.4, ANOVA, One Repeated Measure vice ANOVA, Repeated
Measures

iii It.c.2. One-way ANOVA vice Two-way ANOVA

iv 11.D.6, Rotation vice Location

34 22 Add as last sentence to Test Data: The same data

used in SRM30 (See SRM30) was used for testing program.

4 12 X.. =u vice X,. =i
ij ij
61 i Une Repeated Measure vice Repeated Measures
77 12 Bj + Ck vice Bj - Ck
110 24 Add the following columns to the bottom of page:
RAW DATA
3.000 4,000 7.000 7.000
6.000 5.000 8.000 8,000
3.000 4 .000 7.000 9.000
3.000 3.00C 6.000 8.000
1.000 2.000 5.000 10.000
2.000 3.000 6.0C0 10.000
2.000 4,000 5.000 9.000
2.000 3.000 6.000 11.000
144 13/15 (xiJ.m - xU..) Su+A BJ. +AB , + T ) +B im(i) Eijm
vice (xi. - X )=u+Ai-B.+ABij+Zm(i)+
BZlm(i) * EiJm
164 1 One-way ANOVA vice Two-way ANQVA
174 12 = Ui vice = H(r)

247 1 (Varimax Rotation) vice (Varimax Location)
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SUMMARY

RN S - W

4’) The Statistical Package User's Guide represents an aggregafion of a

womare g

variety of statistical analysis. The types of statistical programs avail-

TE L

able are: Analysis of Variance, Analysis of Covariance, Multivariate
Analysis of Variance, Regression Analysis, Factor Analysis, Descriptive

L Statistics, and Nonparametric Statistics. The User's Guide provides the
following documentation for each program: General Description, Mathematical
“odel, Operational Procedures, Test Data Statistical Analysis, and Soft-

ware Coding.
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INTRODUCTION

The Statistical Package User's Guide represents an attempt to aggregate
1 a variety of statistical programs in the Aerospace Psychology Department at
the Naval Aerospace Medical Research Laboratory (NAMRL) into one standard
package. Some of the statistical programs included in the statistical pack-
age were developed at the Naval Aerospace Medical Research Laboratory for the
UNIVAC 418 and NOVA 800; others were programs obtaine. from differcnt univer-
sities with multifarious computer capability and programming languages.
Selection of programs in the statistical package was based upon investigator
needs and computer core requirements. The intention was to provide a diver-
sity of basic statistical programs for experimental i1avestigators which ;
matched research raquirements and which could be readily utilized in the

majority of the Naval Aerospace Medical Research Laboratory computer

facilities. ;
For standardization, all statistical programs were coded in Fortran (V ‘

language and sized to fit a mini-computer with 32k memory. The programs

were originally converted to a Hewlett Packard (HP) 2100 mi. '-computer but 7

were structured so that only mifor changes in the input/output (1/0) require-

ments (i.e., device codes and disk file formats) would be necessary for the

statistical package to be compatible with another system. Programs were !

also structured so that they could be used by investigators with imited i

computer skills. It was irtended that the organizational/structural phi-

losophy of the statistical package serve as a guideline for new programs. |f
the same general philosophy is adherzd to when developing other statistical

analyses, new programs could be rzadily shared by multiple users, thereby

expanding the statistical package with minimal prcgramming efforts and costs.

1
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O~ce the programs we;e converted to the HP mini-computer, sach was checked

carefully for accuracy. Documented data were obtained from specific sources

o g——p

to check the calculation of the statistical analyses. An estimate of the

digit accuracy was obtained by comparing the results of the HP calculation
with those obtained from other computing sources. Most comparisons were
made using the Statistical Analyses System and the Statistical Package for
Social Sciences, two data analysis packages residing on the IBM 360 system
at University of West Florida. Most of the programs were accurate to ten

digit places; exceptions to this are noted in the user's guide. When com-

" T

parison analyses were done with systems that had less computing power than
the HP-2100, double precision was used in the calculations to Iinsure minimal
rounding-of ¥ errors. All data analyses performed on the HP-2100 have been

included in the guide so that calculations can be double checked if a mal-

l
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function is suspected or to verifv whether the operator is entering the data
properly.
Standard operating procedures for a specific system is the only computer

skill needed to use the statistical package. It will be necessary to generate

a separate data file prior to calling up a specific analysis. The data files
can either be created using DA30 or constructed during an experimental un.

The format of the data is dependent upon th: desired statistical analysis

and is specified in the guide. When a data file is not organized appropri-
ately, edit or sorting commands of the system being used is typically 2
adequate to rearrange files in lne necessary format. For other systems, it
may be desirable to write a generalized utility program to change data file

organization.
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The notation used for the formulas in the statistical package should be
familiar to the general user. Although alphanumeric letters are used in
the models rather than standard greek letters, with the exception of Tau (m),
the reader should have no difficulty in interpreting the equations. For a
few cases, computer notation was used (i.e., transformation equations). For
these, the following notiation is utilized:

* = multiplication sign

x*® = x2
x**'S = /x

The Analysis of Variance and Covariance programs were given two names;
i.e., AV10 and CR-k. Since these analyses were deveioped frcm des’gns

specified by Roger E. Kirk, Experimental Design Procedures for the Behavioral

Sciences, the unique nomenclature he used for specific designs was maintained

in the guide for reference. When calling up any of these statistical programs,
only the AV or AC notation will be accepted. For the split-plot analyses the
AV notation is accompanied by alphanumeric letters to indicate which factors
are the within variables. AV31C means that A and B are the between group

factors and C the within factor.




UTILITY PROGRAMS




DA30 (Data File Crea’ion)

Purpose:

This program creates data files for the stat-pack on the HP2100.
The data are entered by hand at the computer console and permanently
: stored on the disc.

User Considerations and Procedures:

1. Check "User Considerations and Procedures' of the various statistical F
programs to see how the data should be formatted - some require data !
in matrix form, others in sequential form.

2, DA30 will ask for the following

a. format for data output. This is the format per line of data
required for the statistical program. Respond by giving any
legal HP-FORTRAN |V format statement, encleosing the format in
parentheses. For example:

1) (15) |
2) (15, F7.3, F9.7, 16)
3) (30, (1X, F10.4))

©
1
i
=
|
u

NOTE: The word format should not be given.

b. logical record length. This is the number of characters per
line of data created. Spaces should be includeu For the
example above, the record lengths are:

1) 5
2) 5+7+9+6=27
3) 30 % (1 +10) =30 * 11 = 330

The maximum length is 512 characters per line.
c number of observations across. This is the rumber of variables

per line. (Some statistical programs require one per line,
others require many.) For the three examples above, this is:

1)
2)
3)

W = —




‘ d. number of levels down. This is the number of records to be
P created in the file. The maximum number of records thiat can
i

b

be contained in a file is 32767.

e. data file name. Enter name of the file to be created (maximunm
;o of six characters)

MOTE: Imbedded blanks are fllegal. Do not use a name that is
v already stored on the disc.

3. Proc:zaures for entering data via keyboard:

a. 'to enter only one variable per record, enter value, then hit
'return’

b. 'to enter 10 or fewer variables per record, enter the values
by row, separating each with a comma. Terminate the row with
a 'return'

¢c. 'to enter more than 10 variables per .ecord, enter data across
in groups of 10 variables. Separate each variable with a comma,
and terminate each 10 with a 'return'. For example, for 17
variables per line, enter first 10 values separating each by
a comma, hit 'return', enter next 7 values separating each by
a comma, hit 'return', then go to next recerd

BT T e e T T e K G T -

i
i

Comments:

Keep a separate memo of the name, format, and record length for
use in stat-pack programs. This is nct saved on the disc file.

To purge a data file from the disc, enter: PU, 'data file name';
PK, 2.

To store a data file on tape run the STORT program. The purge option
can be used to delete the data file from the disc.
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RU,DA3(
DATA3P
CREATE A DATA FILE FOR INPUT TO STAT PKG.
INPUT TO DATA FILE IS A 2-DIMENSIONAL ARRAY
MAX IMUM OF 38 VALUES ACROSS, 32767  VALUES DOWN
NO RECORD IS KEPT OF FILE ORGANIZATION
ENTER OUTPUT FILE NAME - UP TO 6 CHARACTERS
YEWT
ENTEP. LENGTH OF RECORD : FOR EXAMPLE
IF YDUR FORMAT 1S (15(5X,F18.4)) YOUR LENGTH WOULD BE
15 %« (5 + 14 ) = 225
189
ENTER DESIiRED QUTPUT FORMAT
(38(1X,F5.1))
ENTER # OF OBSERVATIONS ACROSS
30
ENTER # OF LEVELS DOWN
3

ENTER DATA VALUES BY ROWS IN GROUPS OF 19

VARIABLES, SEPARATE EACH DATA VALUE BY A COMMA
TERMINATE EACH 1@ W!TH CARRIAGE RETURN, [E :

IF YOU HAD 17 VARIABLES ENTER IN FIRST 18 , HIT 'RETURN'
THEN ENTER FIMAL 7 AND HiT 'RETURN'

ROW 1
]!2’39hr57697)839;]¢
11,12,13,14,15,16,17,18,19,2¢
21,22,23,24,25,26,27,28,29,30

ROW 2
'8,20,30,48,50,6P,70,80,98,100
119,120,129,156,17€,333, 444 555,666,777
888,999,111,222,345,456,507,678,789,898
ROW 3
15,25,35,45,55,65,75,85,95, 185
9,39,49,52,99,199,76, 55,33, 22
11,22,33,44,55,66,77,88,99,0

YOUR DATA FILE YEWT IS NOW CREATED,

T




"DAJC T=00003 IS ON CR0O0002 USING 00014 BLKS R=0000

W Y

X 0001 FTN4
0002 PROCRAN DAZO

; 0003 OINENSION ACROSSC100), NANACS ), IDC272)
; 0004 DINENSION IBUFC257),1SIZE(2), IFNTC20)
! 00083 WRITEC1,17)
; 0006 17  FORNATC® DATAZ® *,/.° CREATS A DATA FILE FOR {NPUT TO °,
“ 0007 1*STAT PKG. *,7," IKPUT TO DATA FILE 18 A 2-DINENSIONAL®
f 0008 2.° ARRAY®./,*MAXINUM OF 30 VALUES ACRUSS, UNLINITED *
- 0009 3. °YALUES DOUN®,/,°HO RECORD 18 KEGP OF FILE ORGANIZATION®,
' 0010 4/, “ENTER OUTPUT FILE NANE - UP TO 6 CHARACTERS®)

| oot 1 READCL,18) HANA

Ly 6012 18 FORMAT(3AR2)

P 0013 234 FORMAT(2042)

' 0014 URITE(1,703)

0013 703 FORNAT(® ENTER LFNGTH OF RECORD : FOR EXAMPLE *)

00te 736 URITE(1,703)

0017 703 FORNAT(" IF YOUR FORNAT IS C(1S(SX.F10.4)) YOUR LENGTH VOULD BE*.

o018 §/," 13 & (§ + 10 ) = 223")
0019 READ(L1.,s) LENCTH

- 0020 LENSLENCTH/2

% 0021 IFCCLEN®2) NE.LENGTH) LEN=LEN+1
0022 LENGTH=LEN
0023 IFCLEN.LE. 296> GO TO 236
0024 URITECL,706)
0028 706 FORNATC " LENGTH IS TOO LARGE., HAX IS S12%)
0026 G0 TO 736
0027 236 [0C88=2236
0028 ISIZEC(2)SLENGTH

0029 120 URITEC1.3338)
0030 3530 FORMAT(® ENTER DESIRED OUTPUT FORNAT®)

0031 READCL1,234) IFNT

0032 URITEC(L1,30)

0633 30 FORMATC "ENTER @& OF CBSERVATIONS ACROSS*)
0034 READCL.,®) NLEV

0033 URITECL,31)

0036 31 FORNATC® ENTEP & OF LEVELS DOUN')

0037 READ(1.,») NGRPS

0030 SIZE=LENGTH

0039 XKGRPS=sNGRPS

0040 SIZE=sXGRPSsSI2E/128. + §.

0041 ISIZEC1)=SIZE

0042 733 CALL CREATCID, JIERR, NANA,ISI12E.2,0,.-2,10CBS)
0043 IFCTERR.GT.0) GO TO 100

0044 WRITECL1,13) IERR

0043 13 FORMATC® ERROR ¢ * I5.° AT CREATING FILE %)
0046 sTOP 13

0047 100 CALL CLOSECID)

0048 CALL OPENCID, IER,NANKR)

0049 IFCIER.GE.O0) GO TO 124

0030 32 URITEC1,43%) LER
0031 439 FORMATC® FAILED TO OPEN , IER = *,I9)
0032 STOP 4%7
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0033
0034
0033
0036
0037
0038

0059
0060
0061
0062
0063
0064
0043
0066
0067
0060
0069
0070
0071
o072
0073
0074
0073
0076
00277
0078
0079
0000
o081
00082
0083
0084
0003
0086
0007
0088
0009
0090
0091
0092
0093
0094
0093
0096
0097
0098

12¢  IFCNLEV.GT.10) GO TO 666
WRITEC1,32)
32 FORMATC® ENTER DATA VALUES BY ROV, SEPARATED WITH °,
1°CONNAS® ./, " TERWINATE ROV ¥ITH CARRIAGE RETURN®)
D0 41 J2=1,NGRPS
DO 66 I=1,NLEV
66  ACROSSCIde0.0
URITE(1,42) J2
42 FORNATC® ROV °,1%)
READC1,®)CACROSSCJII), J3=1, NLEV)
CALL CODE
VRITEC IBUF, IFMT)CACROSSCJ3), J3=1, NLEV)
CALL WRITF(ID, IER, IBUF)
IFCIER.GE.0) GO TO 41
WRITEC1,44) IER
44  FORNATC'ERROR @ °,IS,° AT FILE WRITING®)
CALL CLISECID)
STOL 44 |
41 CONTINUE ;
GO 70 333
666  WRITE:1,277)
777  FORNATCTENTER DATA VALUES BY ROWS IN GROUPS OF 10°,/
$,° VARIALBES, SEPERATE EACH DATA VALUE BY A COMNA®,/,
%*TERNINATE EACH 16 WITH CARRIAGE RETURN, IE 1 *,/,
L*1F YOU HAD 17 VARIALBES ENTER IN FIRST 10 , HIT ‘RETURN’",
I/°THEM ENTER FINAL ? AND HIT 'RETURN’"/ )
IH=( 9+ NLEV) /10
0O 31 J2=1, NGRPS
00 67 I=1,NLEV
§7  ACROSS(I)=0.
VRITEC1,42) 42 |
00 69 I=1,IN |
Ksgos I ,
LaCI-1)e10 + 1
60 READCL,®) (ACROSSCJI).JI3=L ,.K)
CALL CODE
VRITECIBUF, IFNT) CACROSS(J3),J3=1, NLEV)
CALL WRITFCID, IER, IBYF)
IFCIER.LT.0) GO TO S2
ST CONTINUE
SSS  WRITEC1,166) NANA
166  FORMWATC(® YOUR DATA FILE *,3A2,° 18 NOV CREATED.®,/,
1° THIS PROGRAN IS FINISHED *)
CALL CLOSECID)
END
END$




STORT (Data Fite Storage/Retrieval)

Purpose:

This program perforins either of two operations:

Storage of data files onto tape (for backup purposes and/or
permanent storage)
Retrieval of data files stored on tape

User Considerations and Procedures:

1.

Data files transferred to tape will keep their same format and
record length as on the disc. When tape files are retrieved, the
data file can be renamed and stored on the disc.

Option for storage or retrieval. ‘Enter | for storage of data file
onto tape, and 2 for retrieval of data file from tape to the disc.

When option for storage onto tape is used, the program will ask If
the data file is to be pu~ged (deleted from the disc). Enter 1 for
deletion, and 2 for keeping data file on disc.

Parameters required:
a. name of data file

1) for storing data, this is the name of the disc data file
to be transferred

2) for retrieving a data file, this is the name of the disc
file which the data will be transferred to

b. tape file number

1) for storing data, program asks for the next avaiiable tape
file number where the data can be stored. Files are stored
on tape sequentially

2) to retrieve data, program asks for the number of the tape
file to be raturned to a disc file




3 RU, STORT
1SV, 4
k THIS PROGRAM STPRES AND RETRIEVES DATA FILES CREATED

BY DA3# AND TRAFM PROGRAMS ONTO TAPE FILES TO BE USED LATER.
DATA TAPE AND ENTER 1 WHEN THAROUGH
I
P ENTER NAME OF DATA FILE
g #FATAA
D ENTER 1 FOR STORAGE ONTOQ TAPE, OR 2 FOR RETREIVAL
; 1
i ENTER NEXT AVAILABLE FILE # ON TAPE
2
P STORT FINISHED WHEN TAPE STOPS
P ENTER 1 TO PURGE DATA FILE FROM DISC ELSE ENTER @
P )

1

NOW, MOUNT
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*STORT T=00003 1$ ON CRO0002 USING 00010 BLKS R=0000
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0001 FTH4
0002 PROGRAN STOR
0003 DINENSION IFNGRC3I), INANEC3), I1BUT1¢6),IBUF2(6)
0004 OINENSION IDC144), IBUFC144), NAME(3)
9003 DINENSION IQUF3C6),10(3)
0006 DATA IQUF3/2H:P, 2HY,/
9007 DATA ID/2h:P,2HK,, 2H02/
0008 DATA MANS/2HST,2HOT,ZHR / !
0009 DATA TBUF1/2H:8,2HT,,2H8,/
: oote DATA IBUF2/2H18, 24T,/
P oott DATA IC/2H,9/
- 0012 J1s13108
o 0013 SALL OPENCIB, IER,NANE)
o ool4 WRITEC1,99)
a 0013 REVIND @
, 0016 99 FORMATC*THIS PROCRAN STORES AND RETRIEVES DATA FILES CREATED °,
- 0017 $/.% BY DA3O AND *,
X 0018 $° TRAFM PROGKANS ONTO TAPE FILES TO BE USED LATER. NOW, NOUNT®,
s 0019 #/,° DATA TAPE AND ENTER 1 WHEN THROUGH®)
é 0020 READCL,.#) ITP
| 0021 60 TQUF2(6)sIC
‘ 0022 URITECL,1)
* 0023 1 FORMATC"ENTER NANE OF DATA FILE®) ,
‘ 0024 READC1,2) INAME '
0028 2 FORMAT(3A2)
002¢ VRITEC1,3)
0027 3 FORMATC®ENTER { FOR STORAGE OMTO TAPE. OR 2 FOX RETREIVAL®)
0029 READCL,#) IST
0029 IFCIST.EQ.1) GO TO 100
0030 WRITECL,6)
0031 ¢ FORNATC"ENTER THE @ OF THE FILE ON THE TAPE®)
0032 READCL,») LTP
0033 IFCITP.LE.1) GO TO 1040
0034 KelTP-1

0033 1040 00 10 I=§,3
0036 10 IBUF1C(1+3)=INANECT)

e e i i ot et

0037 CALL CODE
0038 VRITECIBUF,23) IBUF!
0039 GO TO 20

0040 100 VRITEC(1.50)
0041 30 FORMATC"ENTER NEXT AVARILABLE FILE # ON TAPE")

0042 READCL.*) ITP

0043 IFCITP.LE.L) GO TO 108

0044 KeITP-1

0048 103 00 2%t I=1,3 ,
0046 21 IBUF2CI+2)=INANECT) !
0047 CALL CODE . '
0048 VRITEC IBUF,23) IBUF2 f
0049 20 CONTINUE |
0030 23 FORNATCGA2) :
0091 CALL VRITF(ID9,IER,IBUF.6) i
0032 WRITECL, 24)

0033 24 FORMATC"STORT FINISHED VUHMEN TAPE STOPS")




0034 IF(K.EQ@.0) GO TO 34

008 00 104 J=t.K

0036 104 Cel.lL EXEC(3.,41)

0037 3¢ CALL EXECC13.,108.11,12,13)

B T —

e

v 0088 IFCI1.LT.0> GO TO 34 :
: 0059 IFCIST.€Q.2) GO TO 70
p 0060 WRITEC1,S1)
o 6061 S1  FORNATC'ENTER 1 TO PURGE DATA FILE FROM DICS*,
. 0062 $* ELSE ENTER 0°)
; 0063 READC1,e) ITEST
e 0064 IFCITEST.NE.1) GO TO 70
L 0063 00 52 Ji=i,3
| 0066 52  IBUF3(J1+2)sINANECJ1)
i 0067 CALL CODE
| 0068 URITECIBUF,S3) 1BUF3
] 0069 33  FORNAT(SA2)
: 9070 CALL VRITFCIB. IER, IBUF,S)
L 0071 caLL CODE
N 0072 VRITEC IBUF, S4) 10
; 0073 S4  FORNAT(3A2)
0074 CALL WRITFCI8, IER, I18UF,3)
0078 70 CALL CLOSECI$)
0076 END
0077 ENDS




EDIT (Data File Editor)
Purpose:

This program is a simple editing program to modify values in data
files with large reccrd lergths (i.e., those with lenjths > 80).
The program will change values of variable (i), subject (j). The
program will also list the original data and the revised data in
any output format specified, if requested.

User Considerations and Procedures:
1. Program expects data in a row x column (R x C) matrix form.

Each line of raw data would have C (column) elements (al!
variables for subject (j)).

t 2. A listing of the data file can be obtained before editing.
Option: 1 if raw data printout is desired, 0 for no printout.

! A listing of the revised data can only be obtained by rerunning

i the program after the necessary modifications have been made,

l

i 3. Data listings can either be displtayed on the CRT or a hard-

copy can be obtained f-om the line printer. Option: | for
CRT output, 6 for line printer output.

i L, If the option for data listing is used, the program will ask
for the desired output format. When the raw data have been
listed, enter 1 to end EDIT or O to continue with editing. '

5. For each editing change desired, enter record number, variable
number, and desired correction separating each by commas. For !
example, to change variable 22 of subject 10 from 39.5 to 29.5, :
type 10, 22, 29,5. Continue with the same procedure for other !
corrections, if any. When there are no more corrections to be ‘
made, type =999 -999 -999. |

6. Parameters required:

a. number of variables (maximum 100)

k

b. number of subjects (maximum 32767)
b c. name of data file
, d. format and record length of file (see DA30)
e. format used to list data (for legibility of data files)

f. editing parameters and corrections

p———
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RU,EDIT
ENTER NAME OF DATA FILE
#FATAA
ENTER FORMAT OF DATA
(8(2x,r6.2))
ENTER NUMBER OF VARIABLES
8
ENTER NUMBER OF SUBJECTS(RECORDS)
32
ENTER THE RECORD LENGTH AS IN DA3d
64
ENTER 1 FOR CRT QUTPUT, 6 FOR LINEPRINTER
]
ENTER 1 FOR DATA LISTING
p
ENTER IN ORDER 'RECORD #,VARIABLE #, CORRECTION
'E, TO CHANGE THE VALUE OF VARIABLE 5 OF SUBJECT 18
TO 29.5 TYPE
14,5,29.5
WHEN YOU ARE THROUGH WITH ALL CORRECT!ONS TYPE IN
-999,-999,-999
,5,678.1
,»9,599.9
5,6,435.12
b,1,39.5
31,2,45.6

-999,-999,-999
EDITING FiNISHED

5
8

3,5,67
5,8,59
15,6,4
24,1,3

15




- "EDIT T=00003 1S IN CR00002 USIHG 00010 BLKS R=0000

0061 FTN4,L H

| 0002 PROGRAN EDIT :
| 0003 COMMON IB(272),IBUFC236),INANEC3), IFNT1(20), IFNT2¢20),%X(100) :
; 0004 WRITECL, 1)
f 0008 1 FORMATC"EHTER WANE OF DATA FILE®")
L 0006 READC1.,2) LINRNE
y 0007 2 FORMAT(3A2)
, 0009 ¥RITECL,3) |
: 0009 3 FORNATC("ENTER FORMAT OF DATA®)
- 0010 READ(1.,4) IFATY
P 0011 ¢ FORNAT(20A2)
b 0012 WRITEC(1,13)
- 0013 13 FORMAT("ENTER KUNBER OF VARIABLES®)
= 0014 READCL, %) NVAR
P 0013 URITECL, 11)
b 0016 11 FORMATC"ENTER NUMBER OF SUBJECTSCRECORDS)*)
b 0017 READC1,#) NSU®
u 0018 WRITE(1,88)
0019 89  FORNATC® ENTER THE RECORD LENGTH AS IN DA3JO*)
; 0020 READC1.#) LENGTH
) 0021 LEN=LENGTH/2
0022 IFCCLEN®2) NE.LENGTH) LENSLEN+1
6023 LENGTHaLEN
0024 1DCBS=LENGTH
0028 TFCLENGTH.LT.144) 10COS=144
0026 CALL OPENCI®, IER,INANE,3,0,-2,10CB8)
0027 IFCIER.GE.O) GO TO 100
0028 WRITEC1,3) INAME,IER
0029 3 FORNATC3A2,* FAILED TO OPEN , IER = *,IS)
0030 STOP S
0031 100  WRITEC1,6)
0032 ¢ FORNATC®ENTER 1 FOR CRT OUTPUT, 6 FOR LINEPRINTER®}
0033 READC1,#) 1UNIT
0034 WRITEC1,?)
0038 7 FORNATC"ENTER 1 FOR DATA LISTING®)
0036 READCL,*) [CON
0037 IFCICON.HE. 1) GO TO 1100
0038 10  FORNATC®ENTER QUTPUT FORMNAT DISIRED®)
0039 1000 WRITEC(1,10)
0040 READCL,4) IFNT2
0041 00 1012 J=1,NSUR
0042 CALL READFC1B, IER, IBUF) f
0043 CALL COOE
0044 READCIBUF, IFNT13CAC L), Ini, HYAR)
0043 WRITECTUNIT,133)

0046 133 FORNAT(SX)
0047 1012 WRITECIUNIT,.IFNT2) (X(1),I=1,NVAR)

0048 URITEC1,17)

0049 17 FORMATC"ENTER ONE TO END EDIT*®)
0030 READ(1,%) ICON

0031 IFCICON.EQ.1) STOP 1?
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0032 1100 URITECL,1®)
0033 10 FORCAT("ENTER 1IN ORDER ‘RECORD &, VARIALBE &, CORRECTION"./

i 00%4 $°1E, TO CHANGE THE VALUE OF VARIABLE S OF SUBJECT 10°,/
1 0033 %" TO 29.5 YYPE",/,10%." 10,%,29.5%,/,"WHEN YOU ARE THROUGH®,
r 0036 8" VITH ALL CORRECTIONS TYPE IN *,/,10X,°-999,-999,-999°)

f 0087 00 1111 J=1,10000

\ 0038 READCL.#) K,L,2

: 0039 IFCK.EQ.-999) GO TO 999

B 0060 CALL READFCIB,1ER, IBUF, IDCOS,LEN.K)

T 0061 CALL CODE

P 0062 READCIBUF, IFAT1) CXCI), I=1,NHVAR)

O 0063 X(L)eZ

? 0064 CALL CODE

: 0063 WRITECIBUF, IFNTL) CXCI), 11, NVAR)

[ 0066 CALL VRITFCiB,I1ER,IBUF,0,~1)

- 0967 CALL RUNDFCIB)

' 0068 1111 CONTINUE

s 0069 999  WRITEC(1,16)

: 0070 16 FORMATC"EDITING FINISHED®)

! 0071 END

| 0072 ENDS

§
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TRAFM  (Data Transformation)

Purpose:

This program is used to create a new data set based on a transformation
of an old data set. TRAFM can transform data that are in matrix forn
or in sequential (continuous) form. The program performs the following
11 transformations:

. 1 = reciprocal (1/x)
: 2 = square root
3 = logy,
L = 2 score _5,:Dmean_ using mean and standard deviation of all
N desired variables
5 = 3 log,q (1 +x)/(1 - x)
6 = x + constant
7 = x - constant
8 = x * constant
9 = x / constant
10 = 2 arcsin (x**.5) = 2 arcsin ¥ x
11 =

2 score by individual means and standard deviations

User Considerations and Procedures:

1. Program creates a new data file. Caution should be taken to
format the new data to correspond to the requested transformation.
For example, reciprocal data will require decimal notation, ;

2. Program needs to know the type of data file which will be used.
Enter | if data are in sequential form, enter 0 if in matrix form.

3. For data in matrix form: :

a. program asks for number of subjects twvice. Respond both times
with the number of rows in the matrix file

b. program asks for number of variables per subjec: (columns).
Respond with the number of columns in the matrix file (maximum

30)

Cc. Program asks if the same transformation is desired for all
variables. Respond | for yes, 0 for no

1f a 0 response was given to the above (c), program asks for
the variable number (column) that is to be transformed. Then,
program asks if more transformations are desired. Respond 1
for yes, or 0 for no. On a response of |, the sequence is
repeated
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L. For data in a sequential form: (program expects data to index

E for subjezts first, then for variables, with one subject per line).
v ,
£
\ a. program asks for number of subjects in TRAFM file; respond
; with the total number of records in the data file
% : b. program asks for number of variables in data file. This allows
Loy some leeway in breaking up or partitioning the transform file.
o If there is no logical way to partition the file, erer 1 for
. only one variable. |In most cases, number of variables is the
: number of groups of subjects
; c. same as 3-c
¢ i d. same as 3-d
! e. programs ask for number of subjects for each variable. Respo
‘ with the number of sublects in each group
j 5. Paramaters required:
ﬁ . a. type of transform required. Enter the numberical code which
. corresponds to the correct transformation. When the transfor-
F ) mation is finished, enter 0 to end the program, or enter 1 to
perform another transformation.
b. name of old file
g | c. name of new TRAFM file

!‘: d. format and record length of old data file (see DA30)

e. format and record length of new data file (see DA3Q)

B f. other parameters required for certain transformation such as g
' largetst positive number of constant to be used. For more
information, see comments

6. There is no printout of the original or transformed data. X

b Comments:
Uses and special considerations for each transformation. ¥

1. Reciprocal

This is used to normalize data when the raw data are skewed to the i

right. |If a raw value is 0, the program arbitrarily assigns a value :
of 1. This transformation improves homoscedasticity of the distribution.

) ) . ' , . . - "~ .
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2. Square Root

] This is used to normalize rightly skewed data. Program asks

g for the largest negative number in absolute value (C). The
actual transformation is SQRT (x + C) when x is less than or
equal to ten. This transformatian improves the homoscedasticity
of the distribution.

3. Log10

This is the strongest transformation to normalize rightly skewed
data. It may pull in the right tail too far and create cutliers
on the left side of the distribution. When this occurs, trans-
formation 1 cor 2 above is warranted. Program requires that the
largest negative number in absclute value (C) be inputed. The ]
actual trarsformation is log (x + C + 1). The log transform is
the most owerful in improving homoscedasticity and can be used
solely "or this purpose.

TR T T T e
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n ! This transformation can be performed by using the mean and standard

o deviation of all the variables in the data file or by the mean and

F A standard deviation of the specific variable (column) to be trans-
formed. Respond 1 if the transform should be based on all data,

or 0 if calculations are to be based on only the specified trans-

form variable.

5. 3 log ((V + x)/(1 - x))

This is used to transform left skewed dis.ributions ¢r platykurtic
distributions. Program requires highest positive numcer (C) to

be given and the highest negative number in absolute value (Cz) ‘
The actual transformation is: |

Y/(C, + 0+ 1),

I Log ((1 + x')/(1 - x')), where x' = (x + C )

2

6. x + Constant

This transformation is used to move distribution right or left
to rescale the data values. Program asks for the required constant.

7. x = Constant

This transformation is used to move distribution right or left to
rescale the data values. Program asks for the reguired constant. 4
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8. x * Constant

This trars;formation is used to move distribution right or left tn
rescale the data values. Program asks for the required constant.

E 9. x / Constant

| This transformation is used to move distribution right aor left to
i rescale the data values. Program asks for the required constant.

10. 2 arcsin ¥ x

This transformation is applicable for left-skewed distributions
i or playtkurtic distributions. Data must be proportional data;
i.e., 0K x 1. This transformation is useful in many non-
parame.ric procedures.

L AT TR MR ST N T T g
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\ This transformation is done by standardization of desired variables
» by their individual means and standard deviations,

Test Data:

Program was tested by comparing data output with calculator analysis
and the Statistical Analysis System. Transformation involving logs
or sines are accurate to five digits; othei transformations are
accurate to six digits.

J
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RU, TRAFM
PROGRAM TO TRANSFORM DATA

= TYPE OF TRANSFORM
: = STOP
RECIPICAL 1/X
SQUARE ROOT (X)** 5
LoG(18)X
2 SCOREa(X-MEAM)/SD
172 L0G ((1+x)/(1-x))
X + CONSTANT
X - CONSTANT
X * CONSTANT
X / CONSTANT
1@ = 2 ARCSIN (X**,5) - MUST BE PROPORTIONAL DATA<15>
o 11 = Z SCORE BY iNDiVIDUAL VARIABLE MEAN AND SD
: ENTER BY NUMBER THE TRANSFORMED DESIRED:
11
DATA FILENAME
#TATAA
DATA FORMAT
(8(2x,F6.2))
NEW DATA FILENAME
#2SCR
ENTER THE RECORD LENGTH AS IN DA3p
64
INPUT NUMBER OF SUBJECTS IN TRAFM FILE g
32 :
NUMBER OF VARIABLES PER SUBJE-T : 3
8
D0 YOU WiSH TRANSFORMATIONS ON ALL VARIABLES, | = YES , # - NO
1
TYPE OF DATA FILE 1 = CONTINUOUS , @ = MATRIX :
[/
NUMBER OF SUSJECTS :
32
TRANSFORMATION TYPE 11 IS FINISHED
TO STOP ENTER @, FOR MORE ENTER ANY OTHER NUMBER
@
TRAFM : STOP #a00

g
1
2
3
‘ 4
! 5
b
7
8
g

22




"TRAFN Te00004 18 ON CRO0002 USINGC 00033 BLKS R=0449

; 0001 FTN4
é 0002 PROGRAN TRAFN
0003 DINENSION NANEC3), INAMEC3), IFNTC20), IDATAC30),DTACIO0),12¢30)
006 DINENSION 18(272),1CC272), 1BUF(2%6). ICUF(256),IS812E¢2)
000S DINENSION SUNIC30),SUN3¢30), XOR(30),8TDC3I0)
0006 DINENSION IFNT1(20)
ei? S0 VRITEC1,277)
6003 277 FORMATC(//7.,° PROGRAMN TO TRANSFORM DATA *.//,/.
0009 C* TYPE OF TRANSFORN® ./,
0010 C* 6 = STOP* ./,
0011 C* 1 = RECIPICAL 1/%X°* ./,
0012 C* 2 = SQUARE ROOT (X./,¢s.35° ,/,
0013 C* 3 = LOGCLOIR® )
: 0014 WRITEC 1, 440%)
- 0015 4405 FORMAT ¢ * ¢ = Z SCORE (X-MEAN)/SD° ./,
= 0016 C* S = 172 LOG C(C1+X)/C1-%))",7,
L 0017 C* 6 = X + CONSTANT® ./,
- 0018 C* 7 = X - CONSTANT® ./,
i | 0019 C* 8 = X o CONSTANT® ./,
o 0020 C* 9 = X / CONSTANT® )
- 0021 VRITECL, 4411)
o 0022 4411 FORMAT C(*10 = 2 ARCSIN (Xes.3) - NUST BE PROPORTIONAL DATAC13)>* 3
i 0023 C./:* 11 = 2 SCORE BY INDIVIDUAL VARIABLE MEAN AND S0*.,/. i
: 0024 C* ENTER BY NUMBER THE TRANSFORMED DESIRED: *)
0023 READC1,®) ITEST
0026 IFCITES .€Q.0)C0 TO 61
0027 WRITECL, 4413)
0020 4413 FORMAT C"EHTER INPUT DATA FILENANE® )
0029 READCT,30)NANE
0030 30 FORNAT(3A2)
0031 VRITECL, 441 4)
0032 4414 FORMAT ¢ * DATA FORMAT® )
0033 READ(T,130)IFNT !
0034 1306 FORNAT(2002) : !
0038 WRITEC1, ¢238) :
0036 4239 FORMAT("ENTER THME INPUT RECORD LENGTH AS IN DA30") i
0037 READC1, = )LENGTH :
0038 WRITECL, 44193)
0039 4415 FORNAT ¢ * NEV DATA FILENANE® )
0040 READCL,30)INANE
0041 URITECL, 4673)
0042 4673 FORMATC(*ENTER OUTPUT DATA FORNAT®)
0043 READC1,130) IFMTY
0044 IDC88=2S¢
00453 ISIZEC1)a-1
0046 ISIZEC2)=LENGTH
0047 CALL CREATCIC, IERL, INANE,ISI2E,2,0,-2,IDCBS) y
0048 IFCIERT1.GE. 0> GO TO 379 :

0049 WRITEC1,981) i
0080 981  FORNAT(® [INPUT NUMBER OF SUBJECTS [N TRAFM FILE®)

23




0031 READC1,®) NSU
0082 SI2E=LENGTH
0083 XNSUsNSU
g 0094 SIZE=XNSUSSI2E/120. + 1.
E 0083 ISIZEC1)=812E
t 0056 CALL CREATCIC,IER, INAWE, I812E,2,0,-2,1DCBS)
) 0087 IFCIER.GE.O0) GO TO 379
' 0089 879  WRITEC1,378) INAME, IER
! 0089 CALL CLOSECIB)
; 0060 STOP 3715
! 0061 379 Késo
) 0062 CALL OPENCIB, IERR, NAHE.3,0,~2,1DCBS)
;o 0063 IFCIERR.GE.0) GO TO 377
P 0064 URITEC1,379) NAME, IERR
: 0065 378 FORMAT(1X,3A42.,° FAILED TO OPEN, ERROR & °,1S)
L 0066 CALL PURGECIC, IER, INANE) |
L 0067 $TOP 371
b 0068 377  WRITEC(1,4416)
g 0069 4416 FORMNAT ¢ ° NUMBER OF VARIABLES PER SUBJECT : )
; 0070 READCL,e) IV :
! 0071 WRITEC1, 4417) ’
; 0072 4417 FORMAT(® DO YOU WISH TRANSFORMATIONS ON ALL VARIABLES.®
i 00?3 1,* 1 = YE8 , 0 - NO *)
' 0074 READCL,®) IFT
; 0073 IFCIFT.EQ.05G0 TO 20
! 0076 DO 19 K=i,1V
0077 19 IDATACK) =
0079 GO TO 3%
0079 20 DO 21 K=1,1V
0000 21 IDATACK) =0
0081 22 URITE(1, 4418)
0002 4418 FORMAT ¢ * TRANSFORM ON VARIABLE ¢ *)
0083 READCL,¢) ITRN
0094 IDATACITRN) =t
0005 URITEC1, 4419) ~
0006 4419 FORMAT ¢ * ANY MORE TRANSFORNS 1 = YES , 0 = NO ) ;
0087 READCL,e) ITRN
0089 IFCITRN.EQ.1)G0 TO 22
0089 3% YRITEC L, 4420)
0090 4420 FORMAT ¢ * TYPE OF DATA FILE 1 = CONTINIOUS , 6 = MATRIX @  *)
0091 READ({.,s)> IFLE i
0092 IFCIFLE.EQ.1.AND . ITEST.EQ.11) GO TO 11
0093 IFCIFLE.EQ.1)G0 TO0 32 :
0094 WRITEC 1, 4421) S
0098 4421 FORMAT ¢ ° NUMBER OF 3UBJECTS ")
0096 READCL, %) NSUB
0097 1DPTaly
0098 Iveo i
0099 GO0 TO 33 B
0100 32 KénKds1 2
0101 URITEC1,4422) Ke ;
0102 4422 FORMAT ¢ * NUMBER OF SUBJECTS FOR VARIABLE # ", 1S )
0103 READCL,s) NSUB
0104 10PTst

0103 33 GO TO ¢1,2,3,4.35.6,2,8,9,10.11)ITEST
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0106
0107
0108
0109
o110
o1t
0112
0113
oite
011s
otLte
011?
o118
o119
0120
o121
o122
0123
0124
0123
0126
0127
0128
0129
0130
0131
0132
6133
0134
0133
0136
0137
0138
0139
01490
0141
0142
0143
0144
0143
0146
0147
0148
0149
0150
0151
6132
0183
6154
018S
0136
0187
0!38
01359

102
103

101t

100

4423

202
203

201

200

4424

302
303

301

DO 100 K=1,NSUB

CALL RERDF(IB., IER,IBUF)

CALL CODE
READCIBUF.IFRT)IC(DTACJ), I=st, IDPT)
IF(K4.EQ.0)G0 TO to2

JeK4

GO TO 103

00 101 J=1,I0PT
I7CIDATACY) . EQR.0)GO0 TO 1ot
IF(K4.NE.O)Jm}
IFCOTACY ) . EQ.0XDTNCJ)IDDTACJ )+
OTACJ)I=1/0TACY)

CONTINUE

CaLL CODE

URITECICUF, IFNT1)(DTACY ), J=L, JIDPT)
CALL VRITF(IC,IE.,ICUF)

CONTINUE

GO TO 6o

WRITEC1,4423)

FORMAT (" EMTER THE LARGEST HEG. VALUE AS AN AB30L. NUMBER:*)

RFADC1,e) C

DO 200 Ke1,HSUB

CALL READF(IB,IE,IBUF)

CALL CODE

READCIBUF, IFNTYCDTACI), J=1,IDPT)
IFC(K4.EQ.0)G0 TO 202

Juk4

G0 TO 203

DO 201 J=1,1DPT
IFCIDATACY).EQ.0)G0 TO 201
IF(K4.NE.0)Jnt

IFCDTACY ). LT, 10IDTACI ISDTACI I+, 5+C
DTACII=(DTACI Yoe.S)

CONTINUE

CALL CODE i
URITECICUF, IFNT1)CDTACJ ), dnt, IDPT)
CALL WRITFCIC,IE,ICUF)

CONTINUE

GO TO 60

VRITEC1, 4424)

FORMAT ( * ENTER LARGEST NEG. NUMBER AS AN ABSOL. NUMBER
READ(1,8) ¢

00 300 K=1,NSUB

CALL READFCIB, IER, IBUF)

CALL CODE

READCIBUF, IFNT)CDTACI), Jul,IDPT)
IF(K4.EQ.0)G0 TO 302

Jek4

GO TO 303

00 301 Jwi,IDPT
IFCIDATACJ).EQ.0)G0 TO 301
IFC(K4.NE. 0)Jst
DTACJ)I=ALOG(DTACII+1+C)

CONTINUE

25
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0160
0161
0162
- 0163
! 0164
; 0163
. 0166
- 0167
% 0169

0169
- 0170
4 0171
01?72
0173
0174
0178
0176
0177
0178
E 0179
z 0180
; 0181
i 0182
» 0193
0184
0188
0186
0187
0188
0199
0190
0191
0192
0193
0194
0198
0196
0197
0198
0199
0200
0201
0202
0203
0204
0208
0206
0207
0208
0209
0210
0211
0212
0213
0214

300

4423

4426

S02
503

Sot

300

4427

602
603

601

600

44289

CaLL COOE

URITECICUF, IFNTLXCDTACJ ), dnt, IDPT)
CALL WRITFC(IC,1E,ICUF)

CONTINUE

GO TO 60

SRITEC1,442%)

FORMAT ¢ * TYPE THE HIGHEST POSITIVE MNUMBER @ *)

READ(L.,e) ¢

URITEC1,4426)

FORMAT C * TYPE THE HWIGHEST MEG. # AS AN ABSOL. NUMNBER ! D
READCL,¢) (i

00 300 K=1,NSUB

CALL READF( 18, IRT,IBUF)

CALL CoODE
REARDCIBUF, IFNT X DTACJ), y=tl,IDOT)
IF(K4.EQ.0)G0 TO S02

J=K4

GO TO %03

00 So¢ Jy=t, IDPT

IFCIDATACJ) .EQ.0)GO0 TO S0t
IF(K4.NE.O)Js=}
DTACJIIS(DTACJII+C1)/(C+C1+1)
DTACJII=CALOGC((1+DTACIII/CLI=-DTACI))I))e. S
CONTINUE

CALL CODE

URITECICUF, IFRTLX(DTACI ), J=l, IDPT)

CALL WRITFCIC, IEV, ICUF)

CONTINUE

G0 TO 60

WRITEC(1,4427)

FORMAT ¢ * TYPE CONSTANT TO BE USED ! )

READ(L1.+) C

00 600 K=1,NBUB
CALL READF(IB.,IER,IBUF) ‘ i
CaLL CODE :
READCIBUF,IFNT X DTACJ ), ¢=L,IDPT)
IF(K4.EQ.0)G0 TO 602

I=K4

GO TO 603

DO 601 Js=i,IDPT
IFCIDATACY) . EQR.0)GO TO 601
IF(K4.NE.O)J=]

DTACJIISDTACJ)+C

CONTINUE

CAaLL COOE

WRITECICUF, IFNT1)X(DTACJ),d=i, IDPT)
CALL WRITFC(IC,1ER, ICUF)

CONTINUE

GO0 TO 60

WRITEC1,4428)

FORMAT ¢ * TYPE CONSTANT TO BE USED : ")

READC(L.,») C

00 700 K=1,HS8UB

CALL READFC(IDB., 1ER, IBUF)
calL CODE
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6213 READCIBUF , IFNT X DTACS), J=f{,IDPT)
0216 IF(K4.EQ.0)GO0 TO 702

0217 J=K 4

0218 GO TO 703

0219 P02 00 701 J=i1,10PT
0220 7?03 IFCIDATACY) . EQ.0)GO0 TO 701

i 0221 IFCK4.NE.0)ds1
r 0222 DTACJI)I=DTACJI)I-C
. 0223 701  CONTINUE
| 0224 CALL CODE
0228 URITECICUF, IFNTIX(DTACI ), Int, IDPT) 3
0226 CALL WRITFCIC,IER, ICUF) 3
0227 700 COMTINUE
= 0229 GO TO 60
- 0229 8 VRITEC1, 4429)
; 0230 4429 FORMAT ¢ * TYPE CONSTAHT TO BE USED : ")
1 0231 READ(1,8) C
, 0232 DO 800 K=1,HSUB
0233 CALL READFCIB, IER, IBUF)
0234 CALL CONE
0233 READCIBUF, IFMTX(DTACJ), Jot,IDPT)
0236 IF(K4.EQ.0)G0 TO 8062
0237 JuKe
0238 GO TO 803

0239 0962 00 801 Jsi,IDPT
0240 903 IFCIDATACJ).EQ.0)GO TC 8ot

0241 IFCK4.NE. 0)J=

0242 DTACJI=DTACJ)eC

0243 80t CONTINUE

0244 CALL CODE

0243 WRITECICUF, IFNTL1)(DTACJ ), J=1,IDPT)

0246 CALL URITFCIC, IER,ICUF)

0247 800 CONTINUE

0248 GO TO 66

0249 9 VRITE(1.,960) !
0236 960 FORMATC * TYPE CONSTANT TO BE USED ! *) i
0284 READ(1.,s) C r
0282 DO 900 K=1,NSUB

0293 CALL READF(18.,IER,IBUF)

02954 caLL CODE

0289 READCIBUF , IFNTH(DTACJ ), J=1,IDPT)

0236 [F(K4.EQ. 0G0 TO 902

6237 J=K4

6238 GO TO 903

0239 902 0O 901 J=1,]10PT
0260 9903 IFCIDATACJ)Y.EQ.0)G0 TO %01 |

0261 IFCK4 . NE,O)J=t

0262 OTACJI=DTACJ)I/C

0263 901 CONTINUE ;
0264 CALL CODE <
02683 URITECICUF, IFNT1)(DTACI ), dml, IDPT)

0266 CaLL WRITFC(IC,IER,ICUF)

0267 900 CONTINUE

0268 GO T0 60

0269 1o DO 1000 K=1,NSUB

0279 CALL READF(18.,1ER,IBUF)

0271 CaLL CODE

27




o Ty

R T e .

R e W e s R - e g e ey S e e - T e e -
- ™ R B L B Ty Al e S ey oy =
¥ e v

i
|
!
{

0272
0273
0274
0228
0276
02z?
0278
0279
0280
0201
0282
o283
o204
0283
6206
6287
0208
0289
0299
0291
0292
0293
0294
0299
6296
0297

0298
0299

0300
0301
0302
0303
0304
0308
0306
0307
0308
0309
0310
0311
0312
0313
0314
03183
0316
0317
0318¢
0319
0320
0321
0322
0323
0324
0323

READCIBUF,.IFNTICOTACS), dol,IDPT)
IF(K4.€Q.0)G0 TO L1002
Jsk 4
G0 TO 1003

1002 D0 100f Juf,ID®T

1003 IFCIDATACJY).EQ.03G0 TO 1001
IF(K4.NE.O) i
[FCOTACI).LE.0.OR. 0.ACJ).CGE. 1)CO0 TO (010
DTACJI)Iw2¢eATANCCOTACII/C1-0TACI)))Ine . 8)

1001 CONTINUE
CALL CODE
URITECICUF, IFNTLXDTACY ), dmt, IDPT)
CALL WRITFCIC, IER,LCUF)

1000 CONTINUE
GO0 TO 60

1010 WMRITECL.931)

9951 FORMAT(® DATA NUST BE PROPORTIONAL - RECHECK DATA (1t*, "
1TRANSFORN AOQRTED *)
GO TO s2

4 IFCIFLE.EQ.0)G0 TO 4930
IFCIFLE.GT.1)G0 TO 420

430 N=0
SUN=¢
syUng=o
WRITECL, 9%0)

93¢0 FORMAT(® DO YOU UWANT THE MEAN CALCUL. ON ALL DATA POINTS 2"
1/ | = YE3 , 0 = NO *)
READ C(1,e¢) ¢

420 00 400 Ket,NSUD
CALL READFC 1D, IER, IBUF)
CaLL COOE
REARDCIBUF,IFNT X DTACY ), Iuny,IDPT)
IFCC.EQ.0)GD TO 401
DO 402 J=1,1DPT
Naped
SUMSSUN+DTACYS )
SUM2=SUr2+4DTA(J)ee2

402 CONTINUE
GO TO 400

401 IF(K4.EQ.0)CO TO 421
JaK 4
GO TO 422

421 DO 400 Js=i,IDPT

422 IFCIDATACJ)Y.EQ.0)C0 TO 400
IFCK4.NE.O)im1
Mupe+i
SUM=SUNSDTACY)
SUM2=SUN24DTACJY )se2

400 CONTINUE
IFCIFLE.EQ.0)G0 TO 423
IFLE=IFLE+1
12¢(K4)=N8UD
IFCIFLE.GT.IV)C0 TO 423
G0 TO 32
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0326
0327
6328
0329
0330
0331
0332
0333
0334
0333
0336
0337
0338
0339
0340
0341
0342
0343
0344
0343
0346
03472
0348
0349
0380
0381
0332
0333
03354
0333
0336
03397
0338
0339
0360
0361
0362
0363
0364
0363
0366
0367
0360
0369
0370
0371
0372
0373
0374
0373
0376
0377
0378
0379
03980
0381

423

431

433
432

411

410

11

1027

9651

XNeN

XMEAN=SUN/XN
SO0=8ART((SUN2-SUNeSUN/XN)/(XN=-1.))
CALL RVUNDF(1IB)

IXulV

I¥y=0

Kis=o

IFCIFLE.EQ.0)CO TO 434

00 410 Ki=t,IX

NSUB=[2(K1)

DO 410 K=1,NSUB

CALL READF( 19, IER, IBUF)
CALL COODE
READCIBUF.IFNT)I(DTACI ), J=1,1IDPT)
IFCIFLE.EQ.0)G0 TO 433

Juk1i

GO TO 432

00 411 Js=i, IDPY
IFCIDATACJ) . EQ.0)G0 TO 411
IFCIFLE.NE 0)J=i
ODTACIIn(DTACI I-RNEAN)I/SD
CONTINUE

CALL CODE

URITERCICUF, IFNT1I)(CTARCJ ). =1, 1DPT)
CALL WRITFCIC, IER,ITUF)
CONTINUE

GO TO 60

[V=IDPT

NSUB=NSU

IFCIFLE.NE. 1) GO TO 63

N=o

00 3256 Is=f,1V

SUNsO.

SUN2=0.

WRITEC1,4422) 1

READ(L.+) NSUD

DO 1027 J=1,N8UB

NeN+t

CALL READF( 18, 1ER,IBUF, 2%6.,LEN, N)
CALL CODE

READCIBUF,IFNT) DAT
SUN=SUN+DAT
SUN2=8UM2+DAT*DAT

CONTINUE

X8uB=NSU®

KBAR=SUN/XSUB
SO0sSART((SUN2-SUN«BUN/XSUB )/ (XSUB-1.))
CALL RUNDF(IB)

D0 1034 Jst,NSUB

HaN-NGUB+J

CALL READF( 18, IER,IBUF)

CALL CODE

READCIBUF.IFNT) DAT
IFCIDATACI).EQ.0) GO TO 9631
DAT=(DAT-XBAR /8D

CALL CODE
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0382
6383
0384
039S
0386
0387
0388
0389
0390
0391
0392
6393
0394
0393
0396
0397
0398
0399
0400
9401
0402
0403
0404
0403
0406
0407
0408
0409
0410
04t
0412
0413
t4l4
0413
0416
0417
0419
0419
0420
0421
0422
0423
0424
0423
0426
0427
0428
0429
0430

URITECICUF, IFNTE) DAT
H=N-H8UB+ 4
CALL URITFCIC, IER, ICUF,0.N)
1034 CONTINUE
3236 CONTINUE
GO 70 62
63 XsUB=HSUB
00 64 I=i,IV
SUNLI(L)=0.
64 SUNI(I =0,
PO 63 I-1.NSUB
CALL READF(18.,IER, IBUF)
CaLL CODE
READCIBUF.IFNT) (DTACY),J=1,1IV)
PO 66 J=1.1V
SUNL1(J)I)=SUNICJ)I+DTR(J)
SUN3CJDI=8UNIC(JI+DTACJIIeDTACI)
66 CONTINUE
635 CONTINUE
DO 67 Jmi,IV
XBRC J)I=SUNL(J)/KSUB
Y4 STDCJ)I®SART(C(SUNIC(JIHI-SUNLI(J)IeSUNLCII/ASUB)I/(XEUB-1.))
CALL RUNDF(1B)>
DO 68 I=1,N8UB
CALL READF( 18, IER, IBUF)
CAaLL CODE
READCIBUF.IFNT) (DTACJL1), 1=l ,IV)
DO 69 J=i,1V
[FCIDATACJ) . EQ.0) GO TO 69
DTACJII=(DTACI )=XBRC(J)I/STDCI)
69 CONTINUE
CALL CODE
WRITECICUF, IFNTL) C(OTACJ ), d=1,1V)
CALL WRITF(IC, IER,ICUF.¢, 1)
60 CONTINUE
GO TO0 e2
60 [VelVY=1
IFCIV.GT.0)G0 TO 32
62 CAaLL CLOSE (I1B,1ER)
CALL CLOSECIC)
WRITEC1,4367) ITEST
4567 FORNAT(" TRANSFORMATION TYPE *,I5.," IS8 FINISHED",/,
1® TO STOP ENTER 0, FOR MORE ENTER ANY OTHER NUNBER")
READ(1.+) LTEST
IFCLTEST . EQ.0)> GO TO 61
GO TO 3¢
61 STOP
END
ENDS
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DSPD (Parametric Descriptive Statis*ics)
Purpose:

This program describes parametric data by various statistics including
mean, standard deviation, skewness, kurtosis, and range.

User Consideration and Procedures:
1. Data files can either be in matrix form with e 3l number of
variables per subject, or in sequential form, n., where nJ equals
number of subjects for variables j. J

2. For data files in matrix form, the variables per subject constitute
a record in the data file. A printout of raw data would show j
observations per line (subject). For data files in sequential form,
read in all subjects under variable 1, then index to variable 2,
etc. Raw data printout shows | observation per line.

3. The data can either be displayed on the CRT or a hardcopy can be
obtained from the line printer. Optlon: 1 for CRT output, 6 for
line printer output.

L. A printout of the raw data can be obtained. Option: 1 if raw
data printout is desired, 0 for no printout. The output device
is designated by the above option (#3).

5. Parameters required:

a. number of variables (maximum 30)
b. data file name
c. format and record length of data file

d. type of data:

1 for continuous (sequential)
0 for matrix

e. for continuous data file - number of subjects for each variable

f. for matrix data file - number of subjects
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6. Printout gives the following information for each variable:

e

? a. variable number

b

: b. number of subjects :
E ‘ ¢. mean |
X ; d. staﬁdard deviation :
&

. e. skewness

% ‘ f. kurtosi:

i g. range

|
!

Test Data:

Program was tested by comparing data output with results obtained
from hardwired programmed functions of a Texas Instruments calculator,
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NUMBER OF VARIABLES :
8

INPUT FILENAME
#FATAA
ENTER DATA FORMAT

(8(2x,F6.2))

ENTER THE RECORD LENGTH AS IN ~A3p
64

TYPE OF DATA 1 = CONTINUOUS , # = MATRIX:
¢
ENTER # OF SUBJECTS
32

ENTER 6 FOR LINE PRINTER OUTPUT, 1 FOR CRT
6
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}
!
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VARIABLE #

NUMBER OF SUBJECTS
MEAN =

STANDARD DEVIATION
SKEWNESS =
KURTOS IS =

RANGE =

VARIABLE #

NUMBER OF SUBJECTS
MEAN =

STANDARD DEVIATION
SKEWNESS =
KURTOSIS =

RANGE =

VARIABLE #

NUMBER OF SUBJECTS
MEAN =

STANDARD DEVIATION
SKEWNESS =
KURTOS IS =

RANGE =

VARIABLE #

NUMBER OF SUBJECTS
MEAN =

STANDARD DEVIATION
SKEWNESS =

KURTOS IS =

RANGE =

VARIABLE #

NUMBER OF SUBJECTS
MEAN =

STANDARD DEVIATION
SKEWNESS =
KURTOSIS =

RANGE =

32

42,
.691

21

750

.581

32

he.
23.
.170
384

-1
7S.

342,
380.

. 204
63.

000

812
952

000

375
I

.160

247

1406.

32
632,
hel,

2122
32

616.
429,

1730.

000

781
372

5y
.590
.000

656
506

RERE!

767
00

36
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VARIABLE # 6

f NUMBER OF SUBJECTS = 32

f MEAN = 672.687

g. STANDARD DEVIATION = 543,445

; SKEWNESS = 1.776

: KURTOSIS = 3.491

> RANGE - 2567.000

E

o VARIABLE # 7

- NUMBER OF SUBJECTS = 32

F MEAN = 56c.875

; STANDARD DEVIATION = 376.128

- SKEWNESS = 354
KURTOS 1S = -1.256
RANGE = 1264.000
VARIABLE # 8
NUMBER OF SUBJECTS = 32
MEAN = 601.625
STANDARD DEVIATION = 646.360
SKEWNESS = 2.235
KURTOS IS = 5.985
RANGE = 3149.000
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‘O8PD T=00003 IS OH CR0O0002 USING 00014 BLKS R=0000

T R

0001 FTH4
0602 PROGRAN DSPD
0003 DINENSION NAME(3I)

; 0004 DOUBLE PRECISION DATC30),8UNC3I0), SUN2C(30),8UN3C3I0),

k. 0008 XKSUN4(30), SHEAN(IO), SKEV(39), AKURT(30), §DC30),RHC(30),RL(30)

. 0006 DINENSION 1BC272), IBUF(2%56), IFNT(20),N8(30)

: 0007 VRITE(1,4400)

; 0008 4400 FORMAT ¢ * NUMBER OF VARIABLES : )

b 0009 READC1,8) NV

T 0010 WRITE(1,4401)

. 0011 440t FORMAT ¢ * INPUT FILENAME® )

e 0012 READCi, 1 YNANE

: 0013 1 FORMAT(3A2)

a 0014 WRITE(1,34359)

P 0013 3458 FORMATC® ENTER DATA FORMAT ")

b 0016 READ(1,987) IFNT

t 0017 987  FORMAT(2042)

3 0018 CALL OPENCIB, IERR, HANE)

! 0019 IFCIERR.GE.O) GO TO 77

: 0020 WRITEC1,78) NAMA,IERR

L 0021 78 FORMAT(SX,3uz,* FAILED TO OPEN *,IS5," ERROR #*)

Co 0022 STOP

; 0023 77 URITEC1,4403)

i 0024 4403 FORMAT ¢ " TYPE OF DATA 1 = CONTINIOUS , 0 = MATRIX 3 *)

. 0028 READCL,®) ITYP

- 0026 IFCITYP.NE.O) GO TO 99

£ 0027 WRITECL, 100)

- 0028 100  FORMATC "ENTER # OF SUBJECTS *)

‘ 0029 READCL,») NSUB

0030 GO TO 20
0031 99 KémsNY
0032 IFCITYP.EQ.0)G0 TO 20
0033 KésNY
0034 NVs i ‘
0038 00 3 Ji={,K4 |
0036 WRITEC1, 4404) J1 ,
0037 4404 FORMAT ¢ * NUMBER OF SUBJECTS FOR VARIABLE # *, IS ) j
0038 READC1,#) NSUB
0039 20 00 2 K=1,NSUB
0040 CALL READFC18, IER, IBUF)
0041 CALL COOE
0042 READCIBUF, TFNTICOAT(Y ), yul, NV)
0043 IFCK.GT.1)G0 TO 10
0044 DO 11 J=i,NV :
0049 Jamy i
0046 IFCITYP.EQ.1)J2mJ1 ~ !
0047 RHCJ2)=DATCJ) |

0048 11 RLCJ2)=DAT(J)
0049 10 DO 2 J=1,NYV ]
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0630
0031
0082
0033
0034
0033
0036
0037
0038
0039
0060
0061
0062
0063
0064
0063
0066
0067
00680
0069
0076
0071
0072
0073
9074
00793
0076
00?7
0078
0079
0080
0081
0082
0083
0084
0083
0096
0087
0008
0089
0099
0094
0092
0093
0094
0093
0096
0097
0099
0099
6100
0101
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Jasgd
IFCITYP.EQ. 1)J2=J1
SUMCJI2)=8UNCJI2)+DAT(J)
SUN2CJ2)=BUN2CJ2)+DATC(J Jom2
IFCRHCJ2) .LT.DATCI ) IRNCJI2)=DATCJ)
IFCRLCJIZ).GT.DATCYIIRL(JI2)I=DATCJ)
2 CONTINUE
DO 12 Jewil, NV
yia=J
[FCITYP.EQ. 1)42mit
12 RHCJ2)I®RHCJI2I=-RLC(JI2 )+
DO 3 J=i,NY
Jasd
IFCITYP.EQ. 1)J2uy1
NSCJ2)aNg8UB
SHEANCJI2)=SUNCJIR)/H8(J2)
AAsHB8(J2)
3 SDCJ2)a( (CAAPSUN2(JI2))=C(SUNCJ2)++2))/(AALCAA~-]1 . )))ee T
CALL RUNDF(IB)
IFCITYP.EQ.0)GO0 TO 21
PO 3 Ji=i,K¢
NSUB=NSCJ1)
'3 00 ¢ Ksi,6 NSUB
CALL READF(IB.IERR,IBUF)
CAtL CODE
READCIBUF ., IFNTHICDAT(J ), Jml NV
DO 4 J=i,NV
JasJ
IFCITYP.EQ.1)J2n41
SUM3CJ2)=SUNI(JI2)+(DATCJ I-CSHEANCJI2))*=]
SUN4CJI2)=3UNACJI2)+(DAT(JI I-SHEANCI2) ) ned
4 CONTINUE
G0 3 J=i, NV
Jasy
[FCITYP.EQ.1)J2mJ1
SKEVCJ2)=SUNICJ2)/C(NS(J2)0(SD(J2)483))
3 AKURT(J2)m(SUNMCJI2)/CNS(J2)%(SDCJ2)8n4)))~]
IFCITYP.EQ.1)NY=K4
873 VRITE(1,543)
543 FORMAT(" ENTER 6 FOR LINE PRINTER OUTPUT, { FOR CRT")
READCL,=) TUNIY
IFCCIUNIY NE.1).AND . CIUNIY.NE.6)) GO TO 873
WRITECIUNIY,S5431)
5431 FORMATC(" *,"VARS® &#SUBY HEAN ST0.DEV . ",
c* SKEUNESS KURTOSIS RANGE")
WRITECIUNIY,14)3CCJ, NSCJDI,SHEANCJ)>,8DCJ),SKENCJ ), AKURTCJ),
CRHCU D)), =i, HY)
14 FORMATC® *,14.,2X,195,2%X,F10.3,2X,F10.3,2%.F10.3.2%,F10.3,
C2¥,Fi6.3)
CALL CLOSE (IB)
END
ENDS
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AV10 (CR=k) (One-way ANOVA)
Purpose:

This program performs a one-way analysis of variance without
replication.

| Mathematical Model:
\ The model for this deslgn is:
X,, = | +8B, +E
PJ J 1]
The hypothesis to be tested is:
Ho: Bj = 0 for all j

The fixed affect model (Model |) was assumed in the derivation of
the expected values of the mean squares.

Layout of Design:

Treatment Levels

1. There are k levels of treatment B.

2. Subjects are randomly assigned to the treatment levels with each
subject designated to receive only one level.

User Considerations and Procedures:

1. A data file must be created with each data point in a sequential
file with group one first, then group two, etc. (For example,
subject one for treatment b] is first record, subject two for

treatment b, Is second record . . ., then subject one for treat-
|
ment bz . . ., subject n for treatment bj s last record.) A print-

out of the raw data file would show only one data point per line.
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2. The data analysis can either be displayed on the CRT or a hard-

copy can be obtained from the line printer. Optlion: 1 for CRT
output, 6 for line printer output.

3. A printout of the raw data can be obtained. Option: 1 if raw

data printout is desired, O for no printout. The output device is
designated by the above option (#2).

4k, Parameters required:

a. number of subjects (maximum 32767)
b. number of groups (maximum 1G0]
c. number of subjects ir each group (maximum 32767)
d. name of data file
e. format of data file
5. Printout gives:
a. raw data by group (optional)
b. for each group: N, Ix, 2x2, X, and SD (unbiased estimate)

c. ANOVA source table

Comments:

Test

The F-test Is analogous to a t-test for uncorrelated data when the design
consists of only two treatment levels. The advantage of this ANOVA
design Is freedom from the restriction of having an equal number of
subjects under each level,

Data:

This program was tested using data from Roger E. Kirk, Experimental
Design Procedures for the Bechavioral Sciences, Wadsworth Publishing

Company, 1968, pp. 100-105.

The accuracy of the program is equal to that obtained by the Statistical
Analysis System and the Statistical Package for Social Sciences.
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RU,AV1P
AV1® OR CRK
NOTE: PROGRAM EXPECTS DATA TO BE IN ONE SEQUENTIAL

FILE WITH GROUP 1 FIRST THEN GROUP 2, ETC.

NOTE: MAXIMUM OF 100 GROUPS

ENTER 1 FOR CRT OUTPUT , 6 FOR LPT

6

DO YOU WANT PRINTOUT OF RAW DATA | = YES , @ = NO
1

TOTAL NUMBER OF SUBJECTS?

32
HOW MANY GROUPS? (maximum 100)
N

ENTFR NAME OF INPUT DATA FiLE:
#AV2P

ENTER INPUT DATA FORMAT
(4X,F10.4)

ENTER SS/GP BEGINNING WITH GP ONE
HIT RETURN KEY AFTER EACH ENTRY

<o 00 0o O

AVi@ : STOP goos
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GROUP 1
3.0000
6.0000
3.0000
3.0000
4.0000
5.0000
4.0000
3.0000

GROUP 2
7.0000

i 8.0000

7.0000
6.0000
7.0000
8.0000
9.0000
8.0000
GROUP 3
1.0000
2.0000
2.0000
2.0000
2.0000
3.ooen
4.0000
3.0000
GROUP b
5.0000
6.0009
5.0000
6.0000
10.0000
9.0000
11.0000
10.0000

GROUP

FW N

SOURCE

TOTAL
BETWEEN
WITHIN

RAW DATA

RAW DATA

RAW DATA

RAW DATA

[esNe NeeNo B4

§S

235.500
171.250
64.250

SUMX SUMX2
31.000 129.000
60.000 456.000
19.000 51.000
62.000 524.000

SOURCE TABLE

DF MS
31.000
3.000 57.083
28.000 2.295
by

MEAN sD
3.875 1.126
7.500 .926
2.375 916
7.750 2.493
i
F P 4
24,8768 .00000
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g 0061
! 0002
\ 0003
; 0064
| 0008
g 0006
i ' 0007
‘ 0000
; 0009
: 0010
: oot
o 0012
b 0013
t 0014
00t3
0016
0017
0018
0019
0020
0021
F 0022
po 0023
0024
0028
0026
0027
0029
0029
0030
00318
0032
0033
0034
9038
0036
0037
0038
0039
0040
0041
0042
0043
0044
0048
0046
0047
0048
) 0049
{ 0030
0031
0082
0083
0034

!

*avio

L

Tu00003 IS ON CRO0002 USING 00012 BLKS R=0000
FTN4, L
PROGRAM AVLIO
DOUBLE PRECISION B(80),BSS,XBAR(80),2.(80),DATAX,SX.BS.,E8
DOUBLE PRECISION 8BS(80),%,BB,88T,388G,SSWG.BDF, WOF.TOF,ENS
DOUBLE PRECISION WNS.F,Z.PS
DINENSION N(80), INFILE(I), IFNT(20)
DIMENSION IB(272), IBUF(2%56)
§X=o.
88=0.
8=0.
URITEC(1,4400)
4400 FORNAT ( “AVio0o OR CRK",/,
C "NOTE: PROGRAM EXPECTS DATA TO BE IN ONE SEQUENTIAL" ./,
c" FILE NITH GROUP 1 FIRST THEN GROUP 2, ETC.".,/.
C "NOTE: MAXIMUN OF 80 GROUPS®" ./,
C "ENTER { FOR CRT QUTPUT , 6 FOR LPT ")
READC(1,¢) TIUNIT
URITE(1,44095) '
4405 FORMAT ( °DO0 YOU WANT PRINTOUT OF RAW DATA 1 = YES , 0 = NO*)
READ(i,») IPTO
URITEC(L,4406)
4406 FORNAT ( °TOTAL WUMBER OF SUBJECTS? ")
READ(1,») NSUB
URITEC(1,4407)
4407 FORMAT ¢ "HOW MANY GROUPS? (LIMIT IS 80) ")
READ(1.,») NGRP
URITEC(1,4408)
4400 FORMNAT ¢ "ENTER NAME OF INPUT DATA FILE: " )
READ (1,300) INFILE
300 FORMAT (3a2)
URITE(1,409)
409 FORMATC("ENTER INPUT DATA FORMAT I.E. (F10.4) ")
READC1.,308) IFHT
301 FORNAT(2042)
10CB8=25¢6
CALL OPEN (18, JER.INFILE.3,0,-2,1DC8S8)
IFCIER.GE.0) GO TO 870
URITEC1,633) INFILE,IER
633 FORMAT(3IX.,3A2," FAILED TO OPEN , IER = s84",13)
STOP 633
870 VRITE(Ci,4410)
4410 FORMAT ( "ENTER SUBJECTS/GROUP BEGINNING WITH GROUP ONE" ./,
C "HIT RETURN KEY AFTER EACH EMNTRY" )
00 3 Jei, NGRP
3 READCL,.*) NCJ)

90 FORMATC(/, " GROUP",3X,"N
$11X,°80°%)
D0 S Jei, NGRP

",7%,°SUMX ", 8X, "SUMK2",9X, "MERH",

LL=NCJ)
IFCIPTO.EQ. 1)URITECTIUNIT,.2)J
2 FORNAT(" GROUP *.12," RAW DATA")
DO 4 K=1,LL
CALL READF(IB, IER, IBUF)
CALL CODE

bs




0083
0086
0087?
0038
0089
0060
0061
0062
0063
0064
0068
0066
0067
0068
0049
0070
0071
0072
0673
0074
0078
0076
0077
0078
0079
0080
0081
0082
0003
0004
0008
006¢
008?
000
0089
00990
0091
0092

So
100

8793
200

READ C(IBUF,IFNT) DATAX

IFCIPTO.EQ. 1)URITECIUNIT,IFHT)IDATAX
Sn8X+DATAX

98288+DATAXee2

BBS(J)=BRS(J)I+DATAXS»2

BCJ)InBCJ)+DATAN

XBARCJ)I=BCJII/NCI)
S0(JIwDSQRT((BBSC(JII=(B(J)Ien2)/N(J ) I/ (HCJI=1))
CONTINUE

MRITECIUNIT,.90)

00 S0 J=1,NGRP

MRITE C(IUNIT,100)J,NCJ),B(J),BB8CJ), XBARCY),S8D(J)
FORMAT(LIX,13,3%X,13,4(3X,F10.3))
Xa(8Xee2)/N8UB

00 6 L=1t,NGRP

BB=BB+((B(L)I®®2)/N{L))

§3T=88-X

838G=80-X

88UG=98-88

BOF=NGRP~1

UOF=NSUB-NGRP

TOF=NSUB-1

BNS»88BG/BDF

UNS=88UG/NOF

FuBNS/UNS

CaLL FPROB (F,BOF,¥DF.2,P8)

URITECIUNIT,873)

FORMATC(//,13X,"SQURCE TABLE "./)

WRITE C(IUNIT,200) SST,TDF,S88G,BOF.BMS,F.PS,SSNG, UDF, WNHS
FORMAT (/," SOURCE 8s DF*.10X,
$°NS F P
$//7,% TOTAL *,2F13.3,

$/,* BETWEEN *,3F13.3,2X%X,F11.4,2X,F9.85./,

$* WNITHIN ', 3F13.3)

CALL CLOSE (IB,IER)

sTOP

END

ENDS
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§ AV11 (RB-k)  (One-way ANOVA, Repeated Measures)

| Purpose:

i This program performs a one-way analysis of varianc: with repli-
cation either by using matched subjects or repeated measures.

Mathematical Model:

The model for this design is:

R T TR,

X,, =u+8, +mv, +E,.
1] J i 1]

The hypothesis to be tested is:

Ho: Bj = 0 for 211 j

e = g g s i+

The fixed effect model (Model |) was assumed in the deviation of
the expected values of the mean sguares.

‘
|
f
ro Layout of Desian:

i
|
I
o

Treatment Levels

1. There are k levels of treatment B.

2. Subjects are assigned to a treatment so that variability within
a treatment is less than the variability among treatments.
Homogeneity within treatments may be achieved by using a sub-
ject as his own control or by using subjects matched on the
basis of a variable that correlates with the dependent variable.

User Considerations and Procedures:

1. A data file must be created with each data point in a matrix
file. On input, index for within factor varies most rapidly.
(For example, first record is subject one, treatment b], subject

one, treatmer.t b2 . . ., subject one, treatment q<; second record
subject two, treatment b], subject two, treatment b2 ., subject
two, treatment bk . . .; the last record is subject n, treatment
bl’ subject n, treatment b2 .+ ., subject n, treatment bk.) A

printout of the raw data file would show k data points per line.
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2. The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line printer. Option: 1 for CRT
output, 6 for line printer output.

: 3. A printout of the raw data can be obtained. Option: 1 if raw
] data printout is desired, 0 for no printout. The output device
is designated by the above option (#2).

: 4., Parameters required:

F a. number of subjects (maximum 32767)

¥ b. number of groups (maximum 100)

c. number of subjects in each group (maximum 32767)

d. name of file

e. format of data file

5. Printout gives:

a. raw data by group (optional)

———
o T et i e o i

b. for each group: N, Ix, Exz, X, and SD (unbiased estimate)

c. ANOVA source table

Comments:

The F-test is analogous to a t-test for correlated data when the
design consists of only two treatment levels. This ANOVA design
permits an experimenter to minimize the offects of individual
differences. However, the design requires that the population

| covariances for all pairs of treatment levels be homogeneous.

Test Dota:
. This program was tested using data from Roger E. Kirk, Experimental
’ Design Procedures for the Behavioral Sciences, Wadsworth Publishing

Company, 1968, Pp. 132-134,

The accuracy of this program is equal to that obtained by the Statis-
o tical Analysis System and the Statistical Package for the Social
Sciences.
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RU,AV11
AV11 OR RBK
#%% ONE WAY ANCVA FOR REPEATED MEASURES *##
NOTE: DATA .NPUT READ SEQUENCE, INDEX FOR WITHIN
i FACTOR VARIES MOST RAPIDLY. PROGRAM EXPECTS ALL
DATA TO 3E !N ONE MATRIX FILE.
NOTE: MAXI™!M OF 400 TREATMENTS (WITHIN FACTOR)
ENTER | FOR CRT OUTPUT, 6 FOR LPT:
L )
! DO YOU WANT PRINTOUT OF RAW DATA | = YES , @ = NO
P 1
o ENTER # SS/GP
a 8
o ENTER # LEVELS FOR TREATMENTS:
4
ENTER NAME OF DATA FILE:
#AV1)

ENTER FORMAT OF DATA:
(4(4x,F18.4))
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2
=
(=]
b
pat'|
>

3.0000 7.0000 4.0000 7.0000
6.0000 8.0000 5.0000 8.0000
3.0000 7.0000 4.0000 9.0000
3.0000 6.0000 3.0000 8.0000
| 1.0000 5.0000 2.0000 10.0000
; 2.0000 6.0000 3.0000 10.0000
- 2.0000 5.0000 4.0000 9.0000
o 2.0000 6.0000 3.0000 11.0000
TREATMENT N SUMX SUMX2 MEAN O
- 1 8 22.000 76.000 2.750 1.488
i 2 8 50.000 320.000 6.250 1.035
| 3 8 28.000 104.000 3.500 .926
5 4 8 72.000 660.000 9.000 1.309
%
| SOURCE TABLE
SOURCE 3 OF MS F P
TOTAL 235.50000 3.
TREATMENT 194 5000 3.  64.8333 47.7719 .00000
SUBJECTS 12.5000 7. 1.7857 1.3158 .29097
RES | DUAL 28.5000 21. 1.3571
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“AViIL T=00003 I8 ON CRO0002 USING 00014 BLKS R=9000

y 0001 FTN4,L

; 0002 PROGRAM AVil
, 0003 DIMENSION IFMT(20), INFILE(D)
; 0004 DOUBLE PRECISION S2(80),0MTX(B80),X82¢(80),83,34,88,CT,SST
? 0008 DOUBLE PRECISION 88S,911,83TR,SSER.XBAR(E0),8D(80)
f 0006 DOUBLE PRECISION RMSS,RMSTR,RMSER,FS,FTR, TEMP
: 0007 POUBLE PRECISION DFT,DFS,DFTR,DFER.DF1.DF2,F,2,P$
‘ 0009 DIMENSION 1BC272).1BUF(256)
0009 WRITE(1, 4400
0010 4400 FORMAT ( "gAv11 OR RBK® ./,
L 0011 C* wese ONE VAY ANOVA FOR REPEATED MEASURES see* ,//,
- 0012 C* MNOTE: DATA INPUT READ SEQUENCE., INDEX FOR MITHIN®,/,
- 0013 ce FACTOR VARIES MOST RAPIDLY. PROGRAN EXPECTS AuL"./,
! 0014 DL DATA TO BE IN ONE MATRIX FILE." ./,
] 0015 C*" NOTE: MAXIMUM OF 80 TREATHMENTS WITHIN FACTOR * ,//,
| 0016 C*ENTER 1 FOR CRT OUTPUT, 6 FOR LPT: *)
- 0017 READCL,*) IUNIT
- 00138 WRITEC1, 4409)
i 0019 +409 FORMAT("DO YOU WANT PRINTOUT OF RAW DATA { = YES , 0 = NO *)
f 0020 READC1,¢) IPTO
6021 VRITE(1,4410)
0022 4410 FORMAT ( "ENTER & SUBJECTS/GROUP )
0023 READC!.#) NS
0024 VRITE(1,4411)
0025 4411 FORMAT C( “EWHTER & LEVELS FOR TREATNENTS: *)
0026 READCL,®) NLV
0027 WRITEC1, 4412)
0028 4412 FORMAT ¢ "ENTER NANE OF DATA FILE:® )
0029 READC1,106)INFILE
0030 106 FORMAT(3IAR2)
0031 10CBS=256
0032 CALL OPEN(1B,IER,INFILE,3,0,-2,1DCBS) f
0033 IFCIER.GE.0)GO TO tof |
0034 WRITE(1,4413) INFILE,IER
0035 4413 FORMAT(SX.3A2,3X,°DATA FILE FAILED TO OPEN, IER = ",IS )
0036 STOP 4413

0037 101 WRITE(1,4414)
0038 4414 FORMAT ( C“ENTER FORMAT OF DATA: T.E. (4F10.4) *)

0039 READCE , 102)IFNT

0040 102 FORNAT(20A2)

0041 IFCIPTO.EQ. 1)VRITECIUNIT, 1)

2042 1 FORMATC(® RRW DATA®")

0043 DO 20 K=i,NS f
0044 CALL READFCIB.,IER, IBUF,IDCBS) ‘
0043 CALL COOE '
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4
Eo
;o 0046 RERDCIBUF, IFMT )(DNTXCJ), o1, NLY)
% 0047 IFCIPTO.EQ. 1)WRITECIUNIT, IFNT XCDMTXCJ), d=m1, HLY)
ﬁ 0048 TENP =0
0049 DO 16 I=i,NLV
‘ 0030 NH=NH+1
E 0081 82¢1)e82C 1> +DNTXCT)
| 0082 XS2¢ 1)aXS2¢ 1) +DNTRC ) ow2
] 0053 $3=G3+DHTXC [)e02
L' 0084 S4mS4+DNTXC )
L 008s TEMP=TENP+DNTX(I)
| 0086 10  CONTINUE
i 0087 88280+ TENPes2
: 0038 20 CONTINUE
0059 CT=gdse2/NN
006¢ 88T=83-CT
0061 $SS=(S9/NLY)-CT B
| 0062 D0 30 Isi,NLV |
; 0063 XBARCI)=G2C 1) /NS »
- 0064 30 S118811+82¢ 1)ee2
C 0065 S11s811/N$
| 0066 SSTR=811-CT
o 0067 $SER=$3T-383-85TR
- 0068 DFT=NM-1
- 0069 DFS=NS-1
. 0070 DFTR=NLU-1
; 0071 DFER=DFT-DFS-DFTR
i 0072 RNSS=$8S/DFS
0073 RMSTR=S$STR/DFTR
. 0074 RMSER=$SER/DFER
: 0075 FSeRMSS/ANSER
0076 FTRaRMSTR/RNSER
0027 DF1eDF§
0078 DF2=0FER
0079 Fufg
0000 CALL FPROBCF,DF:,DF2,2,PS;
0001 DFL=DFTR
00082 DF2=DFER
0003 FaFTR
0084 CALL FPROBCF,OF1,DF2,2,PTR)
0008 DO SO Is=1,NLY
0006 ANS= NS
0087 30  SD(I)aDSARTCCANS®XS2CI)-(S2¢I)e#2))/CANSOCANS-1.)))
0098 WRITECIUNIT.S1)CI, NS, 82C1),X82C 1), XBARCI),$DCI), I=t, NLW)
0089 IJ1 FORMAT(//.," TREATHENT N SuUNX SuUMRe
0090 $ MNEAN $0%, /7,
0091 $C17,8%,13,4%,F10.3,2%,F10.3,2X,F10.3,2%,F10.3)) |
0092 VRITECIUNIT,108)88T,DFT,SSTR, DFTR, RHSTR,FTR,PTR, 388, 0FS, RHSS, j
0093 $FS,PS, SSER, DFER, RNSER ,
0094 109 FORMATC///7, 18X, “SOURCE TABLE *,///.X,"SOURCE ", 12X,"S8", X, ?
9093 $°DF*, 11X, "MS", 11X, "F ", 10X, "P*,//," TOTAL" ,9X,F12.4,1X,F6.0, 5
0096 #/.," TREATMENT *, 2%, F12 4,1X,F6.0,3%X,F12 .4,3%,F10.4,3X, D
0097 “F6.5./," SUBJECTS *,d¥,r12. 4,1X,Fé.0,3%X,F12.4,3X,F10.4,3X, |
0098 AF6.5,7,% RESIDUAL ", <, F12.4,1%,F6.0,3%, F12.4) |
0099 CALL CLOSE(1B) |
0100 END
0101 ENO$
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AV20 (CRF-P,Q)  (Two-way ANOVA)

Purpose:

This program performs a two-way completely randomized facotrial
analysis of varlance without replication. !

Mathematical Model:
The model for this design is:

X]Jm =y + Ai + BJ + ABlj + Em(ij)

The hypotheses to be tested are:

o Ho: Ai = 0 for all |
| Ho: Bj = 0 for all j

Ho: AB,, = 0 for all 1]

1

- The fixed effect model (Model |) was assumed In the derivation of
the expected values of the mean squares.

Layout of Design:

1 2 S represents a
set of subjects

1. There are two factors (A,B) with p and q levels of treatments
respectively., The experiment consists of pq treatment combin-
ations. The above example includes three levels of Factor A,
two levels of Factor B.

2. Subjects are randomly assigned to the pg treatment combinations,
with each subject receiving only one combination.

3. There should be more than one subject per pq treatment combinations.
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User Considerations and Procedures:

1. A data flle must be created with each data point in a sequential
file. On input, Factor B varies most rapidiy, then Factor A.
(For example, first record is subject one for treatment ab'],

second record sudject two, treatment ab‘] .« + ., then subject

one treatment ab]z, next is subject two, al;a]2 + + +, then

subject one treatment ab21 « +« ., final record would be sub-
ject n for treatment abpq.) A printout of the raw data file 3
f would show one data point per line.

! 2. The data analysis can elther be displayed on the CRT or a hard-

copy can be obtained from the line printer. Option: 1| for CRT
output, 6 for line printer oufput.

3. A printout of raw data can be obtained. Option: | if a raw
data printout is desired, 0 for no printout. The output device
is designatad by the above option (#2).

k. Parameters required:

a. number of levels of Factor A (maximum 30)

b." number of levels of Factor B (maximum 30)
c. ﬁ;ﬁhgr of subjects per AB cell (maximum 32767)
d. name 6?“di§a file
e. format of data file
5. Printout gives:
a. raw data (option)
2

b. for each cell: L, £x“, X, SO (unbiased estimate)

¢. ANOVA source table

Comments:

Program uses least square analysis for unequal cell sample sizes. This
ANOVA design permits interaction effects to be evaluated. Power tests
can be used to determine the number of subjects necessary for the
experiment.

varibut o Takedl At ' I
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Test Data:

|

g This program was tested using data from Roger E. Kirk, Experimental )
1 Design Procedures for the Behavioral Sciences, Wadsworth EuSIisFlng !
g Company, 1968, Pp. 1/5-1/6.

3

; The accuracy of this program is egqual to that obtained by the Statis-

- tical Analysis System and the Statistical Package for Social Sciences.
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RU,AV20
AV28 OR CRFPQ
REF: BRUNING & KINTZ, 1968
SECTION 2.2
FACTORIAL DESIGN: TWO FACTORS
NOTE: PROGRAM CALCULATES LEAST SQUARES
SOLUTION IF UNEQUAL CELL N'S
NOTE: ON INPUT DATA READ SEQUENCE, INDEX
FOR FACTOR B VARIES MOST
RAPIDLY. PROGRAM EXPECTS DATA TO BE IN
ONE SEQUENTIAL FILE.
NOTE: MAX 30 * 30 DESIGN
ENTER 1 FOR CRT OUTPUT, 6 FOR LPT:

D0 YOU WANT TO PRINT OQUT OF RAW DATA | = YES , @ = NO
1

ENTER INPUT DATA FILE NAME:

#AV29

ENTER [NPUT DATA FORMAT:
(Lx,F1@.4)

ENTER # LEVELS ON FACTOR A & B:
2,4

FACTOR A, LEVEL: 1

FACTOR B, LEVEL: 1

ENTER # SS THIS CELL:
4

FACTOR A, LEVEL:
FACTOR B, LEVEL: 2
ENTER # SS THIS CELL:
4

FACTOR A, LEVEL:
FACTOR B, LEVEL: 3
ENTER # SS THIS CELL:

4

—

—

—_—

FACTOR A, LEVEL:

FACTOR B, LEVEL: 4
ENTER # SS THIS CELL:

4

FACTOR A, LEVEL: 2

—

FACTOR B, LEVEL:
ENTER # SS THIS CELL:
4

FACTOR A, LEVEL: 2
FACTOR B, LEVEL: 2
ENTER # SS THIS CELL:

4

FACTOR A, LEVEL: 2
FACTOR B, LEVEL: 3
ENTER # SS THIS CELL:

4

FACTOR A, LEVEL: 2
FACTOR B, LEVEL: 4
ENTER # SS THIS CELL:

4
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GROUP

GROUP

GROUP

GROUP

GROUP

GROUP

GROUP

GROUP

m
—

NN -~ — -
FWPN — Wi~

SOURCE

TOTAL

FACTOR B

A % B

ERROR

11 RAW DATA
3.0000
6.0000
3.0000
3.0000
1 2 RAW DATA
4.0000
5.0000
4.0000
3.0000
1 3 RAW DATA
7.0000
8.0000
7.0000
6.0000
1 4  RAW DATA
7.0000
8.0000
9.0000
8.0000
2 | RAW DATA
1.0000
2.0000
2.0000
2.0000
2 2 RAW DATA
2.0000
3.0000
4.0000
3.0000
2 3 RAW DATA
5.0000
6.0000
5.0000
6.0000
2 4  RAW DATA
10.0000
9.0000
11.0000
10.0000

SU
15.
16.
28
32

12,
22,
ho.

Egi g g o o 4

SS DF

MX

000
000
.000
.000
.000

000
000
000

235.500 3.
FACTOR A 3.125 1

194. 500 3.

19.375 3.
18.500 24,

SUMX2

63

Lo2

MS

125
.833
458
771

.000

66.
198,
258,

13.
.000
122,

000
000
000
000

000

.000

4.o54
84.108
8.378

MEAN

.750
.000
.000
.000
.750
.000
.500
.000

O — O~ W

p

.052693
.000000
.000788

a Py e 30 T iBwrd b w g T St

SD
1.500
.816
816
816
.500
.816
.577
816
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"Av20

06014
0602
0003
0004
0003
0066
0007
0008
0009
0610
oot}
0012
0013
0014
0013
0016
0017
0018
0019
0020
0¢2i
0022
0023
0024
0025
0026
0027
0028
0029
0630
0031
0632
0033
0034
0033
0036
0037
0038
0039
0049
0041
0042
0043
0044
00453
0046
0047
00490
0049
00359
0031

Tu00003 IS ON CROGV02 USING 00018 BLKS R=0000

FTN4,

4401

290
4411

4412

4413

194
191

44 14

19139
4418

4416

L

A0

PROGRAN AV2¢

DOUBLE PRECISION 8X2(20,20),82(20,20),86¢20),8?2(20),RDATA
DOUBLE PRECISION 33.,94,CT.S3T,S8AR,558,PAB.,PB

DOUBLE PRECISION SSAB,SSER.MS5B,MSA.MSAB,MSER,.FA,FB,FAB

DOUBLE PRECISIOiI TS8S,XBAR,DFT,.DFA,DFB,DFAB,DFER.F,0F1,0F2,2,PA
DIMENSION IB(272),[BUF(236)

DIMENSION NS(20,20),IFNT(20),N86(20),N87¢20)

DIMENSION INFILE(C3)

WRITE(L,4400)

FORMAT ¢ "AV20 OR CRFPQGs* ./,

"REF: BRUNING & KINTZ, 1968" ./,
“SECTION 2.2 ./,
“FACTORIAL DESIGN' TVUO FACTORS" ./,
* NOTE: PROGRAM CALCULATES LEAST SQUARES* ./,
‘ SOLUTION IF UNEQUAL CELL N’S* ,)
VRITE(1,4401)
FORMATC(" NOTE: ON INPUT DATA READ SEAQUENCE., INDEX" ./,
" FOR FACTOR 8 VARIES MOST" ./,
. RAPIDLY. PROGRANM EXPECTS DATA TQ BE IN" ./,
. ONE SEQUENTIAL FILE." ./,
. NOTE: MAX 20 s 20 DESIGN® ,//)

VRITE(L, 4411)

FORMAT ¢ “"aENTER 1 FOR CRT OUTPUT, 6 FOR LPT: *)
READCL,=) TUNIT

IFCIUNIT.NE.L.AND.IUNIT . NE.6)G0 TO 290
WRITECL,4412)

FORMATC("DO YOU WANT TO PRINT OUT OF RAW DATA i= YES , 0= NO")
READ(L,=) IPTO

WRITEC(1,4413) ;
FORMAT ¢ “ENTER INPUT DATA FILE MNANE:"' )

READCL,194)INFILE |
FORMAT(3A2)

FORMAT(20A2)

IDCBS=256

IFCLENGTH .LT.144) IDCBS=144

CALL OPENCIB, IER.INFILE,3,0,-2,1DCBS)
IFCIER.GE.0)GO TO 19133

WRITEC1,4414) [ER

FORMAT ¢ “NO OPEN INPUT DATA FILE, IER = "5 ) Iy
sTOP

URITE(1,4413)

FORMAT ( “ENTER INPUT DATA FORNAT! 1.E. (Fl1O0. 4)"
READCL.191)IFNT

WRITE(1, 4416)

FORMAT ¢ “ENTER ® LEVELS OM FACTOR A & B! ") |
READCL.,»)> NLA,NLD :
HGPS=NLA=NLB

DO 1913 LA=1, NLA
DO 1913 LB=1,NLD
HRITEC(1,4417) LA
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P
E 0032 4417 FORMAT ¢ *FACTOR A, LEVEL: ",1IS )
: 0053 WRITEC1,4418) LD
g 0054 4419 FORMAT ¢ *FACTOR B, LEVEL! ",1% )
| 0039 WRITE(1,4419)
| 0056 4419 FORMAT ¢ *ENTER & SUBJECTS THIS CELL: ")
' 0037 READCi,®) HSCLA,LD)
] 0039 KmNSCLA,LB)
i 0039 TSS=TSS+K
g 9060 [FCIPTO.EQ.1)URITECIUNIT,2)LA. LB
i 0061 2 FORMATC® GROUP  ",213,° RAW DATA™)
, 0062 DO 1914 Nsi,K
i 0063 CALL READFCIB.,IER, IBUF)
: 0064 CALL CODE
- 0063 READCIBUF ., IFMT)RDATA
b 0066 IFCIPTO.EQ. 1)VYRITECIUNIT . IFHTIRDATA
t 0067 82(LA,LB)=S2(LA,LBY+RDATA
0068 83=83+RDATA2
0069 S4nS4+RDATA
0070 S6(LAINS6CLA)+RDATA
0071 $7¢(LB)=S?(LB)+RDATA
0072 NSGCLADuNS6CLA)+
0073 NS?(LB)I®NS7(LB)+1
0074 SH2CLA,LB)=SX2C¢LA,LB)I+RDATA®S2
0075 1914 CONTINUE
0076 1915 CONTINUE
0077 WRITECIUNIT,3004)
0079 DO 3008 li=i,NLA
0079 DO 3605 I2={,NLB
0080 XBAR®S2¢ 11, 12)/NSCI1.12)
0081 ANS=NSCI1,12)
0082 SO=DSQRTCCANS®#SX2¢(11,12)-82¢I1,12)sm2)/
0003 SCANS®CANS-1.)))
0004 3008 WRITECIUNIT,30111,12,NSCI1,12),82¢11,12),8%2(11,12), XBAR, 3D
0083 3004 FORMAT(®"0  CELL N SUMX SUMX2 MEAN®
0086 $," SD*)
0087 301 FORMATC2X,213,3X.14,3%,4C1X,F10.3)) :
0088 CTeS4s¢2/T8S %
0089 $ST=83-~CT
0090 00 699 LA=L.NLA
0091 699 SSA=SSA+36C(LA)*=2/NS6CLA)
0092 3SA=SSA-CT
0093 D0 799 LBwi,NLB
0094 799  3SBwSSB+S7(LB)Ie2/NS7CLB)
0098 $88=588-CT
0096 DO 899 LA={,NLA
0097 DO 899 LB=t,NLD
0098 899 SSAB=SSAB+S2(LA,LB)ee2/NSCLA,LE)
0099 SSAB=SSAB-3SA S8B-CT
0100 SSER=8ST-$8A-S3B-584AB ;
- 010t DFT=TSS~1 }
F 0102 DFA=NLA-{
i 0103 DFB=NLD-1 ;
. 0104 DFAB=DFASDFB
0108 DFER=DFT-DFA-DFB-DFAB
0106 HSA=SSA/DFA
0107 MSB8=3SB/DFB
0108 HSAB=SSAB/DFAB
0109 HSER=SSER/DFER
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0110
oft11
0112
0113
0114
0118
ot1tLé
6L17?
o118
0119
0129
¢121
6122
0123
0124
0128
0126
0127
0128
0129
0130
0131
0132
0133

1299

FA=MSA/NSER

FBsMSB/NSER

FaB=NSAB/MSER

FuFQ

DFi=DFQ

DF2=DFER

CallL FPROBCF.,DF1.DF2,2,P4Q)

FuFB

DFi=DFB

DF2=DFER

CALL FPROB(F,DFL.DF2,2,PB)

F=FAB

DFi=sDFAB

DF2=DFER

CALL FPROB(F.,DF1.0F2.2,PAB)

WRITECIUNIT,1299)8ST.DFT,88A,0FA, HSA,FA.PA,SSB,.DFB.NSB.FB.,P8B,

$SSAB.DFAB . MSAB,.FAB.,PAB, SSER,DFER, MLER

FORMAT(*¢ SOURCE",8X.,*“S8",8X,“DF".6X,"MS", 9%, "F", 1%, "pv//

$° TOTAL",6X,F10.3,FS.0/3%X,"FACTOR A ",F10.3,F5.0.2F10.3,F10.6/

$3IX,"FACTOR B ",F10.3,F3.0,2F10.3,F10.6/3X,"A » B",4%,F10.3,

$FS.0,2F10.3.F10.6,/SX,"ERROR " ,F{06.3,F5.0,F10.3)

CALL CLOSE(CIB, IER)
END
ENDS
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AV218B (SPF-P.Q)  (Two-way Split Plot ANOVA, Repeated Measures)
Purpose:

This program performs a two-way split-plot or mixed analysis of
variance.

Mathematical Model:
The model for this design is:

Xijm = U P A B+ AB o) Y 8 m() * Bo(igm)
The hypotheses to be tested are:

Ho: Ai = 0 for all i
Ho: Bj = 0 for all j

Ho: ABij = 0 for all ij

The mixed effect model (Model !11) was used in the derivation of
the expected values of the mean squares.

Layout of Desian:

B, B2 33
AI SI sl 7 S represents a
set of subjects

Ay [ S2 | S2| %2

1. There are two Factors (A and B) with p, q levels of treat-
ments respectively. Factor A is designated as the between
block or nonrepeated measure. Factor B is the within block
repeated measure. The above example includes two levels of
Factor A, three levels of Factor B.

2. Subjects from a common population are randomly assigned to
the levels cf Factor A. After this, levels of treatment B
are assigned randomly to the subjects except when the nature
of the repeated measure precludes randomization of the pre-
sentation order.




User Cor<'4erations and Procedures:

1. A matrix data file must be created with all data points for each
subject in one record. On read input, the within Factor B varies
fastest, then Factor A. (For example, record one contains subject
1, cell ab]‘, ab]2 . « .y ab, ; second record is subject 2, ab,l,

lq

ab]2 N ab]q; etc. Repeat the same procedure for subjects in

Factor Ap.) A printout of the raw data would show q data points

per line.

2. The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line printer. Option: 1 for (RT
output, 6 for line printer output.

; 3. A printout of the raw data can be obtained. Option: 1 if raw
| data printout is desired, 0 for no printout. The output device
‘ is designated by the above option (#2).
L. Parameters required:

a. number of levels of between Factor A (maximum 25)

b. number of levels of within Factor B (maximum 25)

c. number of subjects per AB cell (maximum 32767)

d. name of data file

e. format of data file

5. Printout gives:

a. raw data by group (optional) i
b. for each group: N, Ix, Exz, X, and SD (unbiased estimate)

¢. ANOVA source table

Comments: i

Program uses least squares a~-lysis for unequal cel! sizes on Factor A. i
This ANOVA design permits interaction effects to be evaluated. |In a
split-plot design, estimates of the within block (Factor B and inter-
action AB) effects are more accurate than estimates of between block
(Factor A) effects. I|f an experimenter's primary interest is in the
within-block effects, a split-plot design is more powerful than a
randemized factorial block design (AV22). However, if equal precision
for all treatment effects is desired, the average power of a random-
ized factorial block design is greater. Power tests can be used to
determine the number of subjects necessary for the experiment.
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Test Data:

¥

E This program was tested using data from Roger 5. Kirk, Experimental

: Design Procedures for the Behavioral Science:, Wadsworth Publishing

; Company, 1968, Pp. 249-251,

? The accuracy of this program is equal to that obtained by the Statis-
2 tical Analysis System and cthe Statistical Package for Social Sciences.
L

?




. RU,AV218
‘ AY21B OR SPFPQ
] REF: BRUNING & KINTZ, 1968
\ SECTION 2.7
5 TWO FACTOR MIXED DESIGN: REPEATED MEASURES ON ONE FACTOR
) NOTE: PROGRAM CALCULATES LEAST SQUARES SOLUTION
: IF UNEQUAL CELL N'S
; NOTE: ON INPUT DATA READ SEQUENCE, INDEX FOR
, WITHIN FACTOR (B) VARIES MOST RAPIDLY.
* PROGRAM EXPECTS ALL DATA TO BE IN
! ONE MATRIX FILE.
NOTE: MAX 258 * 25W DESIGN
o ENTER 1 FOR CRT OUTPUT, & FOR LPT QUTPUT:
! . o
v DO YOU WANT TO PRINT OUT DATA | = YES , § = NO
z 1
| | ENTER INPUT DATA FILE NAME:
#AVT I

: ENTER INPUT DATA FORMAT:

f (b(bX,F18.4))

L ENTER # LEVELS FOR BETWEEN FACTOR (MAX 25):

o 2

3

Lo ENTER # LEVELS FOR WITHIN FACTOR (MAY. 25):
4

GROUP NUMBER. 1

ENTER NUMBEK OF SUBJECTS 1IN THIS GROUP:
4

GROUP NUMBER: 2

ENTER NUMBER OF SUBJECTS IN THIS GROUP:
I

6k
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GROUP: 1 RAW DATA
_ 3.000 7.000 4.000 7.000
g 6.000 8.000 5.000 8.000
3.000 7.000 4.000 9.000
; 3.000 6.000 3.000 8.000
‘ GROUP : 2 RAW DATA
y 1.000 5.000 2.000 10.000
: 2.000 6.000 3.000 10.000
, 2.000 5.000 4.000 9.000
! 2.000 6.000 3.000 11.000
' CELL N SUMX SUMX 2 MEAN STD DEV
. o b 15.000 63.000 3.750 1.500
12 4 28.000 198.000 7.000 .816
1 3 L 16.000 66.000 4,000 .816
i 14 4 32.000 258.000 8.000 .816
- 2 1 4 7.000 13..000 1.750 .500
e 2 2 4 22.000 122.000 5.500 .577
| f 2 3 4 12.000 38.000 3.000 .816
P 2 4 4 40.000 402.000 10.000 .816
- SOURCE SS OF MS F p
Lo TOTAL 235.500 31.
\ BETWEEN 12.500 7.
{ FACTOR A 3.125 1. 3.125 2.000 .205762
ERROR BTW 9.375 6. 1.562
WITHIN 223.000 24,
FACTOR 8 194.500 3. 64.833  127.890 .000000
A * 8 19.375 3. 6.458 12.740 .000228
ERROR W/ (N 9.125% 18. .507
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*AV218 Tu00004 I8 ON CRO0OO2 USINGC 00023 BLKS R=0192
0001 FTH4,L :
0002 PROGRAN AV21B I
0003 OOUBLE PRECISION DVECTR(20),8A8X(20),8A8X2(20),88(20) .
0004 DOUBLE PRECISION MSC,NSERRB,MSTR,NSTRXC.FC,FYR.2,PC.PTR,PTRXC E
0008 DOUBLE PRECISION DSX(20,20),05X2(20,20),65%X2(20),G8X(20) ?
0006 DOUBLE PRECISION TENP.,TSX2,C7,887,85C,888B,SSW,FTRXC,F,DF1,DF2
00067 DOUBLE PRECISION MSERRU,GT,.SSTRXC.,SSTR.DFTRXC,DFSERW
0008 DOUBLE PRECISION SIG(20,20),8A/X82(20), XBARC20,20),TNS,SSERRS
0009 DOUBLE PRECISION SSERRY,DFSB,DFST,DFSC.DFSERB,DFSU.DFSTR
00190 DINENSION IB(2?72),IBUF(236), IFILEC3),NSSC20),IFHT(20)
0011 URITE(1,4400) ‘
0012 4490 FORMAT ( *Av21B OR SPFPQ°® ./, i
0013 C °REF: BRUNING & KINT2, 1968" ./,
0014 C "SECTION 2.7° ./, :
0018 C"TUO FACTOR MIXED DESIGN: REPEATED MEASURES ON ONE FARCTOR®,/. !
0016 c* NOTE: PROGRAM CALCULARTES LERST SQUARES SOLUTION"./, '
0017 c - IF UNEQUAL CELL N’S"
0018 WRITEC(1,4406)
0019 4406 FORMAT C * MOTE: ON INPUT DATA READ SEQUEMCE., INDEX FOR".,/,
0029 c* WITHIN FACTOR (B> VARIES MOST RAPIDLY."* ./,
6021 c* PROGRAM EXPLCTS ALL DRTA TO BE IN" ./,
0022 c* ONE MATRIX FILE." ./,
0023 c " NOTE: MAX 208 « 208 DESIGN® )
0024 1 URITE(1,4411) !

0023 4411 FORMAT ( “gENTER 1 FOR CRT OUTPUT, € FOR LPT QUTPUT: *)
0026 READ(1,¢) IUNIT

0027 IFCIUNIT NE.1 . AND.TUNIT . NE.6)G0 TO 97

0029 WRITECL,4412)

0029 4412 FORMAT ( ‘DO YOU UANT TO PRINT OUT DATA 1| = YES , 0 = NO ")
00390 READ(1,%) IPTO

0031 URITEC1,4413)

0032 4413 FORMAT ¢ "ENTER INPUT DATA FILE NAME:* )

0033 READC1,85)IFILE

0034 85 FORMAT(3A2)

0033 10CB88=2%6

0036 CALL OPEMNCIB,IER,IFILE,3,0,-2,1DCBS)

0037 IFCIER.LT.0)G0 TO 98

0038 BRITEC1,4414)

0039 4414 FORMAT ( °“ENTER INPUT DATA FORMAT [.E. C4F10.4)" )

0040 READC1,80)IFNT

0041 80 FORMAT(2042)

0042 WRITEC1,4413)

0043 4415 FORMAT ¢ °QENTER # LEVELS FOR BETWEEN FACTOR (MAX 20): )
0044 READ(1.%) NGPS

0045 URITEC(1,4416)

0046 4416 FORMAT ¢ °*SENTER # LEVELS FOR MITJIN FACTOR (HMAX 20): *)
0047 READC1,%) NLV

0048 DO 19 NC=1,NGPS }
0049 WRITEC1,4417) NG |
0050 441? FORMAT ( °*GROUP NUMBER: ", IS )

0051 URITEC1, 4418)

0032 4418 FORMAT ( “ENTER NUMBER OF SUBJECTS IH THIS GROUP: *)
0083 READ(1,e) 188
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0034
0083
0084
0087
0088
0089
0069
0061
0éé2
0063
0064
0068
0066
0067
0068
0069
00?0
0421
06?2
00?3
0074
00?3
0078
0077
0079
0079
00089
0081
0082
0003
0084
0003
0008
000?
0008
0089
00990
0091
0092
0093
0094
0093
0096
009°?
0098
0099
0100
o101
0102
0103
0104
0103
0106
6107
6108
0109
6110

SR i il T T SIS T " Rt

10

191

1913

1916

1973

1976

TH8=TNS+188

NSS(NG)=18S

IFCIPTO.EQ. 1DURITECIUNIT,2)NG
FORMAT(* GROUP: *,13," RAV DATA®)
PO 10 J2=1,188

CALL READF(1D.,1ER,1BUF)

caLL CoODE
READCIBUF, IFMT )X DVECTR(J1),J1=1,NLW)
TENP SO .

IFCIPTO.EQ. LOVWRITECIUNIT,9)(DVECTR(J3),J3=1,NLVY)
FORMATC(10F9.3)

00 ? Ji=1,NLM

TENP=TEMNP+DVECTR(J 1)
SASK(NG)I=SASR(NGI+DVECTR (J1)

SASX2( NG )>=SASX2( NG I+DVECTR(J1)8n2
DSXCNG,J1)=DSX(NG, J1)+DVECTR(J1)
DSX2(NG, J1)=DSK2(NG,Ji)+DVECTR(J1)an2
CONTINUE

SAXB2(NC)=SAXS2(NC)I+TEMP #»2

CONTINUE

SSCHG)IrISS(NG)

PO 11 Ji=3,NLY
XBARCNG,J1)sDSX(NG,J1)/8S(NG)

SIC(NGC,J1)=DSARTC((SSCHNG)I*DSX2( NG, J1)=-DSRING,J1)*n2)/

$CS8(NG)I(SS(NG)H-1)))

GSX(NG )=GSX(NG)+DSX(NG, J 1)
CSX2(HG)IwGSX2(NCI+DSX2( NG, J1)
CONTINUE

CONTINUE

URITE C(IUNIT,1904)

FORMAT(/* CELL N SUMX SUnX2 MEAN

C*STD DEY")
DO 193 Ji=1,NGPS
FORMAT(213,16,4F10.3)

WRITECIUNIT,1905)(J1,J5,NSS8CJ1),D8XC(J1,J3),08X2¢J1,43),

$XBARCJ1,J8),81GCJ1,J3),d5=1, NLY)
CONTINUE

DO 19135 Ji=1,HNGPS
TEX2=T8X2+CG8R2¢J 1)

GTaZT+GSXC(J 1)

CTaGTes2/C(THSeNLY)

88T=T8X2~-CT

DO 1916 Ji=1,NGPS
88C»88C+GSX(JU1)882/(8SC(J1)aNLW)
888wS8B+8AXS2( V1)

$88=8SB/NLW-CT

88C=8SC-CT

SSERRB=S8B-8SC

88U»88T7~-888

TENP=O

DO 1976 Ji=1,HLY

DO 1975 Ki=1,NGPS
SSTRXC=SSTRXC+DSX(K1,J1)##2/88(K1)
TEMP=TENP+DSX(K].J1)

TENPsTEMP»=2/TNS
$STR=SSTR+TENP
TEMP=0 .
67
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A 0111 §8TR=§8TR-CT
0112 8STRXC=S8TRAC-88C-SSTR-CT
0113 8SERRV=8SU-3STR-SS TRXC
0114 00 199 Ji=1,NGPS
0118 DFSB=DFSB+8SCJ1)

] 0116 199 DFSTeDFST+88(J1)

; 011? DFSTeDFSToNLY-1

@ 0118 DFSBOFSB-1

[ 0119 DFRC=NGPS-1

; 0120 DFSERD=DFSB-DFSC

i 0121 DFSVU=DFST-DFSB

; 0122 DFSTRuNLW-1

; 0123 OFTRXC=DFSTR®DFSC

» 0124 DSFERWSDFSW-DFSTR-DFTRXC

' 0125 NSCeSSC/DFSC ;

, 0126 MSERRB=SSERRB/DFSERB

: 0127 MSTR=SSTR/DFSTR

i 0128 MSTRXC=SSTRXC/DF TRXC

- 0129 MSERRV=SSERRV/DSFERV

;o 0130 FCuMSC/MSERRB

L 0131 FTR=MSTR/MSERRV

P 0132 FTRXCuNSTRXC/HSERRW

; 1 0133 FafC

- 0134 DFi=DFSC

o 0138 DF2=DFSERB

o 0136 CALL FPROB(F,DF1,0F2,2,PC)

- 0132 FaFTR

: 0138 DF1=DFSTR
0139 DF2=DSFERV
0140 CALL FPROBC(F,DF1,0F2,2,PTR)
0141 FaFTRXC
0142 DF1=DFTRYC
0143 DF2=DSFERY
0144 CALL FPROB(F,DF1,DF2,2,PTRXC) r
0143 20 FORMATC"O SOURCE $$ OF s F ., }
0146 ce P*, /7% TOTAL®,
0147 $9%,F10.3,FS.0/* BETWEEN “,F10.3,FS5. 00" FACTOR A *
0148 $,F10.3,F5.0,2F10.3,F10.6/" ERROR BTW *, F10.3,F5.0,F10.3// ;
0149 $*  WITHIN®,6%,F10.3,F%.0/5X,"FACTOR B *,F10.3,F5.0,2F1".3, x
0150 $F10.6,7,5%,°A » B°,5X,F10.3,F5.0,2F10.3,F10.6/5%, "ERROR W/IN"*,
0151 $F10.3,F5.0,F10.3) !
0182 WRITECIUNIT,20)8ST,DFST, 838, DFSB, SSC,OFSC,MSC, FC, PC,SSERRS,
0183 $OFSERS, ;
0134 $NSERRB,SSV, DFSY, SSTR, DFSTR, NSTR,FTR, PTR,SSTRXC,DF TRXC . MSTRXC, |
0188 $FTRXC, PTRXC,SGERRY, DSFERW, NSERRW ;
0156 CALL CLOSECIB,IER) ;
0157 GO TO 834 ;

0138 98 WRITE(1,4420) IER

0139 4420 FORMAT ( “INPUT DATAR FILE FAILED TO OPEN, ERROR CODE: *,:i% »

0160 sTO0P

0161 97 URITE(1,4421) ;
0162 4421 FORMAT ( °*INYALID OUTPUT UNIT 8* q

0163 GO TO 1
0164 834  END :
01653 ENDS 4
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(RBF-P,Q) (Two-way ANOVA, Repeated Measures)

This program performs a two-way randomized block factorial analysis
of variance with replication either by using matched subjects or
repeated measures with one subject.

Mathematical Model:

The model for this design is:

X,. =uy+A, +8, +AB.. +1_ + &
i J iJ m

ijm ijm

The hypotheses to be tested are:

Ho: Ai = 0 for all i
Ho: Bj = 0 for all j
Ho: Aaij = 0 for all i}

The fixed effect model (Model |) was assumed in the derivation of
the expected values of the mean squares.

Layout of Design:

1 2 S represents a
set of subjects

There are two Factors (A,B) with p and q levels of treatments
respectively. The experiment consists of pq treatment combina-
tions. The above example includes three ievels of Factor A,
two levels of Factor B.

Subjects are randomly assigned to the pq treatment combinations
with each subject or a set of matched subjects receiving all
combinations. The order of administration of the pq combina-
tions is randomized independently for each subject. |If sets

of matched subjects are used, one subject from each set is
randomly assigned to each treatment combination.

There should be more than one subject per pq treatment combinations.
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User Considerations and Procedures:

1. A data file must be created in matrix form. On read input,
Factor B varies most rapidly; then Factor A, then subjects.
(For example, record one contains subject one, treatments ab]],

ab e ey ablq; record two, subject one, treatment ab21, ab22 e ey

12
! aqu .
record, subject two, treatments abl‘, ab‘z. . ey abiq e e e,
subject n, treatments abp], abp2 . . .,ab__ ) A printout of the

., subject one, treatment abp‘, abp2 N abpq; next

Pq.
raw data flle would show g data points per line.

i 2. The data analysis can either be displayed on the CRT or a hard-
! copy can be obtained from the line printer. Option: 1 for CRT
i output, 6 for line printer output.

3. A printout of tho raw data can be obtained. Option: 1 if raw
data printout is desired, 0 for no printout. The output device
is designated by the above option (#2).

————

4. Parameters required:

a. number of levels of Factor A (maximum 25)

b. number of levels of Factor B (maximum 25) |
c. number of subjects (maximum 1000)

d.; name of data file

R e. format of data file

. 5. Printout gives:

a. raw data by group (optional)

b. for each group: N, Ix, sz, X, and SD (unbiased estimate)

c. ANOVA source table

Comments:

This ANOVA design permits interaction effects to be evaluaied. Pouwer
tests can be used to determine the nubmer of subjects necessary for
the experiment.




Test Data:

This program was tested using data from Roger E. Kirk, Experimental
Design Procedures for the Behavioral Sciences, Wadsworth gublishing

Company, 1968, Pp. 238-240. i

The accuracy of this program is equal to that obtained by the Statistical
Analysls System and the Statistical Package for Social Sciences.
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RU,AV22
AV22 OR RBF-P,Q TWO WAY ANOVA WITH REPEATED MEASURES
OR BLOCKS ON BOTH FACTORS. INDEX FOR FACTOR B FIRST,
THEN A AND LAST SUBJECTS. PROGRAM EXPECTS Q POINTS PER LINE
ENTER DATA FILE NAME
#JRBPQ

ENTER FORMAT OF DATA

(b(2x,F8.4))

ENTER 1 FOR CRT, 6 FOR LINE PRINTER OUTPUT
6
Vo LEVELS OF A

L 2

_LEVELS OF B
4

HOW MANY SUBJECTS
-’
PRINT OUT OF RAW DATA (1=YES,@=NO)
]
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!
1
] |
E
3
F RHH DATHY
f 3.0000 L4,0000 7.0000 7.0000
E 1.0000 2.0000 5.0000 10.0000
; 6.0000 5.0000 8.0000 8.0000
g 2.0000 3.0000 6.0000 10.0000
; 3.0000 4.0000 7.0000 9.0000
% 2.0000 4.0000 5.0000 9.0000
: 3.0000 3.0000 6.0000 8.0000
g 2.0000 3.0000 6.0000 11.0000
‘ CELL N SUMX SUMX2 MEAN $D
: 1o 4 15.000 63.000 3.750 1.500
; 12 N 16.000 66.000 4,000 .816
- 13 i 28.000 198.000 7.000 .816
' 1 4 4 32.000 258.000 8.000 .816
| 2 1 N 7.000 13.000 1.750 .500
§ 2 2 b 12.000 38.000 3,000 .816
| 2 3 4 22.000 122.000 5.500 577
= 2 4 4 40.000 402.000 10.000 .816
|
{ SOURCE TABLE
- SOURCE $S DF MS F P(F)
| A 3.125 ] 3.125 4.953 .03516
B 194,500 3 64,833 102.755 .00000
AB 19.375 3 6.458 10.236 00041
RESIDUAL 13.250 21. .631
TOTAL 235.500 31, 1
?
L |
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“AV22 T=00003 I8 ON CROG002 USING 00016 BLKS R=0000

b |
! 0001 FTHN4.L ,
' 0002 PROCRANM AV22
0003 DOUBLE PRECISION ABBC400),888¢1000),AT1¢20),8JJC20),088(20),PF3
i 0004 DOUBLE PRECISION X1(400),X2¢400), XR(20),UC1,A1B1,AB2, AF2,8G2
i 0005 DOUBLE PRECISION X.,8Y,8X.SA,AS,BS.AF,AB.BG, WC, XN, XB,SD,D¥,DI
| 0006 DOUBLE PRECISION AF3,BG3.AB3,A1,81,DP,AF1.8C1,AB1,ZEE,PFL,PF2
: 0007 DIMENSION NFILEC3), IFMTC20),18¢272), IBUFC256)
- 0008 INTEGER A,B !
| 0009 WRITE(1,4400) f
’ 0010 4400 FORMAT("AV22 OR RBF-P,Q TVO WAY ANOVA VITH REPEATED MEASLRES® !
0611 $,/,10%,"0R BLOCKS ON BOTH FACTORS. INDEX FOR FACTOGR 8 FIRST,®*, §
: 0012 %/,10%,° THEN A AND LAST SUBJECTS. PROGRAM EXPECTS G POINTS * :
. 0013 &."PER LINE"./, f
Lo 0014 CENTER DATA FILE NAME®)
o 0015 READC1.16 ))NFILE
- 0016 16 FORNATC3A2)
' } 0017 IDCB8=256
- 0018 CALL OPENCI®, IER.NFILE,3,0,-2,1DCBS)
P 0019 IFCIER.LT.0)C0 TO 999
P 0020 VRITEC1, 4401) ;
o 0021 4401 FORMAT ¢ * ENTER FORMAT OF DATA * ) ,
L 0022 READCI,6)IFMUT *
0023 6 FORMAT(2042)
. 0024 VRITEC1, 145)
: 0025 145  FORNAT(® ENTER 1 FOR CRT, 6 FOR LINE PRINTER QUTPUT")
0026 READCL,®) IUNIT
0027 WRITEC1, 4402)
¥028 4402 FORMWAT ¢ * LEVELS OF A *)
0029 READCT.#) A
0030 WRITEC1,4403)
0031 4403 FORMAT ¢ * LEVELS OF B *)
0032 READC1,*) B
0033 WRITECL, 4404)
0034 <404 FORMAT ¢ * HOW NANY SUBJECTS *)
0038 READCL,¢) N
0036 WRITEC1,942)
0637 942  FORMATC*PRINT OUT OF RAV DATA C(1=YES,0=N0)2"*)
0638 READCI,®) IPTO
0039 DO 250 K=1,M
0040 D0 320 I=1,4
: 0041 CALL READFC 18, IER. IBUF)
; 0042 CALL CODE
0043 READCIBUF, IFNT) C(XRCKL),KLw1,B)
0044 IF/IPTO.EQ.1) WRITECTIUNIT, IFMT) (XRCJ), =1, 8)
0045 DO 436 J=1,8
; 0046 XsXRCJ )
' 0047 SYwgY+XeX
‘ 00489 I{n(I-1)aB+d
0049 X1CTI)aX1CIT)+X
1 0050 X2CT1)eX2C¢11)+%eX
0051 SXmS X+ X
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B
;

0032
0083
003¢
0083
2096
0087
0038
0039
0060
0061
0062
0063
0064
0063
0066
0067
0069
0069
0070
0071
0072
04723
0074
0073
9076
0077
0078
0079
0080
0081
0082
0083
0084
0083
0086
0087
0088
0089
0099
0091
0092
0093
0094
0495
0096
0097
0098
0099
0100
0101t
0102
0103

IIsl+ae(J-1)
ABBCII)=ABACII)+X
§88(K)=888(K)+X
ATICTI)=ATICIo+X
BdJ(J)mBIICIN*X
B8SCJ)=B8SS(J)+X
439 Sas8A+X
AS=AaS+SA=8A/0
320 SA=¢
DO 230 J=1.,8B
BS=B88+B38(J)¢BRY(J /A
230 888¢J)=0
DO 230 I=1,4
AFSAF+ATICIICATIC(I }/(BuN)
00 630 J=1,8
[l=l+Qa(J-1)
AB=AB+ABB(IIIe*ABBCLII)I/N
630 CONTINUE
2390 CONTINUE
D0 240 J=t.,8B
BE~BG+BJJ(JI®BJIIC(J)I/CALN)
249 CONTINUE
X=0
DO 1450 I=1,N
1450 XsX+SSS(1)%8SS8(1)/(A=B?
SEuSXaSX/(AwBeN)
WCeSY+SX-X-AB
S§YugY-8X
AB"AB+SK-AF-BG
AFsAF-SX
8G=BG-SX
WRITECIUNIT,101)

101 FORMATC(///7,"0 CELL",6X,"H",10X,"SUNX",6X,"SUNX2",8¥,

1"NEAN",8X,"SD".,/)
XN=H

DO 162 I=1.A

DO 162 J=1,8
I1=(]=-1)sB+J
XB=X1C11>/¥%N

SO=DSART((X2CTIII=CRICTITII®X1ICITI)I/XNIZCKN=-1.))
102 WRITECIUNIT,127) 1,4 .M, RICTIID). X2C11),%B,SD

127 FORMATC(213,3%,14,3%X,4(1%X,F10.3))
WRITECIUNIT,B10)

810 FORMAT(///, 15X, *SOURCE TABLE®*,//.,"
110X, "MHS", 10X, "F" ", 11X, "PCF>*, /)
DU=CA*B-1 e (N=-1)
AmA-1{
8=B-1
DI=a»B
¥Ci=uC
AlBI=( A+ ))s(B+1)eN-
MC=UC/ DY

SOURCE™, 9%, "S8",8X, "DF",
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0104
0108
0106
0107?
0108
0109
o110
0111
0112
0113
o114
0118
o116
o11?
0118
0119
0129
0121
0122
0123
0124
0125
0126
0127
0128
0129
0130
0131
9132
0133
0134

829

999
4409

987

RB2=4B/D!
RF2=RF /R
BG2=BG/8
AF3=aAF2/MC
BG3=BG2/MC
AB3=AB2/NC
Al=n

81=8

DP=DW
AFL=AF3
8Gi=8G3
pB1=4B3
CALL FPROB
DP=DY

CALL FPROSB
DP=DY

CALL FPRrROB

(AF1,A1,DP.2EE.PFL)
(BG1.,B1.DP,2EE.PF2)

(AB1,01,DP,2EE.PF3)

URITECIUNIT,B820) AF,R,AF2,AF3,.PF1,BC,B,BG2,BG3 -PF2,A8,01,4B82,

1483 ,PF3,4C

1.DW.WE,8Y,AL1BY

FORMAT(3X,"A", 9X,FB8.3,5%.13,2(5%,F8.3),,5%,F8.5,.,
13%,%8",9X,F8.3,5%,13,2(5%X,F8.3),5%,.F8.5,/,

22X, "AB",9X.F8.3,5X,13,2(5X,F8.3),5%,F8.5,/,

32X, "RESIDUAL" , X, F10.3,%,F8.0,4%.F8.3,//," TOTALY,?%.F8.3,1%,

4F8.,0)

CALL CLOSEC(1B,IER)

GO TO 987

URITE(1.,4409)
* ERROR ON CALL OPEN STATEMENT * )

FORMAT ¢
sTOP
END
ENDS
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AV30 (CRF - P,Q,R)  (Three-way ANOVA)
Purpose:

This program performs a three-way completely randomized factorial
analysis of variance without replication,

Mathematical Model:
The model for this design is:

=y + Ai + Bj = (C + AB.. + AC,, +8C., + ABcijk +

X km k i ik 80y En(ijk)

The hypotheses to be tested are:

Ho: Ai = 0 for all i
Ho: B, = 0 for all j

J
Ho: Ck =0 ‘or all k
Ho: ABij = 0 for all ij
Ho: ACik =2 0 for all ik
Ho: Bcjk = 0 for all jk
Ho: ABC,. =0 for all ijk

The fixed effect model (Model |) was assumed in the derivation of the
expected values of the mean squares.

Layout of Design:

8 B
CI CZ C] C2 S represents a
set of subjects
A] S] S2 53 Sh
A2 SS 56 57 58

1. There are three Factors (A,B,C) with p, g, and r levels of
treactmen.s respectively. The experiment consists of par treat-
ment comkinations. The above example includes two levels of
each of Factors A, B, and C.
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2. Subjects are randomly assigned to the pgr treatment combina-
tions with each subject receiving only one combination.

3. There should be more than one subject per pqr treatment com-
bination.

User Cconsiderations and Procedures:

1. A data file must be created with each point in a sequential file
indexing for subjects within Factor C fastest, then Factor B, and
finally A. (For example, first record is subject one for treat-
ment abcll], second record is subject two for treatment abc“l.

then subject one for treatment abc]‘z, then subject two for treat-
ment abc”2 . . ., last record would be subject n for treatment

abc ) A printout of the raw data file would show one data

par’
point per 1ine.

2. The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line »rinter. Option: | for CRT
output, 6 for line printer output.

3. A printout of raw data can be obtained. Option: 1 if raw data
printout is desired, 0 for no printout. The output device is
designated by above option (#2).

L. Parameters required:

a. number of levels of Factor A (maximum 9)
b. nurber of levels of Factor B (maximum 9)
c. number of levels of Factor C (maximum 9)

d. number of subjects per ABC cell (maximum 32767)

e. name of data file

-+

format of data file
5. Printout gives:
a. raw data (optional)

b. for each cell (treatment combination): N, Ix, Ix", X, and
SD (unbiased estimate)

c. ANOVA course table
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Comments:

‘ Program uses least square analysis for unequal cel! sample sizes.

: This ANOVA design permits interaction effects to be evaluated. Power
‘ tests can be used to determine the number of subjects necessary for

: the experiment.

Test Data:

This program was tested using data from Roger E. Kirk, Experimental
Design Procedures for the Behavioral Sciences, Wadsworth Publishing

Company, 1968, Pp. 218-22T.

The accuracy of this program is less than that obtained by the Statistical
Analysis System and Statistical Package for Social Sciences. The data

analysis output is only accurate to five digit places instead of ten :
digits. ‘
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AV3@ OR CRFPQR
REF: BRUNING & KINTZ, 1968
SECTION 2.3
FACTORIAL DESIGN: THREE FACTORS
NOTE: ON INPUT DATA READ SEQUENCE, INDEX FOR
FACTOR C WILL VARY MOST RAPIDLY, INDEX
FOR FACTOR B VARIES NEXT, THEN INDEX
FOR FACTOR A VARIES. PROGRAM EXPECTS
1 ALL DATA TO BE I[N ONE SEQUENTIAL FILE.
i NOTE: MAX 9 * 9 * § DCSIGN
‘ ENTER 1 FOR CRT OUTPUT, 6 FOR LPT:
! 6
D0 YOU WANT PRINTOUT OF RAW DATA 1 = YES , @ = NO
|
ENTER NAME OF INPUT DATA FILE:
#AV29

i
k
L
i RU,AV3p
|

g T

ENTER INPUT DATA FORMAT: i
s (4x,F19.4)

P ENTER # LEVELS FACTORS A, B, & C:
. 2,2,2

FACTOR A, LEVEL: !

i FACTOR B, LEVEL: 1
FACTOR C, LEVEL: ]

ENTER # SS THIS CELL: .
4 %
FACTOR A, LEVEL: ] i
FACTOR B, LEVEL: ] !
FACTOR C, LEVEL: 2

ENTER # SS THIS CELL:

4

FACTOR A, LEVEL: ]

FACTOR B, LEVEL: 2

FACTOR C, LEVEL: ]

ENTER ## SS THIS CELL:
b

FACTOR A, LEVEL:
FACTOR B, LEVEL:
FACTOR C, LEVEL:

ENTER # SS THIS CELL:
b

: FACTOR A, LEVEL: 2
3 FACTOR B, LEVEL: 1
FACTOR C, LEVEL: 1
ENTER # $S THIS CELL:

4

1 FACTOR A, LEVEL: 2
: FACTOR B, LEVEL: ]

NN —

' FACTOR C, LEVEL: 2
i ENTER # SS THIS CELL:
4

! ‘ ! o em e v ——— ~W.~mmmm
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FACTOR A, LEVEL: 2

! FACTOR 8, LEVEL: 2
FACTOR C, LEVEL: 1
ENTER # SS THIS CELL:

4

: FACTOR A, LEVEL: 2

: FACTOR B, LEVEL: 2

: FACTOR C, LEVEL: 2

: ENTER # SS THIS CELL:

| b

&

o

s

L

)

Lo

]

o

i‘ i

é
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LEVEL: I 1 1 RAW DATA
.0000
.0000
.0000
.0000
1 1 2 RAW DATA
.0000
.0000
.0000
.0000
LEVEL: I 2 1 RAW DATA
.0000
.0000
.0000
5 .0000
: LEVEL: I 2 2 RAW DATA
| .0000
.0000
.0000
.0000
; LEVEL: 2 1 1 RAW DATA
' .0000
.0000
.0000
.0000
LEVEL: 2 1 2 RAW DATA
.0000
.0000
.0000
.0000
2 2 1 RAW DATA
.0000
.0000
.0000
.0000
LEVEL: 2 2 2 RAW DATA
.0000
.0000
.0000 |
.0000 ;

- LEVEL:

w e F W W O\

o~ OO~

o\0 0O~

NN -

LEVEL:

o oV w W N

O —-wo

(@)
m
—

SUMX SUMX2 MEAN SO
15.000 63.000 .750 1.500
16.000 66.000 .000 .816
28.000 198.000 .000 .816
32.000 258.000 .000 .816

7.000 13.000 .750 .500
12.000 38.000 .000 .816
22.000 122.000 .500 .577
40.000 Lo2.0c0 10.000 .816

NN NN — e
PN — — N — =
N =N =) =N -
ool N i g -
O WwW — O~ F\Ww

82




T A¥ i W R A N T O R e T ad vl e
i
SOURCE s$S DF MS F P
TOTAL 235.500 3.
FACTOR A 3.125 1. 3.125 4,054 .052693
FACTOR B 162.000 1. 162.000 210.162 .000000
FACTOR C 24,500 1. 24,500 31.784 .000050
A * 6.125 1. 6.125 7.946 .009279
A *C 10.125 1. 10.125 13.135 .001666
B *C 8.000 1. 3.000 10.378 .003874
A*B*C 3.125 1. 3.125 L .05k .052693
ERROR 18.500 24, N
i
i
l
!
!
F
i
*13
i
!
83
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"Av30

000t
9002
¢603
0004
6008
0686
0087
0608
0609
00190
oe¢11
0012
0013
0014
00:3
0016
0017?
0018
0019
0029
0021
0022
90213
0024
0023
0026
0027
0029
0029
00390
0031
00632
0033
0034
00633
0036
0037
00389
0039
0040
0641
0042
0043
0044
0043
0046
0047
00438
00649
0030
0031

T=00004 IS ON CR0O0002

FTN4,

4400

4406

4979
4410

4411

4412
498

4413

4988
4414

4?7

4413

L

PROGRAN AVY30

OOUBLE
DOUBLE
DOUBLE
0OUBLE
DOUBLE

PRECISION
PRECISION
PRECISION
PRECISION
PRECISION

R T T YT T Y T T R 7 3 S T T 7

USING 00027 BLKS R=0224¢

MSA, NSB.MNSC.NSAB, NSAC, HSBC, HSABC ., HSER
FA.FB,FC,FRB,FAC,FBC.FABC,.F,DF1,DF2,2
PA.PB,PC,PRB,PARC,PBC,PARBC

8§X2(8,8,8), XBAR(B.,8,8),50(8.,8.,8)
82(8.8.8),86(8),87(8),58(8),89¢(8.,8),510(8.8),

PO A~ SRS o W g TN gt

$811(8,8),RDATA,T7988,83,94,C7,88T7,88A,858B,8SC, SSAB, '8AC.SSBC,
$83ABC, SSER,DFT,DFA,DFB.DFC,OFAB,DFAC.DFBC,DFABC,DFER

DINENSION 1B(144), IBYUFC128), IFHTC(20), INFILEC3),NS(8,8,3)

DIMENSION NS6(8),NS7(8),NS8(8),HS9(8,8)>,NS{0(8,8),NS11¢(8,8)

WRITE(1, 4400)

FORMAT ( “"AY30 OR CRFPQR" ./,
C “REF: BRUMNING & KINT2, 1968°
C "SECTION 2.3 ./,
C "FACTORIAL DESIGN:

v 2

THREE FALTORS" ./,

c NOTE!: ON INPUT DATA READ SEQUENCE. INDEX FOR® ,/,
c FACTOR C WILL VARY WOST RAPIDLY, I[HDEX® )

WRITEC1, 4406)

FORMAT ¢ * FOR FACTOR B VARIES MEXT, THEN INDEX" ./,
¢ FOR FACTOR A VARIES. PROGKAM EXPECTS® ./,
c ALL DATA TO BE IN ONE SEQUENTIAL FILE.* ./,
c ® NOTE: HAX 8 # 8 « 8 DESIGN® )

WRITEC1,4410)

FORMAT ¢ "SENTER 1 FOR CRT OUTPUT, 6 FOR LPT: *)

READC1,*) TUNIT

IFCIUNIT . HE.1.AND. TUNIT.NE.6)GO TO 4975

WRITEC1, 4411) ;
FORMAT (°DO YOU VANT PRINTOUT OF RAM DATA = YES , 0 = NO *) -
READ(1,%) IPTO

VRITEC1, 4412)

FORMAT ¢ “ENTER NAME OF INPUT DATA FILE:" )

READ(1,498)INFILE

FORMAT(3+2)

1DCBS=128

CALL OPEW <18, IER, INFILE.3,0,-2,10C88)

IFCIER.GE.0)CO0 TO 4985

WRITEC1, 4413) IWFILE, IER

FORMAT(SX,342,4%,"N0 OPEN INPUT DATA FILE, IER = *, 15

STOP 4413

URITECL,4414)

FORMAT ( *ENTER INPUT DATA FORMAT:" )

READC1,477)IFNT

FORMAT(20A2)

WRITEC1, 4415)

FORMAT ( “pENTER # LEVELS FACTORS A, B, & C: *)

DO 500 LA=1 LA
DO %0¢ 1.B={, NLB
DO 540¢ (C=i,NLC

WRITE(1,4416) LA




0052 4416 FORMAT ¢ *FACTOR A, LEVEL: *.I3 )

00983 URITEC(1,4417) LB
0054 4417 FORMAT C( *“FACTOR B, LEYEL: *,IS )
0033 VRITEC(1,4418) LC
0056 4418 FORMAT ¢ “FACTOR C., LEYVEL: °*,I3 O
003? URITE(1,4419)
0058 4419 FORMAT ( “"3EMTER & 88 THIS CELL: *)
0039 READ(L.,e) NSCLA,LB,LC)
0060 K=N8(LA,LB.LC)
0061 IFCIPTO.EQ. 1)URITECIUNIT . 1)LA LB, LC
0062 1 FORMAT(® LEVEL: *,313.* RAV DATA")
0063 DO 499 N=1,K
0064 CALL READF(1B,1ER, IBUF)
0068 cALL CODE
0066 READCIBUF ., IFNT))RDATA
006? IFCIPTO.EQ. 1)NRITECIUNIT,.IFMT)OIRDATA
‘ 00689 TS8=T88+1
. 0069 S2CLA,LB,LC)I=S2C(LA,LB.LCI+*RDATA |
} 0020 SX2(LA.LB,LC)=8X2¢C LA, LB, LC)I+RDATANN2 |
0071 83=83+RDATANS2
00?2 S4mS4+RDATA
0073 S6CLAI=SE(LAI+RDATA
0074 NS6CLA)=NS6CLA)+1 3
00753 S?(LBY=S?(LB)Y+RDATA i
0076 NS?(LB)=NS?(LB)+1 '
0077 S8(LC>=S8CLLI+RDATA
0079 NSBCLC )sNSSC(LC )+
0079 S9(LA,LB)=SI(LA,LB)I+RDATA
0080 NSSCLA,LB)SNS9CLA, LBY+1
0081 S10CLA,LC)=810CLA, LCI+RDATAH !
0092 NS1OCLA,LC)=NS810CLA,LC)+1 :
0003 S11C(LB,LC)=S11C¢LB, LCI+RDATA
0004 NS1I(LB,LC)=sNS11(LB,LC)+1
, 0083 493 CONTINUE
. 0086 300 CONTINUE
; 0087 DO 501 Itei,NLA
o 0008 DO 501 I12=1,NLB
L 0089 DO S01 [3a1,NLC
L 00990 ANS=NSCI1,12,13)
! 00931 XBAR(I1,12,13)=82¢11,12,13)/ANS
. 0092 SDC11,12,13)sDSARTCCANS*S®N2¢(11,12,13)-
0093 $82¢11,12,13)8e2)/CANS*( ANS~-1.)))
0094 S01 CONTINUE
009S WRITECIUNIT.502)¢CC11,12,13,NSCI1,12,13),82¢11,12,13),
0096 $8X2¢11.,12,13),%BARCIL,12,13),60¢11,12,13),13=1,HLC), 121 ,NLB),
0097 $11w1,NLR)
0098 %02 FORMAT(*0 CELL N SUNMX SUMKX2 MEAN",
0099 $9%, "SD",/,(312,3%,14,3%,4C1X,F10.3)))
0100 Cim34482/788S
0101 88T=83-CT
0102 DO 601 LA=1.NLA
0103 601 8SA=SSA+86(LA)*#2/HS6(LA)
¢104 SSA=SSA-CT
0105 DO 701 LB=1{,NLB
o 85
L
-
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0106
0107
0108
0109
o110
o111
0112
0113
0114
0113
0116
011?
0118
0119
0120
0121
0122
0123
0124
6123
0126
0127
0128
0129
0130
0131
0132
0133
0134
0133
e13e6
0137
0138
0139
0140
0141
0142
0143
0144
0143
0146
0147
0148
0149
0130
0131
0132
0133
01354
01393
0136
0157
0138
0139
0160

701

801

%01

1001

1101

1201

880=888+872(LB)ee2/NS?(LB)
838=888-CT

DO 801 LCai, NLC
S8Ca8SC+SB(LCYeww2/HSB(LL)
88C=88C-CT

D0 901 LA=t, NLA

0O 901 LB=i,NLB
S8AB=88AB+S9(LA,LB)*»2/NSI(LA,LB)
83AB=S3AB-88A-S88B~-CT

DO 1001 LA=1,NLA

DO 1001 LC=1,MNLC
SSAC=83AC+310CLA,LC)I**2/NS10(LA,LC)
$SAC=83AC-38A~SS8C-CT

00 1101 LB=1,NLD

DO 1101 LCs1, NLC
SSBC=8SSBC+S1L (LB, LCH*«2/NST11(LB.LC)
$8BC=88BC~-$88~S8C~CT

DO 1201 LA=1,HNLA

00 1204 LB=1,NLB

00 1201 LC=1, NLC
$8ABC=38ABC+S2(LA, LB, LCIe22/NS(LA.LB.LC)
83ABC=28ABC~-98A-58B-SSC-SSAB-SSARC-SSBC-CT
SSER*5ST-S8A-88B-8SC~SSAB-3SAC-SSBL-SSABC
DFT=TS8-1

DFAakiLA-1

OFR«NLB-1

DFCaNLC-1

DFAB=DFA4DFB

DFAC=DFA®DFC

OFBC=DFB#DFC

DFABC=DFADFB*DFC
DFER=DFT-DFA~-DFB~DFC-DFAB~DFAC-DFBC-DFABC
MSA=8SA/DFA

HSB=388/0F8

H8C=388C/DFC

N8AB=SSAB/DFAB

MSAC=SSAC/DFAC

K8BC=8§S8C/DFBC

M8ABC=SSABC/DFABC

NSER=SSER/DFER

FAsMSA/MSER

FB=MSB/MSER

FC=MSC/MSER

FAB=NSAB/NSER

FAC=sMSAC/NSER

FBC=NSBC/NSER

FABC=MSABC/MSER

F=FA

DFi=DFA

DF2=DFER

CaLL FPROB(F,DF1,DF2,2,PA)

F=FB

DF1=DFB

DF2=DFER

CALL FPROB(F,DF1,DF2,2,PB)




0161
0162
0163
0164
01683
0166
0167
0168
0169
6170
0171
0172
0173
0174
0173
0176
017?
6178
0179
0180
0181
0182
0183
o104
0189
0186
0187
o188
0199
0190
0191
0192
0193
0194
01983
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1701

FafC

DF1=DFC

DF2=DFER

caLL. FPROB(F,DF1,0F2,2,PC)

F=fFAB

DFi=DFAB

DF2=DFER

CALL FPROB(F,0F1,0F2,2,PAB)

F=FRC

DFi=DFAC

DF2sDFER

CALL FPROB(F,DF1,DF2,2,PAC)

FafFBC

DFi=DFBC

DF2=DFER

CALL FPROBC(F,DF1,0F2,2,PBC)

F=fABC

DFi=DFABC

DF2=DFER

CAaLL FPROB(F,DF1,DF2,2,PARBC)
URITECIUNIT.1701)SST,OFT,SSA,DFR, MSA,FA,PR,SSB,0FB, MSB,FB.,PB,
$SSC,DFC.NSC.FC.,PC,5SAB,DFAB, NSAB, FAB,PAB, SSRC,DFRC, MSAC, FRL,
$PAC, 388C, DFBC,
$MSBC,FBC,PBC,SSABC,DFABC ., MSABC.FABC,PABC,SSER,DFER, MSER
FORMATC(/,3X,"SOURCE™,IX, "SS", 85X, "DF",6X,"US", 10X, "F",?X,"P" 2/
$* TOTAL®, SX,F10.3,FS.0/3%,“FACTUR A*,2%,F10.3,F5.0,2F10.3,
$F10.6/3X,"FACTNR B"*,2X,F10.3,F5.0,2F10.3,F10.6/3%X,"FACTOR C".
$2%X,F10 . 3,F5.0,2F10.3,F10.6/3X.,"A = B, 95X, F10.3,F5.0,2F10.3,
$F10.6./7,

$3%,*A ¢ C*,5X,F10.3,F5.0,2F10.3,F10.6/3%4,"B « C°,3X,F10.3,F%.0,
$2F10.3,F10.6/3%,"R = B » C",1X,F10.3,F5.0.2F10.3,F10.6/3%,
$“ERROR",SX,F10.3,F3.0,F10.3)

CaLL CLOSECIB,IER)

END

ENDS
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AV31C (SPF-PQ.R) (Three-way Split Plot ANOVA, One Repeated Measure)
Purpose:
This program performs a three-way split-plot mixed analysis of vari-
ance with repeated measures on one factor.
Mathematical Model:
The model for this design is:
xijkm =4 + Ai + Bj + Ck + ACik + ABij + Bcjk + ABCijk + "m(ij) . ,
. Oun(if) * Eolijkm)
i The hypotheses to be tested ara:
Ho: Ai = 0 for all i
Ho: Bj = 0 for all j §
7 Ho: Ck = 0 for all k
Ho: ABij = 0 for all ij
Ho: ACik = 0 for all ik
Ho: Bcjk = 0 for all jk
Ho: ABC.., = 0 for all ijk
Pk
The mixed model (Model! {11) was assumed in the derivation of the ;
expected values of the mean squares. 3
Lavout of Design:
!
P ¢, C3
Bl sy S Y
A
é \ B2 32 S2 SZ S represents a
: set of subjects 1
A Bl 53 53 53 |
2 1
o
;
!
;.
{ 38
v !
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1. There are three Factors (A,B, and C) with p,q,r levels of
treatments respectively. Factor A and B are designated as
between blocks or nonrepeated measures. Factor C is the
within block or repeated measure. The above example includes
two levels of Factor A, two levels of Factor B, and three
levels of Factor C.

L e T T T T T e——s s
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Subjects from a common population are randomly assigned to
the AB treatments. After this, levels of treatment C are
assigned randomly to the subjects except when the nature of
the repeated measure precludes randomization of the presen-
tation order.
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i User Considerations and Procedures:

!

|

Vo 1. A data file must be created in matrix form. On read input, index

) % for Factor C first, then B, then subjects, and finally A. (For

s example, record one contains subject one, cell abcyy» abc112 e,

abe,

P records continue for subject one until abc]ql, abc]q2 C e

second record is subject one abchl’ abclzz e abclzf;

abc]qr have been entered. The remaining subjects in Factor A]
should be entered in the same manner. Repeat the same procedures
for subjects in Factor Ap,) A printout of the raw data would
show r data points per line.

2. The data analysis can either be displayed on the CRT or a hard -
copy can be obtained from the line printer. Option: 1 for CRT

output, 6 for

3. A printout of
data printout
is designated

line printer output.

the raw data can be obtained.
is desired, 0 for no printout.
by the above option (#2).

Option: 1 if raw
The output device

L. Parameters required:

a. levels of Factor A (maximum 2)

E b. levels of Factor 3 (maximum 9)
c. levels of Factor C (maximum ¢)
F d. number of subjects per AB cell (maximum 32767)

e. name of data file

f. format of data file
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5. Printout gives:
a. raw data by group (optional)
b. for each group: N, Ix, tx2, X, and SO (unbiased estimate)

c. ANQOVA source table

Comments:

Test

Program uses least squares analysis for unequal AB cell sizes. This
ANOVA design permits interaction effects to be evaluated. In a split-
plot design, estimates of the within block (Factor C, interactions AC,
BC, and ABC) effects are more accurate than estimates of the between-
block (Factor A, Factor B, and interaction AB) effects. |If an experi-
menter's primary interest is in the within-block effects, a split-plot
design is more powerful than a randomized factorial block design (AV33).
However, if equal precision for all treatment effects is desired the
average power of a randomized factorial block design is greater. Power
tests can be used to determine the number of subjects necessary for
the experiment,

Data:
This program was tested from data in Roger E. Kirk, Exgerimental

Design for the Behavior Sciences, Wadsworth Publishing Company,
1968, rp. 284-287,

The accuracy of this program is less than that obtained by the Statis-
tical Analysis System and by the Statistical Package for the Social
Sciences. The data analysis output is only accurate to six digit
places instead of ten digits.
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RU,AV3IC
AV31C OR SPF~- PQ.R
THREE FACTOR M{XED DESIGN: REPEATED MEASURES ON ONE FACTOR
NOTE: PROGRAM CALCULATORS LEAST SQUARES
SCLUTION 1F UNEQUAL CELL N'S
NOTE: O INPUT DATA READ SEQUENCE, INDEX FOR REPEATED
MEASURES FACTOR (C) VARIES MOST RAPIDLY, INDEX FOR

FACTOR B VARIES NEXT, THEN INDEX FOR FACTOR A VARIES.

PROGRAM EXPECTS ALL DATA TO BE IN ONE MATRIX FILE.
NOTE: MAX 9 * 9 * 9 DESIGN.
ENTER 1 FOR CRT OUTPUT, 6 FOR LPT:
6
D0 YOU WANT PRINTOUT OF RAW DATA 1 = YES , @ = NO
1
ENTER INPUT DATA FILE NAME:
#AV32
ENTER INPUT DATA FORMAT:
(h(L4x,F1g.4)"

ENTER # LEVELS FACTOR A:

2

ENTER # LEVELS FACTOR B:
2

ENTER # LEVELS FACTOR € (RPT MS FACTOR):
L

FACTOR A, LEVEL: 1
FACTOR B, LEVEL: 1
ENTER # SS THIS CELL:

2

FACTOR A, LEVEL: 1
FACTOR B, LEVEL: 2
ENTER # SS THIS CELL:

2

FACTOR A, LEVEL: 2
FACTOR B, LEVEL: 1
EMTER # SS THIS CELL:

2

FACTOR A, LEVEL: 2
FACTOR B, LEVEL: 2
ENTER # SS THIS CELL:

2
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LEVEL: ! f RAW DATA
3.0000 4.0000 7.0000 7.0000
6.0000 5.0060 8.0000 8.0000
LEVEL: 1 2 RAW DATA
3.0000 4.0000 7.0000 9.0000
] 3.0000 3.0000 6.0000 8.0000
' LEVEL: 2 ] RAW DATA
- 1.0000 2.0000 5.0000 10.0000
2.0000 3.0000 6.0000 10.0000
LEVEL: 2 2 RAW DATA
2.0000 4.0000 5.0000 $.0000
, 2.0000 3.000% 6.0000 11.0000
s CELL N SUMX SUMX2 MEAN/ SD
, 11 2 9.000 45.000 4.500 2.121
, | ) 2 9.000 41,000 4.500 .707
; 1 1 3 2 15.000 113.000 7.500 .707
. 1 1 4 2 15.000 113.000 7.500 .707
= 1 2 1 2 6.000 18.000 3.000 .000
12 2 2 7.000 25.000 3.500 .707
1 2 3 z 13.000 85.000 6.500 .707
1 2 4 2 17.000 145,000 8.500 .707
2 1 2 3.000 5.000 1.500 .707
2 1 2 2 5.000 13.000 2.500 .707
2 1 3 2 11.000 61.000 r.500 .707
2 1 4 2 20.000 200.000 10.000 .000
2 2 1 2 4.000 8.000 2.000 .000
2 2 2 2 7.000 25.000 3.500 .707
2 2 3 2 11.000 61.000 5.500 .707 i
2 2 4 2 20.000 202.000 10.000 1.414 g
1
SOURCE SS OF MS F P :
TOTAL 235.500 3.
BETWEEN SUBJECTS 12.500 7.
FACTOR A 3.125 1. 3.125 1.724 .259214
FACTOR B 125 1. 125 .069 .799328
A *B 2.000 1 2.000 1.103 .354230
ERROR B 7.250 b 1.812
WITHIN SUBJECTS 223.000 2k,
FACTOR C 194 .500 3 64.833 163.789 .000001
A% C 19.375 3. 6.458 16.316 .000318
B * C 1.375 3. 458 1.158 .366568
A*B*C 3.000 3 1.000 2.526 106246
ERROR W 4.750 12 .396
1
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*AV3IC T=00004 18 ON CRO0O02 USING 00030 BLKS R=0238

0001 FTN4,L
0002 PROGRAM AV3IC
0003 DOUBLE PRECISION SX2(8,8.8),80¢(8,8,8),XBAR(8,8,8),T85,54.85,
0004 $CT7,89,C7.,88T7.888,.SSFA,SSFB,SSAB.ERB,SSWU,SSFC,S5AC.,SSBC,SSABC,
0005 $ERV,DFT.DFB,DFFA.DFFB,DFAB,DFERB, DFVY,0FFC,.DFAC,DFBC.DFABC,
5006 $DFERV,FA,FB,FAB,FC,FAC.FBC,FABC,F,.DF1.DF2,2,PA,PB,PAB.,PC.
0007 $PAC, PRAC.PABC
: 0008 DOUBLE PRECISION DVEC(8),82(8),53(8,8),810(8),811(8),815(8),
; 0009 $816(8,98),617¢(8,8),518¢(9,8,8)
0010 DOUBLE PRECISION MSA,MSB,.MSAB,MSERB,MSU.MSC, MSAC . HSBC . HSABC,
0011 CHMSERY
0012 DINENSION HSSCB8,8),N3:6(8),NS12(8).1FNT(20),iB(2?72),IBUF(256)
0013 DIMENS 1ON INFILEC3)
1 0014 URITEC1.,4400)
' 0013 4400 FORMATC"AVY3IC OR SPF- PQ.R",/,
! 0016 C"THREE FACTOR MIXED DESICh: RFScARTED MEASURES ON ONE FACTOR®.,/.
‘ 0017 ct NOTE: PROGRAM CALCULATES LEAST SQUARES" , /.
; 0018 ct SCLUTION IF UHEQUAL CELL N’S* ./,
0019 c* NOTE: ON INPUT DATA PEAD SEQUENCE. INDEX FOR REPEPTED")
} 0020 VRITE(1,440%3)
{ 0021 4405 FORMAT(® NEASURES FACTOR (C)> VARIES MOST RAPIDLY., *,
‘ 0022 $*INDEX FOR"./,
| 0023 c" FACTOR B YARIES NEXT, THEN INDEX FOR FACTOR *
) 0024 $,"4 VARIES.*,/,
- 0028 c* PROGCRAM EXPECTS DATA TO BE IN ONE MATRIX FILE.®,/,
0026 ce NOTE: MAX 8 = 2 » 8§ DESIGN.* ) :
0027 8975 WRITE(1,4409) ;
0028 4409 FORMAT ( “"sENTER 1 FOR CRT OUTFUT, 6 FOR LPT: ") ;
0029 READCI ,«) IUNIT
0030 IFCIUNIT . NE.1.AND.IUNIT.NE.6)GO TO 89?5
0031 URITEC1,4410) !
0032 4410 FORMAT("DO YOU WANT PRINTOUT OF RAV DATA 1| = YES , 0 = NO *) |
0033 RE4D(1.%) IPTO :
0034 WRITE(1, 441 ) !
; 9035 4411 FORNAT ¢ °“SEK(ER INPUT DATA FILE NAME:" )
r 0036 READC1.,898)] 'FILE
! 0037 898 FORMATC(3A2)
0038 URITEC1,4412)
0039 4412 FORMAT ( °*SENTER INP4LT DATA FORMAT:"
0040 READC1.,876)1FNT
0041 876 FORNAT(2042)
0042 10CB3=2%6
0043 CALL OPEMNCIB,IER,INFILE,3,0.-2,1DCBS)
0044 IFCIER.GE.0) GO TO 908 ;
0045 WRITEC1,S64) INFILE.IER :
0046 S64 FORMAT(5X,3A2," FAILED TO OPEN , IER = *,IS) %
. 0047 STL? S64 !
‘ 0048 9¢8 WRITE(1,4413) 3
0049 4413 FORMAT ¢  ENTER & LEVELS FACTOR A: -
| 0080 READC(1.%) MNLBA
'f 0081 URITEC1,4414)
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0082
0083
0034
0033
00546
008?
0088
0039
0060
0061
0062
0063
0064
0063
0066
006
6069
0062
0070
0071
0072
0073
0074
0073
00?6
00?7
0078
0079
6080
0081
0082
0003
0004
0083
0086
00R?
oocs
0009
0690
0091
0092
0093
0094
0093
0096
009?
0098
0099
0100
0101
0102
0103
0104

4414

4415

4416
4417

4418

899

9090

8994

B T e

FORMAT ¢ “ENTER & LEVELS FACTOR B: ™)
READC(1,=}> NLBE

URITEC1, 4413

FORMAT ¢ “"ENTER # LEYELS FARCTOR C (RPT HS FACTOR): ")
READC(1.,«) HLWY

DO 900 LA=t,NLBA

DO 900 LB=1,NLBB

SRITEC1,4416) LA

FORMAT ¢ “aFACTOR A, LEVEL: *,I5
URITE(1,4417) LB

FORMAT ¢ "4FACTOR B, LEVEL: *.IS
URITE(1.,4418)

FORMAT ¢ “"SENTER & S8 THIS CELL: ")
READ(1,«) NSS(LA.LB)

NS=NS8S(LA.LB)

T88=T88+NS
NS16(LA)=NSI6(LAI+NSS(LA.,LB)
HSL1?(LB)=NS1?2(LB)+NSS(LA.,LB)
IFCIPTO.EQ. 1)WRITECIUNIT,1ILA,LB

FORMAT(" LEVEL: *,214,°" RAYW DATA")
DO 900 N=1,NS

§4=0

CaLL READF(IB, IER, IBUF)

CALL CODE

READCIBUF,.IFAT)I(DYECCIXN), IXU=1 , NLW)
IFCIPTO . EQ. 1HMRITECIUNIT, IFHTX(DOVECCIXU ), IXN=L , NLW)
DO 899 LU=1{.,NLWY

S2CLUI=S2(LW)I+DVECCLY)
S$3CLA,LB)=SI(LA.LB)+DYECC(LY)

S4uS4+DVECCLE)

83u8S+DVEC(LY )ou2

S10CLAI=S10CLA)+*DVYEC(LY)
Si11(LB)=S11(LB)+*DVYEC(LY)
SIS(LU)=S1IS(LW ) )+DYEC(LY)
SI16CLA,LU)=ST16CLA,LW)+DVEC(LY)
SI7CLB,LY)"SI7C(LB, LU)+DVEC(LY)
SI18C(LA.LB.LUI=SIBCLA, L3, LU)I+DYECCLY)

SX2¢ LA LB, LY =aSH2C(LA, LB, LUW)+DVECC LU =a2
CONTINUE

GT=GT+S4

S9289+84082/NL Y

COMYINUE

DO 8994 IXi=1,NLBA

DO 8994 1xX2=1, NLBB

DO 8994 IX3=1,NLW

ANS=NSSCIX1,1X2)

XBARCINXL, IX2,IX3)»S18CIX1,IX2,I%X3)/A4S
8DCIX1,IX2, [X3)2DSARTC((ANS»SR2CIX1,1¥X2,1X3)~-
$SIBCINL, IX2.I%3)242)/CANSaCANS-1.)))
CONTINUE
WRITECIVHIT,8998)C(CIXT, IX2, IX3 . NSSCIX1,1%2).S18C1X1,1X2,1%3),
$8X2C IX1, IX2,IX3),.XBARCIXT, IX2,1%X3),80CIX1,1%X2,1IX3),1X3=1,NLMN),
$1X291,NLBB).,IX1=1,NLBA)
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E 03108 8995 FORMAT("0 CELL N sumx SUNX2 MEAN",
4 0106 $? 80"/, (312.3%,14,3%,4C1X,F10.3)))
f 050? CTeCTee2/(ToSONLE)
; 9108 88T =88-CT
i 0109 888a389-CT
| otio DO 1000 La=1, HLBA
! 0l1! 100¢ SSFA=SSFA+S10(LA)®*=2/(NSI6CLA)*NLY)
' 0112 88FA=SSFA-CT
! 0113 DO 1100 LB=1,NLBB
0114 1100 SSFB=SSFB+S11(LE)*e2/(HSi?(LB)I*NLW)
0118 SSFBaSSFB~CT
0116 DO 1299 LA=1, NLBA
j 0117 00 1299 LB=1,NLYB
b 0118 1299 SSABeSSAB+S3(LA,1.B)ex2/(NSS(LA,LB)SNLY)
0119 88AB"88AB-88FA-8SFB-CT

0120 1300 ERD=S8B-8SSFA-SSFB-SHAB
0121 1400 88U=88T-8SB

- 0122 00 1599 Lu=1, NLW
- 0123 1599 GSSFCwSSFC+SiS(LY)®*2/TSS
L 9124 88FCH8SFC-CT
E‘ 0125 8SAC=0
:»1 0126 DO 1699 LA=1,HNLBA
- 0127 DO 1699 LU=1,HLY
P 0128 1699 SSAC=SSAC+S16(LA, LU **2/NS16C(LA)
. 0129 S8AC=8SAC-SSFA-8SFC-CT
L 0130 0O 1799 LB=1,MNLBB
f 0131 DO 1799 LuN=1,HLY
= 0132 1799 SSBC=SSBC+S17(LB,LU)I*#2/NS17(LB)
Pkf 0133 8SBCaSSBC-SSFB~SSFC-CT
0134 DO 1899 LA=1,NLBA
0133 DO 1899 LB=1,HLBS
0136 DO 1899 Lu=1,HNLW
; 0137 1899 SSABC=SSABC+SI8(LA,LB.LU)*#2/NSS(LA,LB) |
. 0138 88ABC=SSARC-SSFA-SSFB-5SAB-SSFC-SSAC-SSBC-CT !
0139 ERU=38¥~8SFC-SSAC-5SBC-5SABC !
0140 DFT=TSSeHLY-1 |
0141 DFB=TSS~1
§ 0142 OFFANLBA-1
! 0143 DFFBaNLBB~1 :
. 0144 DFAB=DFFADFFB
0145 DFERB=DFB-DFFA-DFFB-DFAB
0146 OFU=DFT-9FB
0147 DFFCaNLY-1
‘ 0148 DFAC=DFFCeDFFA
: 0149 DFBC=DFFCeDFFB
. 0150 DFABC=DFFASDFFBsDFFC
3 0151 DFERU=OFWU-DFFC~-DFAC-DFBC-DFABC
0152 M3A=SSFA/DFFA
0133 H3B=SSFB/DFFE
0154 NSAB=SSAB/DFAB
01883 MSERB=ERB/DFERB |
. 0156 NSYU=SSV/DFU !
' 01387 MSC=SSFC/DFFC
0158 NSAC=SSAC/DFAC
0139 NSBC=SSBC/DFBC
0160 NSABC=SSABCVFABL
0161 MSERV=ERW/OFERV
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0162
| 0163
' 0164
; 0163
: ¢166
; 0167
g 0168
5 0169
i 0170
; 01?1
! 0172
: 01?3

‘ 0174
[3%4
0176
017?
01789
0179
0180
9184
0182
0183
0184
018
0186
0187
o108
0199
0190
0191
0192
0193
0194
0198
019¢
019?
0198
0199
0200
0201
0202
0203
0204
0208
i 0206
2 0207
0208
{ 0209
0210
0211
0212

= e e e g
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2201

FAsH3A/NSERB

FB=MSB/MSERB

FAB=HSRB/NSERB

FCaMSC/MSERV

FAC=NSAC/MSERV

FBC=NSBC/MSERW

FABC=MSABC/MNSERW

FsFA

DF1=DFFA

bF2=DFERS

CALL FPROB(F,DF1,DF2,2.PR)

FafFpB

OF1=DFFB

DF2=DFERB

CaLL FPROB(F,DF1,DF2,2,FB)

F=FRB

DFi=DFAB

DF2=DFERB

GCALL FPROB(F,DF1,0F2,2,1AB)

FsfFC

DFi=DFFC

DF2=DFERWM

CALL FPROB(F,DF1,DF2,2,PC)

FefFAC

DF{=DFAC

DF2=DFERWN

CALL FPROB(F,DF1.DF2,2,PQC)

F=FBC

OFt=DFBC

DF2=DFERV

CALL FPROB(F,DF1,DF2,Z,PBC)

FafFABC

OF1=DFARBC

DF2=0FERY

CALL FPROB(F,DF1,DF2.2,PABC)
URITECIUNIT,2201)8ST,.DFT,5S8.,DFB,SSFA,DFFA,MSA.FA,PA,SSFB,DFFB,
$NSP.FB.PB,.3SAB.DFAB.,NSAB.FAB,PAB, ERB,DFERB, MSERB ., SSW¥, DFV¥,SSFC,
$OFFC.,MSC,FC,PC,SSAC.DFAC,MSAC.FAC,PAC,SSBC,DFBC, HsSaL,FBC.,PBC,
$S3ABC, DFABC ., MSABLC . FABC,PABC, ERVW.DFERWV, MSERW

FORMAT("0", 8%, "SOURCE", 11X,"SS",SX,"DF*,8%, "MS", 9%, “F",{1%,"P"
$//% TOTAL®, 14X,Ft0.3,F3 o/" BETWEEN SUBJECTS “,F10.3,.F3.0/3X,
$"FACTOR A", ?7X,F10.3.F5.0,¢F10.3,F12.6/3X%X,"FACTOR B".,?X.,F10.3, ¢
$F3.0,2F10.3.F12.6/3X,"4a » B*,10X,F10.3.F3.0,02F10.3,F12.6/7X%X,
$"ERROR B8°,6X,F10.3,
$FS.0,F10.3//" WITHIN SUBJECTS",2X,F10 3,FS.0/3X."FACTOR C*,
$7%,510.3,F3.0,¢F10.3,F12.6/5%,"A = C", 10X, F10.3,75.0,2F10.3,
$F12.6/,3%X,"8 & C*,10%,F10.3,F3.0,2F10.3,F12.6./.3%,"A = 8 = C"
$,6X,F10.3.F3.0,2Fi0.3.F12.6,/,7X,"ERROR ¥W",6X.710.3,F5.0,F10.3>
CaLL CLOSE ((B,1ER)

END

ENOD#
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AV328BC (SPF-P.QR) (Three-way Split Plot ANOVA, Two Repeated Measures)

Purpose:

Tris program performs a thrcc-way mixed split plot analysis of
variance with repeated measures on two factors.

Math:matical Model:
The mod:1 for this design is:

=U+Ai+Bj+c + AB.. + AC +BCJ.k+ABCiJ.k+TTm(i)+

X5 jkm k ¥ ik

BT nl)) ¥ “em(i) T B jim(i) T E o(ijkm)
The hypotheses to be tested are:

Ho: Ai = 0 for all i
Ho: Bi a 0 for all j
Ho: Ck = for all k
Ho: ABijk = 0 for all ij

Ho: AC,, = 0 for all ik

ik
Ho: BCjk = 0 for all jk
Ho: ABcijk = 0 for all ijk
The mixed model (Model 111) was assumed in the derivation of the

expected values of the mean squares.

Layout of Design:

B B2
G Q15 C2
- S represcnts a
A S S S S set of subjects
1 1 1 1 1
Ar | 52 52| %2 52

,
f
1
]
b
i
1
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1. There are three Factors {A,B, and C) with p, g, r levels of
treatment respectively. Factor A is designated as the between
block or nonrepeated measure. Factors B and C are the within
blocks or repeated measures. The above example includes two
levels each of Factors A, B, and C.

2. Subjects from a common population are randomly assighed to the
levels of Factor A. After this, levels of treatments B and C
are assigned randomly to the suijects except when the nature
of the repeated measure precludes randomization ot the presenta-
tion order,

User Considerations and Procedures:
1. A data file must be created in matrix form. On read input, Factor

C indexes first, then B, then subjects and finally A. (For example,
record one contains subject one, cell abc]l], abc”2 C e ey abc]]r,

abch], abc]22 e, abc]Zr' . e, abc]q], abc]qz. ey a?c]qr; the
next record contains the same information for subject twc. The
remaining subjects in Factor A] should be en:ered in the same
manner. Repeat the same procedure for subjects in Ap.) A print-

out of the raw data would show gr data points.

2. The data analysis can either be displayasd on the CRT or a hardcopy
can be obtained from “he line printer. Option: 1 for CRT output,
6 for line printer output.

3. A printout of the raw data can be obtained. Option: 1 if raw
data printout is desired, 0 for no printout. The output device
is designated by the above option (#2).

L. Parameters requirad:
a. levels of Factor A (maximum 11)
b. levels of Factor B {maximum 11)
c. levels of Factor C (ur groups) (maximum 11)
d. number of subjects per group (maximum 32767)

e. data file name

f. format of data file
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5. Printout gives:

2. raw data by group (optional)

b. for each group: N, Ix, Exz, X, and SD (unbiased estimate)

] C. ANOVA source table i

Comments:

Program uses least squares analysis for unequal cell sizes on Factor A.
‘ This ANOVA design permits interaction effects to be evaluated. In a
‘ split-plot design, estimates of the within-block (Factor B, Factor C,
interactions AB, AC, BC, and ABC) effects are more accurate than
estimates of between-block (Factor A) effects. |f an experimenter's
primary interest is in the within-block effects, a split-plot design
is more powerful than a randomized factorial block design (AV33).
dowever, if equal precision for all treatment effects is desired, the
average power of a randomized factorial block design is greater. Power

tests can be used to determine the number of subjects necessary for
the experiment.

:
|
.

Test Data: i

This program was tested from data in Roger E. Kirk, Experimental Design

Procedures for the Behavioral Sciences, Wadsworth Publishing Company, !
1368, Pp. 298-302. |

The accuracy of this program is less than that obtained by the Statistical
. Analysis System and the Statistical Package for Social Sciences. The !

data analysis output is only accurate tc six digit places instead of
ten digits, !

99

..... Bt R e A . S mzn




T T e g Y T R R Ty TR W T I T

RU,AV32
AV32AB OR SPF P.QR
REF: BRUNING & KINTZ, 1968
SECTION 2.9
THREE-FACTOR MIXED DESIGN: REPEATED MEASURES ON TWO FACTORS
NOTE: PROGRAM CALCULATES LEAST SQUARES
SOLUTION |F UNEQUAL CELL N's
NOTE: ON INPUT DATA READ SEQUENCE, INDEX FOR 2ND WITHIN
FACTOR (C) VARIes MOST RAPIDLY, INDEX FOR IST WITHIN
FACTOR (B) VARIES NEXT, THEN INDEX FOR THE BETWEEN
FACTOR (A) VARIES. PROGRAM EXPECTS ALL DATA TU
BE IN ONE MATRIX FILE.
NOTE: MAX 11 * 11 * 11 DESIGN.
ENTER 1 FOR CRT OUTPUT, 6 FOR LPT:
DO YOU WANT PRINTOUT OF RAW DATA 1 = YES , # = NO
1
EJTER INPUT FILE NAME:
#AV32

ENTER INPUT DATA FORMAT:
(4(4x,F1@.4))
ENTER # OF LEVELS ON FACTORS B & C, AND # OF GROUPS:

2,2,2

ENTER GP # AND # SS IN GROUP:
1,4

ENTER GP # AND # SS IN GROUP:
2,4

AV32 : STOP  pgpgd
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i
; GROUP: 1 RAW DATA
5 3.0000 4.0000 7.0000 7.0000
; 6.0000 5.0000 8.0000 8.0000
4 3.0000 4.0000 7.0000 9.0000
E 3.0000 3.0000 6.0000 8.0000
s GROUP: 2 RAW DATA
g 1.0000 2.0000 5.0000 10.0000
? 2.0090 3.0000 6.0000 10.0000
é 2.0000 4.0000 5.0000 9.0000
‘ 2.0000 3.0000 6.0000 11.0000 i
3
: CELL N SUMX SUMX 2 MEAN <D
5 11 4 15.000 63.000 3.750 1.500
: 11 2 N 16.000 66.000 4.000 .816
' 12 4 28.000 198.000 7.000 .816
- 12 2 4 32.000 258.000 8.000 .816
o 2 1 1 N 7.000 13.000 1.750 .500
[ 1 2 1 2 N 12.000 38.000 3.000 .816
g. 2 2 1 N 22.000 122.000 . 500 .577
} l 2 2 2 4 40.000 102 .000 10.000 .816
1 !
I 1 SOURCE 53 OF MS F P
E i TOTAL 235.500 3i
- BETWEEN SUBJECTS  12.5C0 7
e GROUPS (A) 3.126 ] 3.126 2 000 .205762
- ERROR (A) 3.375 6 1.56
WITHIN SUBJECTS  223.000 24,
FACTOR B 162.000 1. 162.000 199.385 .000095 ;
FACTOR C 24,500 1. 24,500 61.895 .000521 !
A% B 6.125 1. 6.125 7.538 .032735 j
A *C 10.125 1. 10.125 25.579 .002835 ;
8 % C 8.000 1. 8.000 25.600 .002831 |
Ak Bk C 3.125 1. 3.125 10.000 .019275 3
ERROR (B) 4.875 6. 813 i
ERROR (C) 2.375 6. .396 ;
ERROR {BC) 1.375 5. .313
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0001
0002
0003
0004
00083
0006
000?
0008
0009
0040
0011
0012
0013
0014
0013
0016
0017
00138
0019
0029
vo2t
0022
0023
0024
0023
6026
0027
0023
0029
0030
0031
0032
0033
0034
0033
0036
0037
¢038
0039
0040
0041
0042
0043
094 4
004S
0944
0047
00438

FTH4

PR S

PROGRAM AVY328

C THISPROGRAM NAME USED TO BE AY32BC B3UT NAME ¥AS TO LONG

4400

4406

4412

4413

4414

1608

T418

1001

3546

DOUBLE PRECISION MSGPS.MSERB.MSA, NSB.MSAXC, MSBXC, 1SAXB ., MSASC,
$MSER1, MSER2,MSER3, C,A,B,RL,BC.AB,ABC.F,DF1,DF2.PC.PR,PB,PKC,
$PBC, PAB,PBC.PABC.TSS, SUNS, SUN4, SUN3, 5UM188, SUNBE. SUMLI9B, XBAR,
$SD,CT,S8ST,.SUNA?B, SSGPS,35B, SSERRB., SSW.3SFA,38FB,.33AAC, 388Y4C,
$89AXD, 3SABC.3SEMWS, SSERL ., SSER2,38ER3, DF T, DFB.DFGP3,DFERB, OF i,
$OFFR,DFFB.DFAXC.OFBXC,OFAXB,DFABC, DFERRWY.DFERL ., DFER2,DFER3

DOUBLE PRECISION SX2(8,8.8),DMTRX(8,8),
$SUML3(8),5UN19(85,5UN2(8.,8,8,,5UM11(8),SUNM{2(8),
$SUML3(2,8),5UM14(8,8),SYNLS5(8.8),SUMYA(B)

DIMENSION INFILEC3),IFMT{20),IBC272),1IBUYF{230),N53C10)

WRITEC1,4400)

FORMAT ¢ *®AV3I2BC OR SPF P . QR"./,

C*REF: BRUHING & KINTZ2, 1968 ./,
C*“SECTION 2.9 ./,

C°THREE-FACTOR MIXED CESIGN:REPEATED MEASURES OH TWO FACTORS",/,

c* NOTE: PROGRAN CALCULATES LEWST SQURRES" ./,
ce SOLUTION IF UNEQUAL CELL N’S"
YRITE(CL, 4406)

FORMAT(® NOTE:OH IHPUT DATA READ SEQUENCE. [NDEA FOR 24D *
$,"WITHIN"./,

c* FACTOR (C)> VARIES MOST RAPIDLY, INDEX FOR 1ST WITHIN®,/,
ce FACTOR (B) YARIES NEXT., THEN INDEX FOR THE BETWEEH“,/

c* FACTOR (A) YARIES. PROGRAM EXPECTS RLL DATR TO",/,

ce BE IN ONE MATRIX FILE.* ./,

c* NOTE: MAX 8 « 8 = 8 DESIGH" )

WRITE(1L, 4412)

FORMAT ( “"aENTER | FOR CRT QUTPUT, e FOR LPT: *)

RERDC1.%) IUNIT
VRITE(1, 4413)
FORMAT("DO YOU HANT PRINTOUT OF RAM DATA ! = YES ., 0 = NI ‘
READ(1,=) IPTO

BRITE(1.4414)

FORMAT ¢ “aZMTER INPUT FILENAHME: * )
READ(1,1005)INFILE

FORMAT(3A2)

10CB8S8=236

MRITEC1,4413)

FORMAT ( “SENTER INPUT DATA FORMAT:"*"
READCL, 1001 )IFNT

FORMAT(20A2)

CALL OPENC[B,IER,INFILE.3,0,-2,1iDCBS)
IFCIER.GE . 0) GO 70 234

WRITE(1,S345) INFILE,IER

FORMAT(SX,342,3%," FAILED 70 JPEN , IER = *,[35)
STOP 3dé




, 7949 234  WRITECI 1418) -
E 0030 441¢C FORMAT(“SEMTER & OF LEVELS Ol FACTORS B & C. AND & OF GROUPS:*)
0081 READC1.%) NLF1IR,HLF2R.NGPS
i 0082 00 60 I3s1,NGPS
F 0033 VRITE(C1, 441i7)
0054 4417 FORMNAT ( *AENT7R GP # N> ® SS IN GROUP: ")
| 0083 READCT. %) NG ISSCNG)
1 0056 IFCIPTO.EQ.1) MRITECIUNTT,2) NG
4 0087 2 FORMAT(® GROUP: “, 14" RAV DATA")
: 0058 KaNSSC(NC)
3 0089 DO 66 N=i,K
: 0660 SUN8 =0
P 0061 00 S? li1=1,8
' 0062 SUM18CI1 )0 :
: 0063 SUM19¢ 11 )m¢ *
| 0064 S7 CONTINUE
3 0065 CALL RZADF(IB,IER. IBUF)
P 0066 CALL CODE
e I6? RCADCIBUF, IFMT)C(OMTRYCIL, I2), 1221, NLF2R), 1121, NLFLIR)
' ; 5068 IFCIPTO.EQ. 1)URITECIUNIT, IFMTOC(DMTR®(I1,12),12=1 NLF2R),
£ 0069 $I1=1,NLFIR)
{ i 3070 TSS=T8S+1.
P 0071 D3 59 Iisi,NLFIR
4 0072 RO 58 I12=1,NLF2R
£ 90073 SUNS=SUNS+DNTRXC I, 12)
oo 0074 SUMIBCI1)aSUMISC I )+uMTRYCTIL, I2)
! 0079 SUM19CI2)=SUMI3CI2)+DNTRRCIL, I2)
; 0076 SUN2CT1, 12, NG)=SUM2C¢TI L, 12, NG)+DHTRRCIL,12)
4 0077 SUM4aSUM4+DMTRXC 1L, I2)
9078 SUM3I=SUMI+DMTRXCIL, I2)ne2 \
0079 SX2C 11,12, HG)=SX2CIL, 12, NCI+DMTREC 11,12 042 |
0000 S8 CONT INUE
0081 SUM19BaSUNISB+SUNIB(I1)ee2/NLF?X
0082 S9 CONTINUE i
0083 SUNBB=SUKEB+3UNGen2 :
0004 DO 11 I2=1,NLF2R i
008" SUX19BaSUNIIR+SUNLI(12)%«2/NL IR
‘ 00€6 11 CONTINUE
| 0087 60 CONTIAUE
0088 WRITECIUNIT,.505)
0089 665 FORMAT("¢ CELL N sunx SuN%2 MEAN"®
009¢ s, " S0
0091 DO 61 I3=1,MNiPS
0092 DO 61 Il=1,dLFIR
0093 50 61 I2=1,MNLFZR
0¢94 ANS=HSS(I3)
' 00998 XBAR=SI!A2¢I1, 12,13 )/ANS
ro 91096 SO=DCURTCCANS®SH2¢ 11,12, I3)-(SUNCT1,12,13)%2))/
1 0097 XCANS®(ANS=1.)))
’ 2498 VRIVECIUNIT,606)13,11,12,HSSC13),SUmM2¢11,12,13), '
0099 $8%2¢ 11,12,13), XBAR . SD
010¢ 606 FOURMAT(312.3%,14,3%.4C1%,F10.3))
: 3101 5! CONTINUE
1 0102 CTaSUN4»e 2/ (TSSeMLFIRSNLF2R)
E 0103 3STvSUN3-CY
B 6194 DO 79 It={,NCPS
01083 00 73 2=1,MLF IR

3106 DO ?3 13=1,MLF2R




0107 SUMZACT1)mSUMZACTL)+SUN2(12,13,11)
0108 SUNT1CI2)aSUM11(12)+8UM2¢12,13,11)
a 0109 SUML12CI3)=SUM12(13)+SUM2(12,13,11)
; 0110 SUM13CI2,11)mSUM13CI2,11)+3UN2¢12,13.11)
‘ o111 SUM14C 13, 11)mSUMI4CI3, 1 )+SUN2¢[2,13,11)
] 0112 SUN15C12,13)mSUNtSCI2,13)+SUNZ(12,13,11)
; 0113 SUM2(12,13,11)aSUN2(12,13,11)ea2
: o114 78 CONTINUE
3 0i18 SUN?B=SUN?B+( SUN?ACI1)e22/(NSS(I1)Y#( NLF1R#NLF2R) )
; 0116 79 CONTINUE
: 0117 SSCPS=SUN?B~CT
| 118 838=8SUNSB/(NLFIReNLF2R)-CT
0119 SSERRB=SS$B-3SGPS
0120 8SY=S8T-5$B
: 0121 DO 119 Iist,NLFLR
- 0122 119 S8FA=SSFA+SUM11(I1)ee2/(TSSeNLF2R)
- 0.2 SSFASSSFA-CT
" 0124 DO 129 Iist,NLF2R
0128 129  SSFB=SSFB+SUML2(I1)ee2/(TSSeNLFIR)
0126 SSFB=SSFB-CT
0127 DO 139 If=1,NLFIR
0128 DO 139 I2={,NGPS
0129 139  SSANC=SSAXC+SUKLI3IC(I1,I2)#82/(NSSCI2)*NLF2R)
0130 8SAXC=$SAXC-SSCPS-SSFA-CT
0131 DO 149 I{=i,NLF2R
0132 DO 149 I2=1,NGPS
0133 149  SSBXC=SSBXC+SUMIICIL, I12)##2/(NSSCI2)sNLFIR}
0134 SSBXC»§SBAC-SSCPS-3SFB-CT
0133 00 139 Itsi,NLFIR
0136 DO 159 I2x1,NLF2R
0137 159  SSAXBwSSAXB+SUMIS(I{, I12)ss2/T8S
0138 8SAXB=SSAXB-SSFA-SSFB-CT
0139 DO 169 Ii=1,NLFiR
0140 DO 169 I2=1,NLF2R
0141 DO 169 I3=1,NGPS
0142 169  SBABC=SSABC+SLM2(IL.12,13)/N§SCI3)
0143 $SABC®SSABC-3SGPS-SSFA-3SFB-SSAXC-SSBXC-SSAXB-CT
0144 8SEUS=SSN-SSFA-SSFB-3SRAC-SSBAC-3SAXB-SSABC
0148 SSER1=SUN18B-383-5SFA-SSAXC-CT
0146 8SER2=3UM198-838-38FB-358KC-CT
0147 SSER3®SSEUS-SSER1-SSER2
0149 DFT=sTSSaNLFIReNLF2R-1 .
0149 DFB=TZ8-1.
0is0 DFGP8=NGPS-1.
0181 DFERB=DFB-DFGPS3
: 0132 DFU=OFT-DFB
. 0133 PFFANLF1R~1.
t 0154 DFFBNLF2R~1.
0188 DFAXC=DFGPS#DFFA
{ 0156 OFBXC=0FCPS*OFFD
0157? DFAXBsOFFA®DFFB
¢158 DFABCH=OFFA®OFF3®DFGP!
0159 DFERRV=DFU-DFFA-OFFB-0FAXC-DFBXC-DFAXB~DFABC
] 0160 00 219 Ii=1,HGCPS
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0161 DFERI=DFERI+DFFA®C NSS(I1)=1)
0162 DFER2=DFER2+DFFBe( NSS(I1)=-1)
0163 DFER3ISDFER3+DFFA*OFFBS(NSS(IL d=-1)
0164 219 CONTINUE
01653 MSCPS=SSGPS/DFGPS
0166 MSERB=SSERRB/DFERS
0167 N8A=SSFA/DFFA
0169 NSe=8SFB/DFFB
0169 NSAXCa8SAXC/DFAXC
0170 NSBXC»S8SBXC/DFBXC
0171 NSAXB=3SAXS/DFAXB
0172 NSABC=SSABC.DFABC
0173 MSER{=SSERI/DFERL
0174 NSER2#8SER2/DFER2
0173 MSEFR3I=3SER3I/DFER3
0176 C=M3GPS/NSERD
0177 ASASA/MSER]
i 0179 B=NSB/MSER2
! 0179 AC*MSAXC/MSER1
| 0180 BCeMSBXC/NSER2
0191 AB=MSAXB/MSERJ
0182 ABCSNSABC/HSERI
T 0183 FaC
i 0184 DF1=DFGPS
| 0198 DF2=0DFERS
0106 CALL FPROB(F,DF1.DF2,2,PC)
: 0187 F =@
' 01889 DF1=DFFA
0189 DF2=DFER1
0190 C L FPROB(F,DFL1.0F2,2,PA)
. 0191 F a0
‘ 0192 DF1=DFFB ‘
0113 DF2=DFER2 ,
0194 CALL FPROB(F.DF1,DF2,2,PB) @
0199 FeaC !
0196 YF1=DFAXC !
0197 DF2=DFERL :
0199 CALL FPROR(F,DF1,D0F2,2,PAC)
0199 F=BC
0200 DFL=DFBAC
0201 DF2s0FER"
0202 CALL FPROB(F,DF1.DF2,2,PBC)
0203 Fsab
0204 DFL=DFAXD
0208 OF2%0FER3
0206 CALL FPROB(F,DF1,0F2,7,PAB)
0207 FaaBC
0208 DFL=DFABC
0209 DF2=DFER3
0210 CALL FPROB(F.,DF!.DF2.2,P4BC) |
211 dRITECIUNIT. L20a
0212 1004 FORMAT("Oseses SOURCE sssms®, SX, S, 6K, 0F*,9%, *NS*, 10X, "F*,
0213 $7%, “P*/)
1~z
1 > R




;
|
|

0219 1003

I R T

URITECIUNIT,1003) SST.DFT,.2°8.DF8,SSCPS.DFGPS, HSGPS,
$C,PC,SSERRD.OFERD.WSERD . SSW,.DFU,SSFA.DFFA.NSA.A,PA,
$8SFE.0FFDB.MS8,8,PB.SSAXC,DFAXC,HSAXC,.AC.PAC,SSBXC.DFEXC,
$MSBXC,8C.,PBC,SSAXB.DFAXB ., HSAXB, A8, PAB.SSABC.DFABC . HSABC. RBC.,
$PABC,SSER!1,DFERL . MSER1, SSER2,DFER2,HSER2, SSER3,DFER3, WSER3I

FORMAT(®OTOTAL", 14X, F10.3,F3 . 0o/" BETVEEN SUBJECTS",¥F11.3,
$FS./3X."GROUPS (A)>",SX,F10.3,FS ., 4%, 2F10.3,F10.6/7?X,"ERRORCA)"
$,9X,F10.3,F3. . 4X,F16.3,/°0 WITHIN SUBJECTS".2X.F10.3.FS ., /38X,
$°FACTOR B, 7%, F10.3.FS. ,4X.2F10.3,F10.6.,/3X,."FACTOR C*,7X,
$F10 .3,
$F3.,4X,2F10.3,.F10.6.,/3X,"A X B",10X,F10.3.FS..4X,2F10 3.F10 ¢,
$/3X."A X C*,10X,F10.3.F3.,4%,2F10.3,F10.6.,/3%,"8 X C".,10X.
$F10 .3,
$F3. ,4X,2F10.3,F10.6./35X.,"A X B X C *,3X,F10.3.FS . ,4¥%,2F10.3,
$F10.6,/,7X,"ERROR (B)*, 4X,F10 .3,.F5 0,4%X,.F10.3,/7%X,“ERROR (C)*
$, 4%
$,F10.3.FS.,4X,F10.3./,7X. "ERROR (BC)>*,3X.F10.3.FS.,.4X,F10 3)

CALL CLOSE(IB)

sToP

END
ENDS
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AV33 (RBF-P,Q,R) (Three-way ANOVA, Repeated Measures)

Purpose:

This program performs a three-way randomized factorial block
analysis of variance.

Mathematical Mode!: :
The model for :this design is:

xijm = 4y + A; + Bj + Ck + AB.. + AC.,, BCj + /\BCU.k et Eijkm

The hypotheses to be tested are:

Ho: A. = 0 for all i
Ho: B. = 0 for all j

‘ J

‘ Ho: Ck = for all k

1 Ho: ABij =0 for all ij

! Ho: AC.. =0 for all ik
Ho: Bcjk =0 for all jk

He . ABCijk = 0 for all ijk

The fixed effect (Model 1) was assumed in the derivation of the axpected
values of the mean squares.

Layout of Design:

f i A] A2 i
X 8] 82 B] 82 o

L S representis a

| set of subjects

; Gl S G LS S G &

; S' S] S] SI S‘ S] ﬁl S]

1. There are two Factors (A, B, C) with p, a, and r levels of treat-
ments, respectively. The experiment consists of pqr treatment

combinations. The abcve 2xample includes two levels of each of
Factors A, B, ana C.
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2. Subjects are randomly assigned to the pgr treatmant combina-
tions with each subject or a set of matched subjects receiving
all combinations. The order of administration of the pqr
combination is randomized independently for cach subject. |f
cets of matched subjects are used, one subject from each set
ic randomly assigned to each treatment combination.

3. There should be more than one subject per pqr treatment com-
v bination.

User Considerations and Procedures:

e, 1. A data file must be created in matrix form. On read input, Factor
C varies most rapidly, then Factor B, then subjects, and finally
Factor A. (For example, record one contains subject one, treat-
ments abc]'], abcrl? C e e 2DC, record two contairns subject

|

i

1 one, treatments abc]21, abc]22 e e, abclzr; records continue for

' subject one until abc , abc . . ., abc have been entered.
Tql 1q2 Tqr

The remaining subjects in Factor A should be entered in the same
\

manner. Repeat the same procedures for subjects in Factor Ap.

\ K A printout of the raw data would show r data po nts per line.

2. The data analysis can either be displayed on the CRT or a hard-
copy can e obtained from the line printer. Option: 1 for CRT
output, 6 for iine printer output.

3. A printout of the raw data can be obtained. Option: 1 if raw
data printout is desired, 0O for no printout. The output device
is designated by the above option {(#2).

4. Parameters required:

a. nunmber of levels of Factor A {see comments)
b. number of levels of Factor B (see comments)

¢. number of levels of Factor C (see comments)

d. number of subjects per cell (treatment combination) (see comments)
e. name of data file

f. format of data file

i
i
a'
1
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‘ S e g = e .-
- T .

13

; 5. Printout gives:

‘r

: a. raw data by group (optional)
i

b. for each group: N, Tx, Exz, X, and $D {unbiased estimate)

c. ANOVA source table

Comments :

This AMOVA design permits interaction effects to be evaluated. Power
tests can be used to determine the number of subjects necessary for

the experiment.

Due to the limited amount of memory, the experimental design cannot
exceed the fullowing conditions:

1. p<10; q9q=<10; r<10

1
]
P 2. n =350

3. ngr< 1000

4. rn < 100 j
i
i

5. agn< 100
Test Data:

This program was tested using data from Roger tE. Kirk, Experimental
Design Procedures for the Behavioral Sciences, Wadsworth Publishing

Company, 1368, Pp. 239-240. ;

Single precision was used for this program. Aczuracv of this orogram
is less than that cbtained by the Statistical Analvsis System and

the Statistical Package for Social Sciences. The data analysis out-
put is only accurate to six di,it places instead of ten digits.

109

W YT




RU,AV33
RBF-P,Q,R OR AV33

THREE WAY ANOVA WITH REPEATED MEASURES ON ALL FACTORS.

ENTER NAME OF DATA FILE
#JRBFR

ENTER FORMAT OF DATA
(2(2x,F8.4))

LEVELS OF A
2

LEVELS OF B
2

LEVELS OF C
2

SS/CELL
4

ENTER | FOR CRT QUTPUT, 6 FOR LINEPRINTER
6

DO YOU WISH A PRINTOUT OF RAW DATA (1=YES, @=NO)
P

;
!
i
1
1




"CELL

NN e RO RS — —
N =N =N — N —

SOURCE

A

B

C

AB
AC
BC
ABC

RESIDUAL

TOTAL

Pl P i S i

SUMX

15.
16.
28.
32.
.000
.000
22.

Lo

)

162.
24,

10.

13
235.

125

ooc
500

.125

125

.000
.125
.250

500

0co
000
000
000

000

.000

DF

SUMX2

£3

66.
198,
258,

13

38.
122.

Loz

.000
000
000
000
.000
000
000
.000

SOURCE TABLE

M

3.
162,
24,
6
10
8
3.

S

125
000
500

.125
.125
.000

125

631

11

I

—

O\WVIW — o~ W

MEAN

.750
.000
.000
.000
.750
.000
.500
.000

b

.953
256.
.830
.708
16.
12,

.953

755

047
679

.500
816
.816
.816
.500
.816
.577
816




i *A¥33 T=00003 IS ON CRO00G2 USING 00024 BLKS R=0000
{
| 0001 FTH4,L

]

0002 PROGCRAN AV33
3 0003 DOUBLE PRECISION SJJC10).TKKC10),3LL(%50),PQQC10),CK(10)
- 0004 DOUBLE PRECISION DXX(100)
: 0008 DOUBLE PRECISION CBBC10),ACCC10),BSSC(100)>,C85(100),3CC(600),
: 0006 $5S5(%0),4,%XS,5X,BX.,SI.BA.CA, A, AS, AB.CB,AC.BC.SS,8.,C,XN,XBAR,
- 0007 $80,2.0,01.2J,21,2K,22J,22L,22N, %K, KK, 2EE.P1,P2,22,20,2K1,2K2
i 0008 DOUBLE PRECISION SX1¢(600),3%X2¢(600),%R(20)
- 0009 DIMEKSION NFILEC3), IFMT(20), IBUF(2563,1B(272)
o 0010 LHTZGER P.Q.R
. ¢oott DATA SA/60080 30/,8542/600%0.D0/
. 0012 DATA $¢J,SKK,¥*LL.PUG, VK, DXX/190%0 DO/
; 0013 DATA C3B.ALC,BSS,C8S,5.0,855/8720%0 .20/
s 0014 DATA XS,S¥.BX,SI.BA.Cx. A, RS, A8, +C.BC.5S5.B.C/ 14206 DO/
o 0015 WRITE(1, 4400)
S 0016 4400 TFORMAT ("ROF-P,Q.,R OR AV3I3 =,
E o017 $/,5%,"THREE WAY ANOVA VITH REPEATED MEASURES ON ALL *,
. 0018 #* FACTORS.*)
) 0019 WRITECL1,4401)
g ‘ 0020 4401 FORMAT("ENTER NAME OF DAaTA “ILE™)
) 0021 READC1,7) NFILE
0022 7 FORMATC(3A2)
0023 WRITEC L, 4402)
7024 4402 FORMAT ( * ENTER FORMAT OF DATA "
9028 READCL,6)IFNT
0026 6 FORMAT(2042)
0027 CALL OPENCIB,IER.NFILE,3.0,-2,256)
0023 IFCIER.LT.0) GO TO 999
0029 WRITE(L, 4403)
0030 4403 FORMAT ( * LEVELS OF A *)
0031 READCL,s) P
0632 YRITEC1, 4404)
0033 4404 FORMAT ( * LEVELS O0F B8 *
2034 READCL.®) @
0033 WRITEC1,4408%)
0036 4405 FORMAT ( * LEVELS OF C *)
0037 READCL,*) R
0038 WRITE(L, ¢4¢Cé)
0039 4406 FORMAT ( * SS/CELL *)
0040 READCL,*} K
0041 0=QsReN
0042 WRITECL,224)
0043 224 FORMATCENTE?® 1| FOR CRT OQUTPUT, 6 FOR LINEPRINTER®")
0044 READCL,s) [UNIT
0045 SRITEC1,2.3)
0046 223 FORMAT("0DO0 YOU VISK A PRINTOUT OF RAV DATA (1=YES, 0=NO)")>
0047 READCL.=) IPTO
0049 D0 96 I=y,P
6049 00 440 L=1, N
00%0 00 %20 J=1,0Q
0031 CALL READFC(18,IER, IBUF)

0032 CALL CODE

il
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! 0053 READCIBUF, LFRT) (XRCI3), !13aL.R)
E 0054 IFCIPTO.EQ. 1) WRITECIUNIT, IFNTY (XRC12),12=1.R)
[ 0083 DO 633 K=1,R
0086 XeXRCK )
[ 0087 IIlaCl-1)0QeR ¢+ C(J=-1)8R +K
\ 5058 3X2(I111)aSX2¢1I1) + XX
; 0059 SXICITIDuSXICIIT )X
[ 0060 XSmXS + KX
; 0061 SX=sX + %
{ 0062 BX=BX+X
{ 0663 SleSI+X
- 0064 SJJCJ)InBJJICIIe N
' 0063 SKK(K)=SKKC(K)+X
' 0066 SLLCLY=SLL(L)+X
0067 POQCJ)I=PRACJI+X j
; 0068 CKCKDImCK(K)+X
. 0069 [1mJ+@e(K-1)
- 0079 DXXCIT)=DXXCII d+X
i | 0671 5BBCIT)=CBBCIT )X
C 0072 ACCCK)I®ACCIKI+X
: ‘ 0073 [IsJ+Qe(L=-1)
& 0074 BSSCII)=BSSCII)+X
- 007% I1=K+Re(L~1)
| 0076 CSSCI1)=CS8CIL)+N
f { 0077 NsM+ i
0079 SCCCM)INGCCIMI+X
0079 693  SSS(L)=SSS(L)+X
0080 BAsBA+BX2BX/R
0081 520  3%=0
0082 DO 440 K=i,R
0083 CAmCA+CKCKI®CK(K)/Q
0094 440  CK(K)=0
2089 ARA+SIASI/(QeReN) i
0086 SI=0 i
0087 DO 390 L=t N '
0089 AS=AS+SLLCL )®SLLCL)/CQ*R) |!
0089 390  SLL(L)=0 ;
0090 D0 93¢0 J=t.,Q ,
0091 AB=AB+PRAACJ I*PAACI Y/ (ReN)
0092 PRQCJ)I=0
0093 DO 930 K=1,R
0094 [Ind +@eCK-1)
009S CYsCB+CBB(I1)2CBBCIII/N
0096 930 CBBCII)=o
0097 DO 820 K=1,R
0098 ACSAC+ACCCK)I®ACCCK ) /C HeQ)
0099 ACC(K)=0
0160 820 M=o
3totl 90 CONTINUE
0102 DO 1120 J=t,Q
vio0d vd 1129 Kaf,R
0104 IIsd+QeCK-1) ,
0109 BCaBCH+DXXC(II)#DXXCIIY/(PoN) ,

5106 1120 CONTINUE
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107 DO 1040 L=1,N
0108 $3m=$3+888(!. 18838 (L )/ (PeQeR)
; 0109 1040 CONTINUE
3 01190 PO 1240 J=t,Q
? 0111 BuB+SJJCJ e8I ICJI )/ (PuREN)
' 0112 1240 CONTINUE |
! 0113 00 12%0 K=1,R n
i 0114 CuC+3XKCKINSKKC(K I/ (PeQeN) ;
i 0113 1250 CONTINUE
b 0116 XagX S X/ (PeQaReN)
o 8117 WRITECIUNIT,229)
v 2118 228 FORMAT(//777,%0 CELL",SX,"K", 11X, "SUHX",?X, "SUMR2", 7%, "HEAN®",
6119 17%,%8D0*, /)
P 0129 XH= i
- 0121 00 226 I=t,P
: 0122 DO 226 J=t,Q
9123 DO 22¢ K=1,R
0124 TITa(I-1)8Q&R +(J~1)aR +K
0125 XBARSSXLICITIV/XN
0126 SO=DSARTC(SHCITII-CSKLCITII®SHICIITII/ZXN)I/CXN=L . ))
0127 WRITE(IUNIT,227) 1.4, K, N, SX1CI11),8%2¢CI11), XBAR, S§D
0129 227 FORMAT(312,3X,14,3%X,4C1X.F10.3))
0129 22¢ CONTINUE
0130 WRITECIUNIT,2011t)
0131 2011 FORMATC(LIX,//," SOURCFE TABLE"
0132 /¢7,1%, "SOURCE $S OF NS Fe,
0133 112%, "P(F)Y*, /)
0134 2=X8+%-83-C8B
0138 O0sCN={ )s(PsQaR~1) ;
0136 01=0 4
0137 2J=a-X
0139 K=P-1 |
0139 21=2/0 i
0140 2Lw2d/K i
0141 2MnZL/ 21 1
0142 22J=8-X% ;
0143 KK=@-1 ,
0144 22L=224/KK
0143 2ZM=22L/21
0146 XK=K :
0147 XKK=KK :
0148 CALL FPROB(ZM,¥X,01,2EE.P1L)
0149 CALL FPROB(Z2M,XKK,01,2EE,P2)
0150 WRITECIUNIT,3110524,K, 2L, 24, P1,22J.KK,22L.2214,P2
3131 3110 FORMAT(IX." @A “,F8.3.85%,13.2(5X,F8.3),3X,F10 .6,
0152 a B *,F8.3.5%.,13,2(5%.F8.3),.34.F10.6)
01%3 24=C-X
0194 KaR-1 ‘
9158 2L=24/K %
0156 2u=Z2L/21 ;
0157 22J34B+X-4-8
0159 KKs(P=1)®(2=1) 3
01%9 22L=224/KK i
0160 2ZMm22L/,21
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o164

0162

0163
3164

9tes
2166

2167
01469
0169
01790
0171
2172
0173
5174
0179
0176
0177
9179
%179
6180
0t81
4182
0183
0184
01893
6186
0187
d118
%189
9190
0191
0192
41393
0194
91985
0196
0197
0193
5199
0200

2310

2310

2710

999
4408
Y87

XKnK

XKK=KK

Call FPROB(ZH.XK,Ot,Zzgé;l;Z)

Cal.L FPROB(ZZN.XKK, 031, '
WRITECIUNIT,Z231632J.K,2L.2N0,P1,224.KK,22L.22K,P2
FORMAT(I X, € *,F8.3,3%,13,2(85%,F8.3>,3%,F10 .6,
PULTNY: “LF9 . 3,80, 12,2(8X.,F8.3),3X.,FL1e.6)
2JmAC+X-A~C

Ka(P~-1)9(R~1)

2L=2J/K

2Nn21 /21

224=fC+X-8~-C

KKs(Q-13)s(R=-1)

22U 82247 KK

JlMm221./21

2KisK

ZK2=KK

CAaLL FPROB(ZM,ZK:,01,2EE.P1)

Cef L. FPROB(ZZN,2X2,01,2EE,P2)
URIfE(IUNIT.ZSIO)ZJ.K,ZL,ZH.PX.ZZJ,KK,ZZL‘ZZH,Pz
FORMATC(L¥X,"* AC “/F8.3,%5%,13,2(5%.F8.3),3%,F10.4¢
/7" 8¢ *JF3.3 IX,I13,2(¢3%,F8.3),3%.F19.6)
cd?CR+A+B~+C-X-AB-AC-BC

KakKs(P=-1)

ZLmZd/K

N=21/21

22mXS~%

20=sNsPagQuR-1

K=K

CALL FPROB(ZM.®K,01,2EE.P1)
HRITE(IUNIT,Z?XO):J,K,ZLJZH,PI.Z,O,ZI,ZZ,ZD
FORMATC1X,"ABC “/FB8.3,.85%, 13.2(8%.F8.3>,3%X.F10.6,
/7" RESIDUAL *,F10.2,F9.0,5%.F8.3

7/ TOTAL “SFB8.3,1X.F8.0,.5%,F8.3,/2)

CalLL CLOSEC1IB., IER)

GO TO 997

URITE(1,4408)

rORMAT ( “ERROR ON CALL NPEN STATEMENT®

EMD
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AC10 (cRAC)  (One-way Analysis of Covariance)

Purpose:

This program performs a one-way analysis of covariance for one
covariate without renlication.

Mathematical Model:
The model of this design is:

= - 8! -—‘= ~
Yi_j(adj) YU. Bw(xij X..) u+Bj+_i(j/

where:

YIJ = unédjusted criterion measure

B' = ommon population linerar regression coefficient for
treatment levels

X. . = covariate measure for subject i in treatment population j
The hypothesis to be tested is:

Ho: Bj = 0 for all j

The fixed ¢ffect model (Model |} was assumed in the deviation of the
expected values of the mean squares.

Layout of Design:

— f
b, %, oy
Y X Y X Y X
S] 52 | G)
1
1. There are k levels o treatment B.

2. Subjects are randomly ascigned with each subject designated
to receive only one level.

3. The experiment contains a source of variation believed to
affect the dependent variable and i, conside,~d irrealevant to
the objectives of the experiment. A measure of the axtraneous
variation can he obtained which does not include effects
attributable to the tr:atment.
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L, The relationship of the dependent variable and the cavariate
must be linear.

3 ‘Jser Considerations and Procedures:

1. A data file must be created in sequential form. Ffor each subject,
enter the dependent measure (Y) first, then the covariate (X).
(For example, subject one for treatment b], and the covariate is

o the first record, subject two for treatment b], and the covariate

is the second record. Repeat for all subjects in b] then incex to

the next level of B.) A printout of raw data should show two data
point. per line, |
2, The data analysis can either be displayed on the CRT or a hardcopy

can be obtained from the line printer. Option: 1 for CRT output,
6 for line printer output.

. e — - =

b 3. A printout of the raw data can be obtained. Option: 1 if raw
! data printout is desired, O for no printout. The output device
! is designated by the above option (#2). !

4. Parameters required:
a. number of levels of B (maximum 100)

b. number of subjects per group (level) (maximum 32767)

c. name of data fiie .

d. format of data file |
5. Printout gives:

a. raw data by group (opti nal)

b. for e.ch group: N, Zv, :yz, Y, SD

c. ANCVA source table

d. intermeciate calculations of the adjusted scores

e. correlation coefficients




Comments:

Analysis of covariance uses statistical control to reduce experimental

; error and obtain unbiased estimates of treatment effects. The procedure
involves measuring the dependent variable and an additional covariate.
The covariate represents a source of variation ti,at has not been con-
trolled in the experiment and is believed to affect the dependent
variable. With analysis of covariance, the dependent measure can be

¢ adjusted so as to remove the effects of the uncontrolled source of
variation represented bv the covariate.

Before comparisons among means can be made, the means must be adjusted
for the covariate. The intermediate calculations given on grintout of
the data must be used to adjust the means. Comgputational procedures
and notation references can be found in Roger E. Kirk, Experimental
Design Procedures for the Behavioral Sciences, wadsworth Publishing
Lompany, 1968, Pp.465-077.

e

Test Data:

This program was tested using data from Roger €. Kirk, Experimental
; Design Procedures for the Behavioral Sciences, Wadsworth Publishing
L Company, 1968, Pp. L65-467. This program uses double precision in
¢ all calculations.

——— m -
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RU,AC1P
CRAC-K OR ACI@ ANALYSIS OF COVARIANCE
NOTE: PROGRAM EXPECTS DATA IN ONE SEQUENTIAL FILE
. INDEXING FOR SUBJECTS, FIRST THEN, GROUPS -
: WITH TWO POINTS PER LINE DEPENDENT VARIABLE THEN COVARIATL
| ENTER NAME OF YOUR ~“IiLE FROM DATA3@ PROGRAM
| #JACQV

! ENTER THE RECORD LENGTH AS IN DA3Q
i 28

S ENTER FOR<AT OF DATA

o (2(4X,F19.4))

v HOW MANY GROUPS?

: 4

o HOW MANY SUBJECTS/GROUPS?

I 8

: ENTER | FOR RAW DATA PRINTOUT, ELSE ENTER 9

]

ENTER 1 FOR CRT DISPLAY, CR 6 FOR LINEPRINTER
6

AClg : STOP pp@o
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3.0000 42.0000

, 6.0000 57.0000

§ 3.0000 33.0000

; 3.0000 47.0000

| 1.0000 32.0000

/ 2.0000 35.0000

F 2.0000 33.0000

E 2.0000 39.0000

- 4,0000 47.0000

' 5.0000 49.0000

4.0000 42.0000

: 3.0000 41.0000

= 2.0000 38.0000

- 3.0000 43.0000

| 4.0000 48.0000

r 3.0000 45.0000
i

- 7.0000 61.0000

3.0000 65.0000

7.0000 64.0000

6.0000 56.0000

: 5.0000 52.0000

; 6.0000 58.0000

: 5.0000 53.0000

6.0000 54.0000

7.0000 65.0000

8.0000 74.0000

9.0000 80.0000

8.0000 73.0000

10.0000 85.0000

10.0000 82.0000

9.0000 78.0000

11.0000 89.0000

Y-TERMS (DEP. VAR.)

’8s) 1160.000
(v) 924,500
(8) 1119.000
X-TERMS (COVAR.)

(BS) 105202.000
(x) 96800.000
(8) 103997.250
XY-TERMS

(BS) 10840.000
(xy) 9460.000
(8) 10637.750
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3 CELL N SUMX SUMX2 MEAN )

: 1 8 22.000 76.000 2.750 1.488

i 2 8 28.000 174,000 3.500 .926

: 3 8 50.000 320.000 6.250 1.035

* 4 8 72.000 660.000 9.000 1.309

* SOURCE TABLE

|

- SOURCE $S OF M$ F P(F) ‘

o TOTAL 8.840 30. |

; BETWEEN GRPS 1793 3.00 .598 2.290 .100

_ WITHIN GRPS 7.047 27. .261

]

f CORRELATION COEFFICIENTS

; BETWEEN GRPS .995

- WITHIN GRPS .910 |
TOTAL .981 !

]

é
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"AC10 T=00003 I3 ON CR00002 USING 00019 BLKS R=20000

0001 FTH4
0002 PROGRAN AC10
0003 DIMENSION NFILEC3), IFNTC26)
0004 DOUBLE PRECISION X,Y,SX,SY,YS,XS,GX,GY,XB,¥Y8,6G,%X2,85,C,0,2!
, 9003 DOUBLE PRECISION 2J,2ZN,2NJ,BN . BNK1,BN2. AN, XN, 72, XY
| 0006 DINENSION IB(272, IBUF’256)
' 0007 DOUBLE PRECISION SUMKXC100),SLUNX2¢100)
: 0008 SXwo.
- 0009 §Yu0.
0010 KYmo .
oott YSmo .
! 0012 XS=0 .
i 0013 QK= 0.
i o014 X8O
, 0015 1T
i 0016 GGx0 .
} 0017 WRITEC1,4400)
‘ 0018 4400 FORMAT ¢ "CRAC~K OR AC10 AMNALYSIS OF COVARIANCE * .,
J 0019 $/,5%,"NOTE: PROGRAM EXPECTS DATA [N ONE SEQUENTIAL FILE",
0020 %/,11%, “INDEXING FOR SUBJECTS , FIRST THEN, GROUPS - ./,
1 0021 L11X,*WITH TVO POINTS PER LINE DEPENDENT VARIARBLE THEN ",
| 0622 $*COVARIATE. *, 11X, " MAX 100 GROUPS")
: 0023 WRITEC1, 4401)
0024 4401 FORMAT ¢ “ENTER NAME OF YQUR FILE FROM DATA30 PROGRAM" )
0028 READC1,99)NFILE
0026 99 FORMATC(3A2)
0027 10CBS=256
0028 CALL OPENCIB, IER,NFILE,3,0,-2,10C88)
0029 IFCIER.GE.0) GO TO 689 ,
0030 WRITE(1,343) NFILE,LER i
0631 343  FORNAT(S5X,3A2,* FAILED TO OPEM , IER = *,1S) i
0032 STOP 348

0033 68¢ WRITEC1, 4402) }
0034 4402 FORMAT ¢ "ENTER FORMNAT OF DATA* j

00383 READC1,6 ) IFMT
¢ 0036 6 FORMATC20R2)
] 0037 WRITEC !, 4403) ;
0038 4403 FORMAT ¢ * HOW HANY GROUPS? =) . ;
0039 RERDCL , #) K |
- 0040 WRITE( L, 4404)
; 0041 4404 FORMAT ¢ * MOV MANY SUBJECTS/GROUP? *)
0042 READCL, o) N
0043 BNaN oK
0044 XN N
0045 WRITEC1,9001) |
0046 9001 FORMATC("ENTER 1 FOR RAW DRTA PRINTOUT, ELSE ENTER 0%)
0047 READC1,#) IPTO -
0048 WRITEC 1, 1234) 1
0049 1234 FORMATC"ENTER 1 FOR CRT DISPLAY, OR 6 FOR LINEPRINTER®)
0080 READCL, %) IUNIT
0081 00230 I=i,«
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0032
0033
0034
0033
0036
0037
0038
0039
00690
0061
0062
0063
0064
0063
0066
0067
00698
0069
00790
0071
0072
0073
0074
0075
0076
0077
0079
9079
0080
0001
0082
00083
0084
0008
0086
0087?
0088
0009
00%90
0091
0092
0093
0094
0093
0096
0097
0098
0099
0100
o101
0102
0103
01904
0109
0106

IFCIPTO.EQ. 1) VWRIVECIUNIT,.D03)
903 FORMATC(// )
D03I30 J=1.N
CALL READFC(IB, IER, IBUF)
CALL CODE
READCIBUF ., IFNT)Y, X
IFCIPTO.EQ. 1) MRITECIUMIT,IFNT) VY., X%
SXnEX+ X
SUNXCTI )mSUNXC T )+ Y
SUMX2C I )aSUNX2C( T )+ Yy
SYsSY+Y
XYnXYe XY
YSnyYS+Yuy
XSa K3+ Xay
GE=aGXeX
330 CY=GYe+Y
3109 FORMATYC(//)
XKD+ GXOCH/XN
YBaYB+GYRGY /XN
CGuGG+GXeGY /XN
YaQY/XN
X=uGH/XN
C¥=0
GY=0
230 CONTIHUE
Y2=SYsSY /BN
X2=SXeSX/BN
§S=SYeSX /BN
WRITECIUNIT.600)
600 FORMATCLN, /)
WRITECIUNIT . 181)YS,Y2
161 FORMATCIX,*Y-TERNSCDEP. VAR.)>Y ".,/," (BS) ",F12.3,7,1X,"(Y)>r", 2%,
$Fi12.3)
MRITECIUNIT,171)Y8
1?71 FORMAT(® (B)*,2X.F12.3,/77,1%,"X-TERNS(COVAR . ")
URITECIUNMIT.1711)%8,X%2
1711 FORMATCIX,"(BS > ", 1X,F12.3,/7,1%,"(X)» ,2%,F12.3>
WRITECIUNIT.181)%B.,XY.,S$S.,GG
181 FORMATC® (9" , 2%, F12.3,/77, 1%, "XY-TERMNS ",/ . 1¥X,"¢BS " , 1M, F12 3./,
RiX, (XYY "L tX,F12.3.7,1X,%¢(B) ", 1X.F12.3)
WRITECIUNIT,.433)
453 FORMATC//7/77,%0 CELL".,&4X,"N",?X.,"SUNMX", 86X, "SUKK2",9¥%, "REAN",
110X, "SD", /)
D0228 I=1.K
XBLaSUMXCI)/XN
SD1=DSART((SUNXA(II=(SUNXC I)OSUMNXCIII/ANI/CKN=-1)
MRITECIUMNIT,229) LI, N,SUNMXCTI), SUMX2C(1)>,XB1.,SD1
229 FORMAT(LIX,I3,3%,13,4(3X,F10.3)
228 CONTINUE
CayYS-Y2-(XY~S58 e (XY-SSI/(XS5-4K2)
Du¥YS-YB-(RY~-GG))e(XY¥=GRI/(XS-XB>
2I=C-D
2id=D/(BN-K-1)
NS 2I/(K=-1)
WRITECIUNIT,.S31)

123

i
1




R

e O e B e

-
.
;
!
i
1
.
)
i
[
B

————

(RN .T,, R i R e

0107
0108
0109
o1t
o1t
o112
o113
0114
0113
0116
0117
0118
0119
0120
&121
0122
0123
0124
0129
0126
0127
0128
0129
0130
9131
0132
06133
0134
0133
0136
0137

331
336

700

S41

551

571
381
3811

FORMATCIX, 7/, 1?%. *SOURCE TABLE®)

WRITECIUNIT.S36D
FORNQT(!X./;4X.‘SOURCE"llX.‘SS'.Gx"DF'.9X)'NS',9X,‘F':9¥.
1"P(FO")

KieK-1

2NJ=ZN/2J

BNK{=BN-K~1

BH2e8H-2

WRITE(IUNIT.7003C,BN2
FORMATC(LIX,“TOTAL®, 7%, F12.3,5X,F4.0)

DFi=Ki

DF2=BNKI1

FaZNJ

CALL FPROB(F,DF1.,DF2,23,PF1)
WRITE(CIUNIT,.S541)21,.K1,2H,.2N4,PF1

FORMATC/, 1X,“BETNEEN GRPS",F12.3,4%.F4 3,3(SX, F?.3).,/)
WRITECIUNIT,SS1)D,8BnAk1, 2

FORMATCLX, “WITHIN GRPS".,1X,F12.3,3X,Fe 0,4X,F7 3
Co(XY~S8)/DSART((XS~-X2)=(YS-Y2))
D=(GG-88)/DSART((XB-X2)e(¥YB=-Y2))
ANs{XY=-GC)/DSART((XS-XB)*(¥S-YB))
WRITECIUNIT,S?1)

FORMATC(LX,//," CORRELATION COEFFICIENTS ")
WRITECIUNIT,S58150.0N

FORMAT(2X,/,1X,"BETUEEN GRPS",F9.3,/.1X,"WITHIN GRPS"., 1X,F9.

WRITECIUNIT,S811)C
FORMATC(4X,"TOTAL *.2X,F9.3.7)
CALL CLOSECIB,IER)

sTOP

END

ENDS
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ACl1 (RBAC-K) (One-way Analysis of Covariance, Repeated Measures)

Purpose:

This program performs a one-way analysis of covariance for one
covariate with replication either by using matched subjects ur
repeated measures.

Mathematical Model:

The model for this design is:

- - | - =
Vijaaj) = Yij "8 X mue B kT v B

where:

Yij = readjusted criterion measure

B‘w = common populaton 'inear regression coefficient for
treatment levels

The hypothesis to be tested is:

Ho: Bj = 0 for all j

The fixed effect model (Model |) was assumed in the derivation of
the expected values of the mean squares.

Layout of Design:

Y X Y X b X S represents a
—r‘ set of subjects

1. There are % levels of treatment B.

2. Subjects are assigned to a treatment so that the variability
within a treatment is less than the variability among treat-
ments. Homogeneity ~ithin treatments may be achieved by
using a subject as his own control or match subjects on the
basis of a variable that correlates with the dependent variabile.




3. The experiment contains a source of variation believed to
affect the dependent variable and is considered irreievant
to the objectives of the experiment. A measure of the extra-
neous variation can be obtained which does not include effects
attributable to the treatment.

L. The relationship of the dependent variable and the covariate
is linear.

5. For repeated measures, the dependent measure for each subject
is paired with a unique covariate measure., The covariate
cannot be identical for all measures, e.g., age of a subject.

User Considerations and Procedures:
1. A data file must be created in sequential form, with the dependent

measure (Y) first, then the covariate (X). (For example, subject
one for treatment b] and the covariate is the first record, subject

[ ——

two for treatment b] and the covariate is the second record. Follow
this procedure for all subjects in b‘ then index to the next level

of B,} A printout of raw data shows two data points per line.

i — = = -

2. The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line printer. Option: 1 for CRT
output, 6 for line printer output.

) 3. A printout of the raw data can be obtained. Option: 1 if raw
' data printout is desired, 0 for no printout. The output device
: is designated by the above option (#2).

4. Parameters required:

a. number of levels cof B (maximum 100) ‘
b. nrumber of subjects per group (level) (maximum 32767)

c. name of data file

| d. format of data file

e. correlation coefficients

5. Printout gives:

a. raw data by group (optional)

b. for each group: N, Iy, Syz, Y, SO f

e T T LT TR T T
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Test

Cc. ANOVA source table
d. intermediate calculations of the adjusted scores

e, correlation coefficients

Comments:

Analysis of covariance uses statistical control to reduce experimental
error and obtain unbiased estimates of treatment effects. The procedure
involves measuring the dependent variable and an additional covariate.
The covariate represents a source of variation that has not been con-
trolled in the experiment and is believed to affect the dependnet
variable. With analysis of covariance, the dependent measure can be
adjusted so as to removc the effects of the uncontrolled source of
variation represented by the covariate.

Before comparisons among means can be made, the means must be adjusted
for the covariate. The intermediate calculations given on the printout
of the data must be used to adjust the means. Computational procedures
ard notation references can be found in Roger E. Kirk, Experimental
VDesign Procedures for the Behavorial Sciences, Wadsworth Publishing
Company, T3968. Pp. L475-477.

Data:
This program was tested by comparing the results of the ACI! program

to results obtained from a similar PDP 8/e Analysis of Covariance
program. The program uses double precision in all calculations.
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RU,ACI1

ACI1 QR

REAC-K  ONE-WAY ANALYSIS OF COVARIANCE FOR
REPEATED MEASURES. DATA INPUT READ SEQUENCE
INDEX FOR SUBJECTS, THEN FOR WITHIN FACTOR. ENTER THE
DEPENDENT VARIABLE, THEN THE COVARIATE

ENTER NAME OF THE DATA FILE

#JRBAC

ENTER FORMAT CF DATA

(2(2x,F8.4))

uHOW MANY TREATMENTS?

HOW MANY SUBJECTS?
6

ENTER THE RECORD LENGTH AS IN DA3@
ggTER 1 FOR RAW DATA PRINTOUT (1=YES)
éNTER 1 FOR CRT PRINTOUT, 6 FOR LPTR
° AC11 : STOP poop
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t 0 o L . - - -
s A S A PR T
¢ PR -

b i 2

202.0000 28.0000
145.0000 23.0000
l 188.0000 27.0000
201.0000 24.0000
202.0000 30.0000
g 228.0000 30.0000
. MEAN-Y 194,333 MEAN=-X 27.000
' 165.0000 22.0000
a 201.0000 26.0000
g 185.0000 24,0000
% 231.0000 28.0000
| 178.0000 26.000C
! 221.0000 25.0000
R MEAN-Y 196.833 MEAN=-X 25.167
C 191, 0000 27.0000
- 203.0000 28.0000
» 185.0000 27.0000
u 238.0000 30.0000
o 198.0000 26.0000
i ! 207.0000 27.0000
| l MEAN-Y 203.667 MEAN-X 27 500
a 134.0000 19.0000 1
L 180.0000 24,0000
- 220.0000 28.0000 \
{ ‘ 261.0000 30.0000 !
- 226.0000 29.0000
204.0000 24,0000
AEAN-Y 204.167 MEAN-X 25.667
Y-TERMS (DEP. VAR.) 5
(BS) 976280.000 i
(Y) 957601.500 |
(B) 958037.667
(s) 967091.500
|
X-TERMS (COVAR.)
(BS) - 16824.000
¢ 16642 .667
(B) 16664.,333
(s) 16688.500
Y-TERMS
(BS) 127727.000
(Xy) 126242 .000 !
(8) 126250.500
(s) 126801.250
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T Pkt bt = . . D
R T
3
L

u
x
CELL N SUMX SUMX2 MEAN S0

1 6 1166.000 230362.000 194.333 27.457

2 6 1181.000 235737.000 196.833 25.600
; 3 6 1222.000 250612.000 203.667 18.608
g k 6 1225.000 259569.000 204,167 43.508
)
; SOURCE TABLE
% SOURCE ss DF MS F P(F) |
- TREATMENT 1502.. 394 3. 500.798 5.150 .0132 I
L BLOCKS 3227.275 5. 645. 455 6.638 .0026 !
o RES | DUAL 1351.286 1k, 97.235 !
| TOTAL (517.333 22. |
E ‘ CORRELATION COEFFEC ENTS
o TREATMENTS .08}
E i BLOCKS .848
| RES I DUAL 919
| TOTAL .807
L
A

1
4
1
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|
|
|

“AC1t

0001
0002
0003
0¢04
0063
0006
0007
%008
0009
0019
cotl
0012
0013
0014
0013
001e
9017
o018
0019
0020
0021
0022
0023
0024
0023
o¢ze
0027
0028
0029
0030
¢93d1
0032
0033
0034
0033
0036
0037
0038
0039
0949
00ei
0042
0043
0044
0043
0046
0vs?
0048
0049

T=0000. IS ON CRO00O02 USING 00022 BLKS R=0¢00

FTN4

387

16

4401

4402

4403
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912

PROGZAN ACH1

REAL X1, K1X1

DOUBLE PRECISION $1A,S82A,%X,Y,SX.,SY.YS,XS,GX,X2,GY

DOUBLE PRECISIOMN XE.YB,GG,2K,51.52,98,Y2,C.,24,21.,0,211.2N
DOUBLE PRECISION GXB,XB,SD.X1,%3, XN

DOUBLE PRECISION S1AC100),8S2A4¢100),X1(100).X3(100)
DIMENSION NFIL.(3I), IFNT(206),IBC272), IBUF(256)
WRITE(L,4399)

FORMAT(" ACIL OR *./,

C* RBAC-K ONE -¥AY ANALYSIS OF COVARIANCE FOR *./,

s REPEATED MEASURES. OATA INPUT READ SEQUENCE",/,

%10X,“INDEX FOR SUBJECTS, THEN FOR WITHIN FACTOR. ENTER THE"./.

L10X, "DEPEMDENT VARIABLE, THEN THE COVARIATE">
WRITEC!,987)

FORMAT("ENTER NANME OF THE DATA FILE"D
READC(1,16)NFILE

FORMAT(IR2)

WR™TE(L, 4401)

FJRHMAT ¢ * EHTER FORNAT OF DATA * )
READCI,8 ) 1IFNUT

FCRMAT(20A2)

WRITE(1,4402)

FORMAT ¢ * HOW MANY TREATHMENTS? *)
REaDC(L,*) K

WRITE(1, 44¢3)

FORMAT (¢ " HOW MHANY SUBJECTS? ")
READC(L.,#) N

[0CBS=236

CaLL OPENCIB,IER,NFILE,3,0.-2,1IDCBS)
[F (IER.LT.0) GO TO 999

WRITECL, 1354)

FORMATC"ENTER { FOR RANW DATA PRINTOYTC(laYES)>*®)
READC(L,») IPTO

YRITECL!,912)

FORMAT("ENTER { FOR CRT PRINTOUT, 6 FOR LPTR*®)
READCL.®) IUNHIT

BNaNsK

XH=N

DG 230 I=1.K

DO 330 J=1.H

CALL READF(1IB, IER,IBUF)

CaLL CODE

RERD(IBUF.,IFFT) Y.X

IFCIPTO.Ed. 1) WRITECIUNIT,IFHT) Y. X
S=3X+¥X

21CIH)=X1( )+

XICTInXITrseYey

SY=SY+Y
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t
0050 KYsXYeXe¥
0081 YSuyYSeYeY
0052 XSz XS+ XeX !
0053 CX=GX+X
0054 CYsGY+Y
0059 S1ACJ)INST1ACII+Y
0036 330 $2ACJ)=S2ACJII+X
2087 XBuXB+GHeGH /XN
0358 ¢YBayYB+GYeGY /XN
o089 GGnGG+GXeGY/N
0060 CYsGY/N
0061 CX=GX/N
0062 WRITECIUNIT,.231)GY,GX
0063 23t FORMATC(LX,® MEAN-Y ".F10.3,4%.," HEAN-X *.F10.3)
0064 GX=9o
0065 GY=0
0066 230 CONTINUE
0067 DO 1906 J={,N
0068 2K=K
! 0069 S1=S1+81ACJ)e81RCJ /2K
4 0070 2mS2+52ACJ )eS2ACJII2ZK
! 0071 190  S3=S3+S1ACJ)I*S2ACJ /2K
\ 0072 Y2=SYuSY /BN
0073 X2=SXeS%X /BN
; 0074 SSugYeSN/ BN
f 0075 WRITECIUNIT,600) f
| 0076 600 FORMATCLIX,/7) t
. 0077 WRITECIUNIT,161)YS,Y2
0078 téf FORMAT(IX,"Y-TERMSCDEP. YAR.) *,/," (BS)> ", F12.3./,1%,"CY)",2%.
06079 1F12.3)
0080 WRITECIUNIT.,171)YB,S1
0081 171 FORMAT(® (B)*,2X,F12.3,/7,° (8)%,2%X.,712 .3,//.,1%,
0092 C*X-TERNMSCCOVAR.)") ‘
00903 WRITECIUNIT.1711)X8,%2 ;
0084 1711 FORMAT(IX,"(B8S)*,1X,F12.3,/,1%,°(%)",2%.F12.3) ]
00853 WRITECIUNIT,.181)%B,S2,%XY,85,GG :
0086 181 FORMATC® (B)",2X.F12.3./," (S)",2%X,F12.3,//7,*%Y-TERNS"* ./, ‘
T 0087 X% (BS)", 1%, F12.3,/,1%,"CXY)>*, 1%, F12.3./7,1%.,"CB) *“,1%X,F12. 3"
0088 WRITECIUNIT,.1811)83
0089 1911 FORMAT(® (8)",2%X.F12.3)
9690 CayYS-Y2-(XY-88)e(XY-8S)/(XS-%2)
0091 2J=Y8+Y2-YB-S1
0092 XeXS+X2-%B-82
0093 ZI=aXY+88-GC~-83 ;
0094 DmZJ=~21e21/% ;
0098 YuS1-Y242J-(83-58+21)#(83-88+21)/(S2-X2+X)-D ?
0070 ZI13YB-Y2+42J-C(GG-SS+21)e(GG-S8+21)/(XB-X2+X)-D ;
0097 X ap -1 j
0098 GYay/¥ 1
0099 24D/ C(K-1)8%~1) |
0100 2N=2I1/7(K-1) i
SN 0101 WRITECIUNIT.?703)
; 6102 703 FORMATC//277,%0  CELL®,4X,"N", 7%, "SUMX", 6X,"SUNX2",6X. "NEAN",
: 0103 111X,°8D0°%, /)
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0104

0103
0106
0107
0108
0109
o110
o111
ot
413
0114
0113
o116
o11?
0119
0119
0120
o121
6122
0123
0124
0123
0126
o127
otas
0129
0130
0131
6132
0133
0134
0135
0136
0137
0138
0139
0140
0141
0142
0143
0144
0149
0146
0147
0148
0149
0130
0131
0132
0133

704
09

331

3536

541

542

<

343

351

581

582

9299
4408

XNaW

CXB=XD

DO 704 I=1,K

XBaK1¢ 1)/ %N

SDEDSORT(C(XIC II-CXICIIORIC I I/XNI/CKN=1.))
WRITECIUNIT,.709)> I, H,X1CI),X3¢1). XD, 8D
FORMATC2IS, 1X, 4C3X.F10.3))

WRITECIUNIT,.S531)

FORMATC1X, /7. 17X, *SOURCE TABLE")

CX=GY/2J

XB=G X8

KleK=-1

K1X1m(K=1)0X=1.

INI=2N22Y

CALL FPROB(2ZNJ.X1.K1X1,2T71.PF1)

DF1aX

GX!{=CX

CALL FPROB(GXi,DF1,K1X1,2T2,PF2)

WRITECIUNIT,536)
FORMATC1X./,4X,*SOURCE®. 11X, *SS".8X, "DF ", 9%, "MS*, 9%, "F ",
18X, *PCFY*,//)

WRITECIUNIT,S41)211,K1,2N, 2NJ,PF1

FORMATC1X, *TRENTMENT “,3X.F9.3,F7.0,6X.F?.3.3%,F7.3,34.F? 4
WRITECIUNIT.542)Y,%.GY,CX, PF2

FORMATC1X,*BLOCKS ",2%.F9.3,1%.F7.0,5%,F? .3,3%,F7 3,
13X, F7.4)

RESIDUAL

KiX1a(K-1)e%-1

VRITECIUNIT,54550,K1X1,2J

FORMATCLX, *RESIDUAL “,2%,F9.3,F7.0,4%.F9.3)

BN2=BH =2

WRITECIUNIT,S51)C, BN2

FORMATC LK, "TOTAL®, 8X, F12.3,4X.F ¢.0)
X2(53-8S)/DSART((S1-Y2)4(52-X2))
Ca(XY-SS)/DSARTC(XS-X2)e(¥YS-¥Y2))
Da¢GG-SS)/DSARTC(XB-X2)s(¥B-Y2))
IN=(KY+8S-CL-S3)/BSARTC(YS+Y2-YB=S1)a( XS X2-XB-62))
WRITECIUNIT,S581)0

FORMAT(1X,//, 1%, "CORRELATION COEFFECIENTS®.//, " TREATHMEHTS®,2X,
1F5.3)

WRITECIUNIT,S82)X, 2N, C

FORMATC® BLOCKS-",6X.FS.3./.° RESIDUAL *,2X,FS.3./,° TOTAaL  *,
24X, FS. D)

CALL CLOSECIB, IER)

sToP

WRITEC 2, 4408)

FORNAT ¢ * ERROR ON CALL OPEN STATENENT *

STOP

END

ENDS
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] AC20 (CRFAC-P,Q) (Two-way Analysis of Covariance)

o

Purpose:

This program performs a two-way analysis of covariance for one
. covariate without replication.

; Mathematical Model:

: The model of this design is:

= - | - Y =
Viim(adj) = Yijm = 8'w *® (Xijp = Xewo) =u s A+ B, + AB

i) Em(ij)

where:

C
|
!

= unadjusted criterion measure

L = common population linear regression coefficient for treatment
levels

xij = covariate measure for subject i in treatment population j

The hypotheses to be tested are:

i
*

Ho: Ai = 0 for all i
Ho: Bj = 0 for all j
Ho: ABij = 0 for all ij

The fixed effect model (Model 1) vas assumed in the derivation of the
expected values of the mean squares.

Layout of Design:

X Y [ X Y.x v |'x vlx v |x y | 3 representsa
set of subjects

There are two Factors (A,B) with p and q levels of treatments,
respectively. The experiment consists of pg treatment combin-

ations. The above example includes thi~e levels of Factor A,
! two levels of Factor B.
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2. Subjects are randomly assigned to the pq treatment combin-
ations, with each subject receiving only one combination.

3. There should be more than one subject per pq treatment
combination.

4, The experiment contains a source of variation believed to
affect the dependent variable and is considered irrelevant
‘ to the objectives of the experiment. A measure of the
extraneous variation can be obtained which does not include
effects attributable to the treatment.

The relationship of the dependent variable and the covariate
is linear.

T TR T .
\Sal

User Considerations and Procedures:

1. A data file must be created in sequential form with the dependent
variable (Y) first, then the covariate (X). On read, indexing
for subjects comes first, then for Factor B, and finally Factor
A. (For example, first recorgd is subject one for treatment and

covariate of ab]], second record is subject two for treatment

and covariate of ab

ST TG ART sTET TTRTERORe. T

i
t

1 continue for all subjects in treatment ab]].
Next, enter all subjects for treatment ab,,; repeat for ab, . Then
12 g

enter data for ab the final record would be subjectn for

2y
treatment abpq.) A printout of the raw data would show two data

points per linc.

2. The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line printer., Option: 1 for CRT
output, 6 for line printer output.

3. A printout of the raw data can be obtained. Option: 1 if raw
data printout is desired, 0 for no printout. The output device
is designated by the above option (#2).

L., Parameters
a. number
b. number

c. number

d. name of the data file

required:
of levels of Factor A (see comments)
of levels of Factor B (see comments)

of subjects per AB cell (maximum 32767) (see comments)

e. format of data file

L —— ey S— oy eredhites 4



B S A SRS TEb A RS SRR & idcat it Lo bbb - ¥

5. Printout gives:

a. raw data by group (optional)

b. for each group: N, Iy, Eyz, ¥, sSD

L
8
d
s,

ANOVA source table

v e e
O

! d. intermediate calculations of the adjusted scores

j e. correlation coefficients

Comments:

B G = S L

Analysis of covariance uses statistical control to reduce experimental
error and obtain unbiased estimates of treatment effects. The procedure
involves measuring the dependent variable and an additional covariate.
The covariate represents a source of variation that has not been con-

| trolled in the experiment and is believed to affect the dependent

; variable. With analysis of the covariance the dependent measure can

| be adjusted so as to remove the effects of the uncontrolled source

' of variation represented by the covariate.

v

e

Before cumparisons among means can be made, the means must be adjusted
for the covariate. The intermediate calculations given on the print-
out of the data must be used to adjust the means. Computation pro-
cedures and notation references can be found in Roger E. Kirk,
Experimental Design Procedures for the Behavioral Sciences, Wadsworth
Publishing Company, 1963, Pp. 4793-4382,

This program has the following restrictions:

1. The number of subjects per AB treatment combinations should be
equal .

2. There cannot be more than 400 treatment combinations (p#q < 400).

Test Data:

This program was tested by cowparing the results of the AC20 program
to results obtained from a similar POP 8/e Analysis of Covariance
program  [he program uses double precision in all calculations.




RU,AC28
AC28 OR
CRFAC-P,Q  ANALYS!S OF COVARIANCE ON TWO FACTORS
WITH NO REPEATED MEASURFS. ON INPUT READ SEQUENCE, INDEX
FOR SUBJECTS FIRST, THEN FACTOR B AND FINALLY FACTOR A.
PROGRAM EXPECTS 2 DATA POINTS PER LINE - DEPENDENT VARIABLE,
THEN THE COVARIATE
ENTER DATA FILE NAME
#JCRFA
ENTER FORMAT OF DATA FILE
L (2(2x,F8.4))
¢ ENTER THE RECORD LENGTH AS IN DA3pQ
& 29
HOW MANY LEVELS Of A?
2
HOW MANY LEVELS OF B?
3
HOW MANY LEVELS OF SS/CELL?

| 5
g i ENTER 1 FOR PRINTOQUT OF RAW DATA, & I|F NOT
i 1

B e AR R

irr——p

§ | ENTER | FOR CRT PRINTOUT, OR 6 FOR LPTR
| 6
. j AC28 : STOP pooY

{
1
{
|
i

s b - ] s



95.
80
95
105.
100.

I LT e
o
fo ]

(Yo
(=]

90.
85.
90.
80.
85.

100.
95.

110.
88.

85.
Y-T
()
(AB

(A)
(AB

B Y

A A S B R B S
F R B
- o o ——— . —— -
i

Y
0000

.0000
.0000

0co0
9000

.0000
.0000
.0000
.0000
.0000

0000
0000
0000
0000
0000

0000
0000

.0000

0000
0000

.0000
.0000
.0000
.0000
.0000

.0000
.0000
.0000
.0000

0000

ERMS (DEPENDENT VARIABLE)

253628.9333
255444 .0000

S)

S)

4o.
35.
.0000
50.
.0000

4o
45

50.
4o.

Lo
4o

bs5.
30.
25.
50.
35.

X
0000
0000

0000

.0000
.0000
.0000
.0000
.0000

0000
0000

.0000
30.

0000

. 0000

.0000
.0000
. 0000
.0000
.Qoo0

.0000
.0c00
.0000
.0000
.0000

u000
0000
0000
0000
0000

X-TERMS (COVARIABLE)
4L6828.3333
48325.0000

253939.4000 (AB)
253552.1333

46822.5000 (AB)
4680, .5000
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XY -TERMS
(A) 108901 .0000 (8) 109007. 5000 (AB) 108979.0000

} (ABS) 110065.0000 (XY)  108941.0000

- CELL N SUMX SUMX2 MEAN sD

;

; 1o 5 175.000 45475.000 95.000 9.354

! 12 5 450.000 40650.000 90.000 6.124

3 13 5 430.000 37050.000 86.000 4,183

| 2 1 5 488.000 47894000 97.600 8.142

i 2 2 5 470.000 44250.000 94,000 4.183

! 2 3 5 445,000 40125.000 89.000 11.402

- SOURCE TABLE

" SOURCE ss OF MS F P(F)

b

o A 147.423 1 147,423 5.6470] .02477

; \ B 292.811 2 146,405 5.60802 .01036

L AB 14,412 2 7.206 .27603 .76459

o ERROR 600.448 23 26.106

|

o TOTAL 1059.329 28
CORRELATION COEFFICIENTS
A ~1.000 %
B .873 i
AB .992 4
ERROR 761
TOTAL 663
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"AC20 T=00004 IS ON CRO0002 USING 00027 BLKS R=0211

T T T e T e T T ep———

0001 FTH4
‘o2 PROGRAN AC20
0003 INTEGER P,0.D
0004 DOUBLE PRECISION @XX( 4005, %, Y.8X,8Y,25,YX,XS,SA,AS, SN, SNS, BA, XN
| 0008 DOUBLE PRECISION AB.22,SNSN,SHN,AX,AY, A2, ASAN, SAAN,PAN,S2,BY,
r 0006 18X, 82, 8YJPH,BXJPN, C.DD, 21,22, AYSX, BYSR, BA8K, BYY(400)
§ 0007 DOUBLE PRECISION PQN.aN,PN
: 0008 DIMENSION IB(272), IBUF(256), NFILE(3), IFNT(20)
0009 DOUBLE PRECISIOH SUMX(400),SUMX2(400)
00t0 00 897 K=1,400
0011 BXX(K)m0 .
| 0012 897 BYY(K)=0.
j 0013 WRITE(1,3999)
- 0014 3999 FORMAT("AC20 OR *,/,
o 0018 C*CRFAC-P,Q  ANALYSIS OF COVARIANCE ON TWO FACTORS"./,
g 0016 $13%,°VITH NO REPEATED MEASURES. ON INPUT READ SENQUENCE, INDEX",
b 0017 %/13%,*FOR SUBJECTS FIRST, THEN FACTOR B AND FINALLY FACTOR A.°,
o 0018 %/,13%, "PROGRAM EXPECTS 2 DATA POINTS PER LINE - DEPENDENT *
‘o 0019 #, *YARIABLE",/, 13X, %, THEN THE COVARIATE"./,
, 0020 C*ENTER DATA FILE NAME®")
5 0021 READ(1,%68) NFILE
' 0022 568 FORMAT(3A2) :
_ 0023 WRITEC1,14%6)
i 0024 14356 FORMAT("ENTER FORMAT OF DATA FILE") :
0028 READ(1,43%) IFNT
0026 IDCBS=256
0027 435 FORMAT(20A2)
0028 CALL OPEMN(IB, IER,NFILE,3.0,-2,IDCBS)
0029 IFCIER.GE.0) GO TO 123 |
0030 WRITE(1,543) NFILE, IER |
0031 3543  FORMAT(3Ra2,* FAILED TO OPEW , IER = *,I%)
0032 STOP 543

0633 123 WRITE(1,4401)
0034 4401 FORMAT ( * HOU MaHY LEVELS OF A? )

0033 READCL,®) P
0036 WRITE(1,4402)
0037 4402 FORMAT ( * HOWU MAHY LEVELS OF B? *)
0038 READC1, %) @
0039 URITEC1,4403)
0040 4403 FORMAT ¢ * HOV MANY LEVELS OF SS/CELL? *) ‘
0041 READCL,0) M
0042 WRITE(1,737) !
0043 737  FORMAT("ENTER { FOR PRINTOUT OF RAW DATA , 0 IF NOT™) |
0044 READC1,#) IPTO
0048 VRITEC1,987) |
0046 987  FORMAT(®ENTER 1 FOR CRT PRINTOUT, OR 6 FOR LPTR")
00472 READCL,®)> TUNIY
r 0048 IFCIPTO.EQ. 1) WRITECIUNIT,109)
0049 109  FORMATC(//,3X,"Y", 10X, *X"*,//)
b 0080 XHaN
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0081

0082

0033

0034

0035

0086

0087

0088

0639

0060

0061

0062
! 0063
0064
0063
0066
0067
0068
0069
0070
0071
0072
0073
0074
0079
0076
0077
; 0079
; 0079
00890
0091
0002
00983
0084
0099
0096
0097
. 0088
o 0099
0090
0091
0092
0093
0094
0093
0096
o 0097
a 0099
0099
0100
* 0101
| 0102
0103
0104

————

446

33

330

249

6290

171

[ giiaim i uaiad ” Rt i

DO 240 [m},pP

00 330 J=1,0

D0 440 K={ , N

CALL READFC18B,1ER, IBUF>

CaLL CODE

READCIBUF,IFNT) VY, X

IF CIPTO.EQ.1)> MRITECIUNIT,IFNT) Y, X
8XngX+ X

Jids(I=-1)eQ+J
SUNRCJJI)=SUMKRCJJHI+Y

SUNX2C JJ dmSUNX2C JJ ) +Y ey
SY=SY+Y

2SmZ8+Xay

YS8=YS+YuY

XBmXS+¥n )

SA=8A+ ¥

AS=AS+Y

SNeSN+ X

SNE=SNS+Y

BXXCJrsBRX(J)+¥
BYYCJIaBYYC oY

IF CIPTO.EQ.1) URITECIUNIT,II
FORMATC(//)

BA=BA+SHSsSNS/ XN
ABmAB+INsSN/XN

22n22+3NSaSN/ XN

SNSH=8NS /XN

SNN=SN/XN

SN=0

SNS=¢

QN=QeN

AXmAX+3A*3A/QN

AYmAY+ASeAS/QN

AZ=A2+3A*AS/QN

ASONH=A3/ AN

SAQN=SA/QN

8Am 0

AS=¢

PQN=PwQeN

§2=SYeSX/PAN

SYeSYe3Y/PAN

SXnSXe3X/PAN

00 62v J=1,Q

PN=PeN

BYsBY+BYYCJ)eBYY(J)/PN
BXuBX+BXX(J)eBXXC(J)/PH
02=B2+BXXCJI)WBYY(J)/PH
BYJPN=BYYCJ)/PHN
BXJPH=BXXRCJ)/PN

CONTINUE
WRITECIUNIT,171)AY,BY,.BA,YS,SY
FORMATC(//.,1X, "Y-TERHS (DEPEMDENT VYARIABLE)",
X7, (A) *,F13.4.5%." (BY*,F13.4,5%," (RB)*,F13 .4,
X/7." (ABS)I*,F13 .4.5%." (Y)*",F13.4,/)
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9108
0106
0107
0108
0109
0t10
o111
0112
0113
0114
0118
0116
0117
0119
0119
0120
0121
0122
0123
0124
0128
0126
0127
0128
0129
0130
0131
0132
0133
0134
0133
0136
0137
0138
0139
0140
0141
0142
0143
0144
0143
0146
0147
0149
0149
0139
0131
0132
0133
0134
0133
01356
0137

127

183

701

704
703

WRITECIUNIT,177)aX,BX.AB.,XS,SX

FORMAT(LI X, "R-TERMHS (COVARIABLE)>",

X/," (R) *,F13.4,5X," (B)".F13.4,8%X," (AB) ", F13 4.
X/." (ABS)>"*,F13 .4,3X,* (X)",F13.4,/)
VRITECIUNIT,.183)42.82.,22.,25,82

FORMAT(LIX,"XY~-TERMS",

X/.," (A)Y *,F13.4,3%," (B)".F13 . 4,6X," C(ABI",F13 4,
X/7.," (ABS)",F13 .4,3X." (XY)", F13.4.,)
URITECIUNIT,?0Q1)

FORMATC(//7/77,°0 CELL".4X,"N",7%,"SUNX", 6%, "SUNX2" 9%, "HEAN",

110X,°30",/)

00 704 [=f,P

DO 704 J=i,Q
Jius(l=-1)eQ+y
XBL=SUMKCJJ )/ XN
SO1=DSART(C SUMRCJIJ I=C(SUNKCJIJINSUMXC(JJII/KNIZCRN-1.))
URITECIUMIT,?705) I.J N, SUMXCJJI,SUMKR2(JJ),XBL,SD1
FORMAT(1X.212,3X,13,4(3X,F16.3))
8A=(AZ2-SZ)/DSQARTC((CARY-SY)e(AX-5X))
AS=(B2-82)/DSART((BY-SY )®(BX~-SX)?
X=(28~-82)/D8QRT((YS~8Y)®(KS-8X))
SH=e(22+32-A2-B2Z)/DSART((BA+SY-AY-BY)=(AB+SKR-AX-BX )
SHE8=(28-22)/DSQART((YS-BAI=(XS-AB))
Y=(E2~AZ)/DSART(CEY~AY)e(EX~-AX))
C=gy

DO=SX

21=82

SYuY3-8A

SXxxX3-AB

§d=d8-22

BA=BA+C~AY~-BY

AB=AB+DD-AX-BX

22m22+421-42-B2

fRYmAY-C

AXwAX~-DD

AZ=Q2-21

BYedy¥Y-~-(

BX=B8X=-0D0

82=82-21

YSs¥Y3-C

X8=%8~-0D0

28w28-21

Cog8Y-82482/8X%
AXm(AY+SY)~(AZ+82)e(AZ+S2)/(AX+3SK)-C
BXw(BY+SY)-(B2+4S2)e(B2+52)/(BX+S5¥)-C
ABm(BA+SY)I-(22+432)%(22+82)/CAB+S%)>-C
XSmY¥8-28+025/X8

JuNePeuQ-2

D=PeQe(N-1)~-1

Pup-1{

9=Q-1

[=PeQ

AYmAX/P
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0138 3Y=8xX/0Q -
! 0139 BA=AB/!
: 0160 $X=C/D
; 0161 URITECIUNIT,S4S3
; 0162 343  FORMATC(/,* SQURCE TABLE", /)
: 0163 WRITECIUMIT,S50)
; 0164 S50  FORMATCIX,"SOURCE®, 65X, "SS", 10X, "OF", 12X, "HS", 12X, "F", 114,
F 0163 C "PCF ")
i 0166 RYSX=AY/8X
b 0167 DFL=p
: 0168 DF2=0
; 0169 F=AYSX ]
01?0 CALL FPROB(F,DF1,DF2,2,PF1) 1
| 0171 WRITECIUMIT,SSS)AX, P, AY, AYSX,PF1 ‘
- 0172 S5%  FORMATC(//," A*,3%,F13.3,85%,13.5%,F13 .3,3%X,F11.5,3%,F10.5)
wo 01?3 BYSX2BY/SX
: } 0174 DF1=Q
@ 0173 FeBYSX
P 0176 CALL FPROB(F,CF1,0F2,2,PF2)
] 0127 WRITECIUNIT,5%6)8X.,Q,BY.,BYSK,PF2
- 0178 S%6¢  FORMAT(® B",%X.F13.3,3%,13,5%X,F13.3,3%,F1!.5,3%,F10.5
. 0179 BASX=BA/SYX
5 0100 FeBASA
! 0191 Tis]
0182 CALL FPROB(F,TI1,0F2,2F3,.PF3)
2193 WRITECIUNIT,560)A4B, 1, BA,BASK.PF3
$184 560  FORMAT(" AB",4X,F13.3,5%X,13,9%, F13.3,3X,F11.5,3%.F10.5)
0148 WRITECIUMIT,S61)C.D,SX
0186 3561 FORMATC(LIX,"ERROR ",F13.3,5%X,13,3%X,F13.3.,/)
01987 WRITECIUNIT,S565)%S,J
0108 3565  FORMAT(LX,“TDTAL *.F13.3,5%,13.72//)
0199 WRITECIUNIT.B1L)
0190 81t FORMAT(IX,*CORRELATION COEFFICIENTS"./)
0191 WRITECIUNIT,.812)8A.,AS J
0192 9812 FORMAT(iX,"A “,F11.3.,/.,1%X,"8 *L,F11.3) |
0193 WRITEC IUNIT,82¢)3N.SHS ‘
0194 820  FORMAT(1IX.,"AB "“,F11.3,/,1%,"ERROR" ,F11.3)
0193 WRITECIUNIT,B21)X
0196 821 FORMATCLX,"TOTAL", F11.3)
0197 CaLL CLOSECIB)
0198 sTOP
0199 END
0200 ENDS
[
3 1
1
!
!
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AC218 (SPFAC-P.Q) (Two-way Split Plot Analysis of Covariance,

One Repeated Measure)
Purpose:

This program performs a two-way split-plot analysis of covariance
for one covariate.

Mathematical Model.:

The model for this design is:

= -8' (X -%...) -8B (X, -X = u +
YVim(adp)™ Yijm ~ Bl Ky - Kee)d 2B G s K ) =
- oy v BLL . -
Aj Bj * ABij () B jm(i) ijm
where:
i = unadjusted criterion measure
B'b = between subject variation
B'w = within subject variation
xij = covariate measure for subject i in the treatment population j

The hypotheses Lo be tested are:

0 for all i
0 for all j

Ho: Ai

Ho: Bj
Ho: Asij =0 for all ij

Layout of Design:

B, B, B3

/ X |y X |y X
Al S S 5
A, s, s, S,

. There are two Factors (A and B) with p,q levels of treatments,
respectively. Factor A is disignated as the between block or
nonrepeated measure. Factor B is the within block or repeated
measure. The above example includes two levels of Factor A,
three levels of Factor B.
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Subjects from a common population are randomly assigned to

the levels of Factor A. After this, levels of treatment B

are assigned randomly to the subjects except when the nature
of the repeated measure precludes randomization of the prasen-
tation order.

3. The experiment contains a source of variation believed to
affect the dependent variable and is considered irrelevant
to the objectives of the experiment. A measure of the extra-
neocus variation can be obtained which does not include effects
att, ibutable to the treatment.

4., The relationship of the dependent variable and the covariate
is linear.

5. For repeated measures, the dependent measure for each subject
is paired with a unique covariate measure. The covariate
cannot be identical for all measures, e.g., age of the

subject.
User Considerations and Procedures:

1. A data file must be created sequentially with two variables per
reacord - the dependent variable (Y) first, then the covariate (X).
On read input, vary the subject fastest, then B, and finally A.
(For example, record one contains subject one for treatment and
covariate of ab‘l, record two is subject two, abl]; continue for
all subjects in treatment ab]]. Next, enter all subjects for
treatment ablz; repeat for ab]q Then enter data for ab2] e
the final record would be subject abpq.) A printout of raw data
would show two data points per line.

2. The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line printer. Option: 1 for CRT
output, 6 for line printer output.

3. A printout of the raw data can be obtained. Option: | if raw
data printout is desired, 0 for no printout. The output device
is designated by the above option (%2).

k. Parameters required:

a. number of levels of Factor A (see comments)
b. number of levels of Factor B (sec comments)
thg
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c. number of subjects per level of Factor A {(maximum 100)
d. name of data file
e. format of data file
5. Printout gives:
a. raw data by group (optional)
b. for each group: N, Iy, :yz, Y, SO
c. ANOVA source tahle

d. intermediate calculations of the adjusted scores

e. correlation coefficients

Comments:

Test

Analysis of covariance uses statistical control to reduce experimental
error and obtain unbiased estimates of treatment effects. The procedure
involves measuring the dependent variable and an additional covariate.
The covariate represents a source of variation that has not been con-
trotled in the experiment and is believed to affect the devendent
variable. With analysis of covariance the dependent measure can be
adjusted 0 as to remove the effects cf the uncontrolled source of
variation rapresented by the covariate.

Before comparisons among means can be made, the means must be adjusted
for the covariate. The intermediate calculations given on the print-
out of the data must be used to adjust the means. Computational
procedures and notation references can be found in Roger E. Kirk,
Experimental Design Procedures for the Behavioral Sciences, Jadsworth

Publishing Company, 1968, Pp. 482-485.
This program has the following restrictions:
'.  The number of subjects for each level of A should be equal.

2. There cannot be more than 1,000 treatment combinations (p*q < 1000).

Data

This program was tested by comparing the results of the AC21B program
to results obtained from a simitar PDP B/e Analysis of Covariance
program. The program uses double precision in al) calculations.
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RU,AC218B
AC21B OR
SPFAC-P,Q  ANALYSIS OF COVARIANCE TWO FACTORS MIXED
DESIGN: REPEATED MEASURES ON FACTOR B. ON INPUT INDEX
FOR SUBJECTS FIRST, THEN FOR WITHIN FACTOR B, THEN
BETWEEN FACTOR A. ENTER TWO POINTS PER LINE - DEPENDENT
VARIABLE AND THEN THE COVARIATE
ENTER DATA FILE NAME
#JSPFA
ENTER DATA FORMAT
(2(2x,F8.4))
ENTER THE RECORD LENGTH AS IN DA3P
29
ENTER | FOR CRT DISPLAY, 6 FOR PRINTER
6
ENTER | FOR RAW DATA PRINTOUT, ELSE ENTER
!

1 HOW MANY LEVELS OF A?
| 3

HOW MANY LEVELS OF B8?
, 2

| SS/LEVEL OF A?

t 3

AC218 : STOP pooe
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DA S AR e A S A ALY L LA GO R AL A e A & e |
T B T

Y X

8.0000 3.0000
11.00C0 5.0000
16.0000 11.0000
: 14,0000 4.0000
L 18.0000 9.0000
: 22.0000 14,0000
y
;

; 6.0000 2.0000
y 12.0000 8.0000
9.0000 10.0000
i 8.0000 1.0000
- 14,0000 9.0000
o 10.0000 9.0000
| 10.0000 7.0000
, 14,0000 8.0000
{ 15.0000 9.0000

i

!
10.0000 L.0000
18.0000 12.0000
22.0000 12.0000

Y-TERMS (DEPENDENT VARIABLE)

(A) 3220.5000 (8) 3188.5556
(ABS)  3495.0000 (v) 3120.5000
X-TERMS (COVARIABLE)

(A) 1022.8333 (8) 1.17.0000
(ABS) 1233.0000 (x) 1012.5000
XY-TERMS

(A) 1807.5000 (8) 1795.0000
(ABS)  2004.0000 (xy) 1777 .5000
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(AB)
(AS)

(AB)
(AS)

3305.0000
3397.5000

1034.3333
1207.5000

1835.6667
1964.0000

3
i
i
]




CELL N SUMX SUMX 2
| 1 3 35.000 441,000
; 12 3 54,000 1004.000
; 2 1 3 27.000 261.000
{ 2 2 3 32.000 360.000
; 31 3 19.000 521.000
o 3 2 3 50.000 908.000
o
i
-
i l SOURCE TABLE
[ { SOURCE $S OF
§ A 54.259 2.000
o ERRCR 44,370 5.000
| 8 31.547 1.000
| AB 2.339 2.000
ERROR 2.998 5.000
TOTAL 141,837 15.
CORRELATION COEFFICIENTS
A .933
ERROR .866
B 1.000
AB .994
ERROR .877
TOTAL .788
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MEAN

11.667
18.000
9.000
1. 667
13.000
16.667

MS
27.129
8.874
31.547
1.170
.600

041
.000
.000
.055
.646
110

ON N W W

F P(F) i
3.057 136

52.613 .001
1.951 .236

i
i
;
i
i
1
i
1
.
‘
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0001
0002
0003
0004
2008
0006
0007
0008
0009
0010
. o001t
P 0012
0013
0014
0013
0016
0017
. 0018
: 0019
! 0020
! 0021
0022
0023
0024
0029
0026
0027
0028
0029
0030
0031
0032
A 0033
‘ 0034

00393

0036

0037

0038

0039

0040
: 0041
~ 0042

0043

0044
. 0045
0046
0047
0048

ML aceial i dhninb e -~ o b CHi

T g

FTN4

1094

3999

8v
99

123

430

346

209

219

4401

4402

"AC218 T=00004 IS ON CRO0HO2 USING 00030 BLKS R=0238

PROGRAM AC218

INTEGER P.,Q.0D

DOUBLE PRECISION BXX(100),BYY(100),EXX(100),EYY(100)
DIMENSION I18<272), IBUF(236), NFILEC3),IFNT(20)

DOUBLE PRECISION SUNMX(1000),5UNX2¢(1000)

DOUBLE PRECISION X.,Y,SX.SY,28.Y8,XS,8A,A8,SN,8SH.BA,AB.22,AX,
Cay,

1AZ, ASAN, SAGN,EX,. EY,E2,82.,8Y%.B2, 2%, 0XPN,BYPN,C,DD,21,8K,D.AY82,
I1BYSX,BASK,PON,PH,. XN, QZ,FN

DO 1054 Is1,100

BXX(I)m=o,

BYY(I)=0.

EXXC(I)=0,

EYY(I)=0.

WRITEC1,3999)

FORMATC("AC21B OR *.,/,

C*SPFAC-P.Q ANALYSIS OF COVARIANCE TWO FACTORS MIXED*,/
#,12X,"DESIGN : REPEATED MEASURES ON FACTOR B. ON INPUT INDEX",
$/.12%, "FOR SUBJECTS FIRST, THEN FOR WITHIH FACTOR B , THEN *.,/,
X12X,“BETUWEEN FACTOR A. ENTER TVUO POINTS PER LINE - DEPEMNDENT",
2/ ,12%, "YARIARBLE AND THEN THE COVARIATE"./.
C"ENTER DATA FILE NAME ">

READC1.87) NFILE

FORMATC(3A2)

WRITEC1,99)

FORMATC("ENTER DATA FORMAT *)

READCL1,123) IFMT

FORMATC(204A2)

I0CBS=236

CALL OPENCIB,IER.NFILE,3,0,-2,1DCBS)

IF (IER.GE.0) GO TO 346

WRITE(1,430) NFILE, IER

FORMAT(3A2,* FAILED TO OPEN, IR = *,I%)

STOP 430

WRITE(1,209)

FORMAT("ENTER 1 FOR CRT DISPLAY., 6 FOR PRINTER")

READC(1.,#+) TUNIT

WRITEC(1,219)

FORMATC("ENTER | FOR RAW DATA PRINTOUT, ELSE ENTER 0")
READC(L.,*) [PTO

WRITECL,4401)

FORMAT ¢ * HOW MANY LEVELS OF A? ")

READ(L,&) P

WRITE(1,4402)

FORMAT ( °“HOW MANY LEVELS OF B? *)

READCL.,s) @

WRITE(1,4403)
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0049

00390
0031
00392
00353
00354
0033
0036
0087
0038
0039
00690
0061
0062
0063
0064
0065
0066
0067
0068
0069
007¢
0?1
0072
0073
0074
0073
007§
077
0078
0079
0089
0081
0082
0083
0084
0083
00086
0087
0068
0089
0090
0091
0092
0093
0094
0093
0096
609?
0098
0099
0100
0101
0102
0103
0104

4403

923

330

720

230

T TR e T T I T e e e T T b 2k ¢ ohifiss aliii ik

FORMAT ¢ * SS/LEVEL OF A? *)
READCL.,#) N

XNs=H

PON=PeQsH

AN=Q =i

DO 250 I=1{,P

DO 330 Jst1.,Q

IFCIPTO.EQ. 1) WRITE(TUNIT, 923
FORMAT(/)

DO 440 K=1.HN

CALL READF(1IB., IER, IBUF)

CALL CODE

READCIBUF,IFNT) Y, X

IFCIPTO.EQ. 1> WRITECIUNIT,IFMT) Y. X

SK=S X+ X
[Is(l=-1)eQ+d
SUNXCII)mSUNXCII deY
SUMX2¢IT )aSUNX2C(IId)+YeY
SY=SY+Y

2SuZ28+XeY

YS=YS+TeY

XSm¥S+ e X

SA=SA+X

AB=AaS+Y

SHaSN+ X

SSN=SSN+Y
BUXCJI=BXX(J)+ X
BYYCJ)=BYY(J)I+Y
ERR(KIEXR(KI+X
EYYCKIREYYC(K)+Y
DAvBA+3SHeS SN/ XN
AB=AS+SNeSN/XN
Z2m22+38NsSH/ XN
SNSNmSSH/XN
SNN=SN/XN

SN=0

SSH=¢
AX=AX+SAnSA/ZAN
AY=AY+AS*AS/AN
R2=A2+SA«AS/ON
ASQN=AS/QN
SAQN=3A/QN

2Z=Q

PNaPeap

PO 720 K=1,HN
EX=EX+EXR(K)IeEXA(K)/Q2Z
EYSEY+EYY(KD)eEYY(K /02
EZ2nEZ2+EXXCKI®EYY(K)/QZ
cHX(K)=0

EYY(K)=o

Q=0

AS=0

8Z=SYeSX/PAN
8Y=SYeSY/PAN
8X=SXaSX/PAN

00 620 J=1.,0
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F 0108 BY=BY+BYY(J)IeBYY(JI/PH

_ 0106 BR=B1+BXK(JIOBXRKCJ)/PN

f 0107 BZuBL+BXX(J)ISBYYCJ)/PN

; 0108 BYPN=BYY(J)/PH

; 0109 BAPN=BXXC(J)/PN

: 0110 620 CONTINUE

; o111 VRITECIUNIT.170) .

; 0112 170  FORMAT(/,1X.," Y-TERMS (DEPENDENT VARIABLE)",/) |

h 0113 WRITECIUNIT.1?71)AY,BY.BA

; 0114 171  FORMATCIX,* (A)",F9.4,5%,° (B)',F9.4,4X," (AB)",F9.4)

{ 0115 WRITECIUNIT,1?S)YS,SY,EY

[ 0116 175  FORMAT(1X,"CABS)",F9.4,5%X," (Y)",F9.4,4X," C(AS)",FI.4)

L 0117 URITECIUNIT,1?7?)

o 0118 177  FORNAT(1X.,/," X~TERNS (COVARIABLE)®,/)
0119 WRITECIUNIT.180)AX,BX.AB

{ 0120 180  FORMATCIX.," C(A)*,F9.4,3%,° (B)*.F9.4,3%." (AB)",F9.4)

; 0121 WRITECIUNIT,181)XS,SX, EX

b 0122 181  FORMATC(IX,“CABS)",F9.4,5%X," (X)",F9.4,5%," (AS)",F9.4)

r 0123 WRITECIUNIT,18%)

b 0124 185  FORMAT(IX.," XY~TERMS®.,/)

b 012§ WRITECIUNIT.186)A42,82,22

: \ 0126 186 FORMAT(1X.,® (AX",F9.4,5%," (B)",F9.4,5%." (AB)Y".F9.4)

. 0127 WRITECIUNIT,190328,52,E2

b 0120 190  FORMATCIXN."CABS)I",F9.4,5%, " (XY)*,F9.4,5%," (AS)".F9.4)

- 0129 WRITECIUNIT,1270)

! 0130 1270 FORMAT(////7,°0 CELL",4X,"N",7%X."SUMX",6X." "SUNX2",9X, "MEAN",
* 0131 110X, *§D*, /)
0132 DO 700 I=1,P
0133 DO 760 J=1,0Q
0134 [Ie(I~1)8Q4y
0139 XBLwGUMX( II)/XN
0136 SD1wDSARTCCSUMR2(TII )= C(SUNKCTIId«SUNKCII) I/ XNI/C(XN=-1.))
0137 WRITECIUNIT,956) I,J,N,SUMXCII),SUNX2CI1),XB1,S01 |
0138 956 FORMAT(1X,213,2%,13,4(3%,F10.3)) z
0139 700 CONTINUE
0140 SAw(A2-82)/DSARTCCAY~SY )o( AX-SX)) '
0141 AS=(B2-8Z)/DSARTCCBY-SY)#( BX-8SX)) ;
0142 Xn(28-52)/DSART((YS-SY)*(XS-5%X))
0143 SN=( 22+S2-A2-BZ)/DSQART((BA+SY-AY-BY)*#( AB+SX-AX-BX ))
0144 SSHw(28+A2-22~E2)/DSART((YS+AY-BA-EY )8 ( XS+AX-AB-EX))
0145 Y=(EZ-A2)/DSARTC((EY-AY)®CEX-AX))
0146 C=8Y
0147 DD=8 X
0148 Z1=82 ‘
0149 S§YsYS+AY-BA-EY
S1%0 SX=XS+AX-AB-EX
0151 §2=28+A2-22-E2 |
0152 EY=EY-AY 5
0153 EX=EX-aX !
0154 E2=E2-A2 é
015S ZKwEY-E2¢EZ/EX ?
0156 BAwBA+C~AY-BY
0157 AB=AB+DD-AX-BY
0158 22%22+421-a2-B2
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0159
016¢
o161
0162
0163
0164
0163
0166
0167
0168
0169
ot7e
0171
0172
0173
0174
0173
0176
0177
0178
01?9
0180
0181
o182
0183
0184
0183
0186
0187
0188
0189
0199
0191
0192
0193
0194
0193
0196
0197
0198
0199
0200
0201
0202
0203
0204
02035
0206
0207
0208
0209
0210
0211
6212
0213

545

3359¢

539

371

5356

560

J61

[SERPRINEOY XY L0 - TR S

AYsAY-C

AX=AX-0D

AZ2ea2-21

BY=BgY-C

BX=B8X-0D0

82=82-21

Y8=¥Y$§-~-C

X8=X8-0D

28=228~21

C=8Y-S2eS2/8X

ARSCAY+EY I=CA2+E2)9(ARZ+E2)/CAX+ER)~2K
BY=(BY+SY )~(B2+82)e(B2+82)/(BX+3%)-C
AZs 2K

KsPe(N-1)~1

B2=Q2/K

ABa(BA+SY )=(22+82)%(22+S2)/(AB+SX)~C
XS=YS-29828/XS
JeksPeQ-3
DePe(Q-1)e(N~-1)-1
P=p-1

Q=Q-1

[=PeQ

AY=AX/P

BY=gX/Q

BA=AB/ I

S§X=C/D
WRITECIUNIT.343)
FORMATC(L12KX,727,"
WRITECIUNIT,S530)
FORMAT(" SOQURCE"® . 5X."SS".13X.,"DF",7X,
AYBZ=AY/B2

TP=p

TK=K

FeaYB2

CALL FPROB(F.,TP,TK.,2{.PF1)
WRITECIUNIT,SSS)AaX.P,AY,AYBZ,PF1
FORMATC(LIX, "4 ", 3IX,F?.3.85%,F?.3,3%
WRITECIUNIT,S5?71)A2.K, B2
FORMATC(LIX,“"ERROR “,3X.F7?.3.5X.F7.3.3X
BYSX=BY/SX

F=pyYSX

DFi=0

DF2=D

CAaLL FPROB(F,DF1.,0F2,22.,PF2)
WRITECIUNIT,S536)8X.Q,.BY,BYSX,PF2
FORMAT(LIX.,"B *LINF?.3,5K,F7.3.,9%
BASK=BA/SK

F=BAasK

DFilw]

CALL FPROBC(F,DF1,0F2,23.PF3)
WRITE(CIUNIT,S360)QaB.,I,BA,BASKX,PF3
FORMAT(LIX.,"AB ",3R,F7.3,3%X,F7.3,35X
WRITECIUNIT.S61)C,D,8%
FORMAT( (1 X, "ERROR ",3X.F? .3.3X.F?7. 3.,3%
WRITECIUNIT,S563)XS, 4

153

SOURCE TABLE",//)

4_

“MS", 18X, "F",11X, "PCF)O")

+F?7.3,8%.,F7.3,8%,F7.3)

+F7.30

+F7.3,8%,F?7 .3,82,F7.3)

JF?7.5L. 8%, F7.3,8X,F7.3)

+F7.3.2)
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0214
0213
0216
o217
0218
0219
0220
o221t
0222
0223
0224
0223
0226

363

810

820

999

FORMAT(1X,*TOTAL *,3X.,F?7.3.,8X%X.13./7)

WRITE(CIUNIT.810)84.,Y

FORMAT(1X,“CORRELATION COEFFICIENTS"./." A ",4%,F3.3,/," ERR
XOR", 4X,F3.3)

WRITECIUNIT.820)A8, SN, 88N

FORMAT(1X,"B “/4%X,F3.3,/7," RB “,4X,F3.3./.," ERROR", 4X,
CF3.3.7)

WRITECIUNIT.999)X

FORMAT(" TOTAL",4X,F3.3)

CaLL CLOSE(IB)

sTae

END

ENDS
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MAV1I0 (Multivariate One-way ANOVA)
Purpose:

This program performs a multivariate one-way analysis of variance.
Mathematical Model:

The mode! for this design is:

- 50m T Y0 YR TR

The hypothesis to be tested is:
Ho: B, =0 for all jr
jr

r Layout of Design:

l. Same as AVI0 except each trecatment has multiple dependent variables.

2. Each subject has r responses.

3. There are k levels of treatments.

—-———

L. Subjects are randomly assigned to the treatment levels with each
subject designated to receive only one level.

5. Under each treatment, there are an equal number of (NR) observations.

User Considerations and Procedures:

1. A matrix data file must be created with r data points per line.
On input, index observations under each treatment fastest, then
treatment. (For example, the first record contains r responses
for subject one, treatment bl; second record contains r responses
for subject two, treatment b]. . .. then r responses for subject
one, treatment bz. . ., last record contains responses for subject
n treatment bk)' A printout of raw data would show = data points

per line.
2. The data analysis can either be displayed on the CRT or a hard

, copy can be obtained from the line printer. Option. 1 for CRT
) output, 6 for line printer output.

‘ 3. A printout of raw data can be obtrined. Option: 1 if raw data
i printout is desired, 0 for no printout. The output device is
designated by the above option (#2).
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A printout of the sums of squares and cross products matrix
(error matrix) can be obtained. Option: | if printout desired,
0 for no printout.

T T A R T e e
=

P 5. Parameters required:

% a. number of treatments (maximum 20)

?I b. number of responses per subject (maximum 20)

?1 c. number of subjects per treatment level (maximum 30)
1.

E d. name of data file

g 1 e. format of data file

6. Printout gives:

o —

|
i
! a. raw data (optional)
{

R

b. error matrix (optional)
c. the U-statistic with degrees of freedom

d. approximate F-value, degrees of freedom, and approximate
alpha level ]

Test Data:

This program was tested using data from Clyde Kramer's, A First

B o

Course in Multivariate Analysis, Clyde Kramer, Publisher, 1972,
Pp. 121-T4%,




I AR i) At o e TR " " e GE Suaabnlr b iied S8 ol bsall Aa nindisl o

RU, MAVIO
SU, L
ONC-WAY MANOVA WITH NO RANDOMIZED BLOCKS

ENTER NAME OF YOUR DATA FILE

OMAV10

ENTER DATA FORMAT

(F&4.1,1X,F3.1)

ENTER NUMBER OF TREATMENTS AND NUMBER OF VARIABLES

4,2

ENTER 1 FOR PRINTOUT OF RAW DATA, ELSE ENTER O

1

ENTER 1 FOR CRT, 6 FOR LINEPRINTER

|

ENTER NUMBER OF OBSERVATIONS FOR TREATMENT 1

7

24.03.5

13.33.5

12.24.0

14.04.0

22.23.6

16.14.3

27.95.2
N

ENTER NUMBER OF OBSERVATIONS FOR TREATMENT 2

—_ =~

5 oW O ow~d
(WS

5
0
0
0
.32.0
5
5
N

UMBER OF OBSERVATIOMS FOR TREATMENT 3

o
&
~J
o)

ZO v N

ENTER NUMBER OF OBSERVATIONS FOR TREATMENT b
2

25.12.7

5.92.3

ENTER 1 FOR PRINTOUT OF ERROR MATR{X

|

THE ERROR SS AND CP MATRIX

o




ROW |
.13026794235D+04 -.176440000010+02

ROW 2

-.17644000000+02 .677771428650+01

THE U-STATISTIC EQUALS .159614113970+00

WITH DEGREES OF FREEDOM 2 3 20
THE APPROXIMATE F-YALUE, DEGREES OF FREEDCM

3.51913 6 38

ARD THE ALPHA LEVEL IS .0000195

MAVO2 ABORTED

{ 159

TSR L L el Al A S



El

5 MAV 10
0001
0002

! 0033

2 0004

; 0005

;

i

-

-

[

{

T=00003

1SV, 4
“RP,MAV02
:RU,MAVO!
:0F ,MAVO02
1SV, 0

1S ON CROO002 USING 00001 BLKS R=0000




T

T W, TR T v vy~

¢ ——— e -

“HMAVOL Tm00003 IS ON CRO0002 USIMG 00013 BLKS R=0000

0001
0002
0003
0004
00063
0006
0007
0008
0609
00t o
0011
0012
0013
9014
0013
901 e
0017
0018
009
0020
0021
0022
0023
0024
0023
9026
0027
0028
0029
0030
0031
0032
0033
0034
0033
0036
0037
0038
0039
0040
0041
0042
0043
0044
0043
0046
0047
0048
0049
0030
00351

FTHN4. L

)
11

20

30

40

41

31

32

PROGRAN HMAYVOL

DOUBLE PRECISION Y(30),T(20,30),G6C(30),HC30,30),E(30,30),
1SUM, TN, SU,DET.DETH. T4, DF1.,DF2

INTEGER R

CONMON 1,J,R.H, E.DET,DETH, JUNIT, TN, T,G,Y,.NC30)>, NANECT ), 1FNT(20)
COMMON IB(272).1BUF(236)

OIMEMSION NMNC3)

DATA NN/2HMA, 2HVO, 1H2/

URITECL, 1)

FORMAT(SX,"ONE-UAY HANOVA VITH NO RANDOMIZED BLOCKS®"./)
WRITE(1,2)

FORMNATC"ENTER NAME OF YOUR DATA FILE"™)

READC1.3) NANE

FORNATC(3IA2)D

RITE(L, 4)

FORMATC("ENTER DATA FORWMAT®)

READCL,S) IFNT

FORNAT(20A2

CALL OPEM(IB,IER.NAME.Z,0,0,236)

IF(IER.GE.0) GO TO 10

MRITE(C1,6) NHARME, IER

FORMATC(3IAZ2,* FAILED TO OPEN, IER = ",I3)

gsT0P

WRITEC(L, 11D

FORMATC("ENTER MNUMBER OF TREATHMENTS AND NUMBER OF VARIABLES")
READ(i.,&) J.R

INTIALIZE ALL 8S AND 3CP AMD SUNMS

NT=0

D0 20 I=1,J

DO 2% K=1.,R

T¢(1,K)=0.0D0O

50 30 I=1,R

GCl)=d DO

PO 3¢ K=i,R

ECI,K)=0.D0

HCT,K)=0 . 0D0

VRITE(L, 40)

FORMATC("ENTER | FOR PRINTOUT OF RAY DATA, ELSE ENTER 0"
READ(L.,s) IPTO

URITE(1,41)

FORMAT("ENTER | FOR CRT, 6 FOR LINEPRINTER")

READCf,e) IUNIT

PO 50 I=1.,J

WRITE(1.51) 1

FORMAT("ENTER NUMBER OF OBSERVATIONS FOR TREATMENT*.IS)
READCL,*) H(I)

THsTH+NC D)

IFCCIPTO.EQ. 1) AND . CIUNIT EQ.6)) WRITEC(G.%2) I
FORMATC(//,10X, "TREATHENT *,I1S5./)

DO S0 IVsi,.NCI)
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0032
0023
0194
0033
0036
0037
0039
0039
0060
0061
0062
0063
0064
0063
0066
0067
0068
0069
0070
0071
0072
0073
0074
0079
0076
0077
0079
0079
0080
0081
0002
0083
0084
0089
0086
0087
00088
0089
0090
00%1

0092
0093
0094
0093
00%6
0097
0098
0099
0100

0101

0102

TR s S e T

33
50

210

200

320
3o

137

J00

303
Jol

J02

307

600

CALL READFC18,IER, IBUF)

caLL CODE

READCIBUF,IFNT)Y (Y(K).K=1,R)

IFCIPTO.EQ.1) WRITECIUNIT, IFNT)C(YC(K),K=1.,R)
00 33 K=1.R

TCL, =TI, KI4Y(K)

G(K)I=G(K)I+Y(K)

CONTINUE

CONTINUE

CALL RUNDF(IB)
CALCULATE H MATRIX

DO 200 I=1,R

00 200 L=i,R

SUN=0.D0

DO 210 K=i.,J
SUN=sSUM+T(K,L)eT(K, I)/NCK)
ECI.L)=-SUN
HCL,L)®SUN-C(I)sG(L)/TN
caL. E MATRIX

DO 300 I=t.R

DO 300 L=1,R

SU=0 .00

00 320 Ns=i.J

00 320 His1,H(H)

CALL READFC(IB, IR,IBUF)
CALL CODE
READCIBUF ., IFMTHX(YC(IK),IK=1,R)
SUaSU+Y(T)eY(L)
CONTINUE

CALL RUNDFCIB)
ECL,L)=ECL,.L)+SU
WRITE(1,157)

FORMATC"ENTER 1 FOR PRINTOUT OF ERROR HMATRIX®*)

READC1.s) IPTO

IFCIPTO.NE.1) GO TO 507

WRITE OUT E MATRIX
WRITECIUNIT,S300)
FORMATC(//710X, *THE ERROR SS AND CP MATRIX"./)
DO S0t I=i,R

URITECIUNIT,303) I
FORMAT(/.3X,*ROW",13)
WRITECIUNIT,302) (E(CI.K),K=1,R)
FORMAT(I(SX.D17.11))

CREAT H+E MATARIX ... H

00 60¢ [=},K

00O 600 K=1,R

HCT, K)=HCT, KI+ECT, K)

CALL CLOSECIB)

CALL EXECC(9.NN)

END

ENDS
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"NAVO2 T=00003 18 ON CR00002 USING 00006 BLKS R=0000

0001 FTH4,L
0002 PROGRAM NAVO2
0003 INTEGER R
0004 DOUBLE PRECISION H(30,30),EC(30,30),DET,DETH, SU,SUN, T4,DF1,DF2
0008 DOUBLE PRECISION TH
0006 COMMOM I,J,R,H,E.DET,DETH, IUKIT,TH
0007 CALL MINVY(H,R,DETH)
0009 CALL MWINVCE,R,DET)
2409 DET=DET/DETH
0010 11my-t
0011 12=TN-1

| 0012 13aTH-2

‘ 9013 WRITECIUNIT,B800) DET :
0014 800  FORMAT(//,SX,"THE U-STATISTIC EQUALS*,SX,016.11) g

’ 0013 WRITECIUNIT,802) R, 11,12 |
0016 802 FORMATC/,SX,"VITH DEGREES OF FREEDOM  *,3C(I7))
0017 ¢ FIND APPROX. F LEVEL
00189 IFCR.NE.2) GO TO 900

, 0019 DETH=(1-DSARTCDET))/DSQRT(DET)

w 0020 DeDETHeI3/11
0021 Eim2elt
0022 DE=2e(i2-1)
0023 GO TO 901
0024 900  SUN=RSR+(J-1)8CJ-1)
0028 Sys 1 |
0026 IFCSUM.LE.$.0D0) GO TO 801
0027 SUSDSART((ROR®(J-1)eC(J=1)-4.)/CSUN=5 )) r
0028 801 TésTH-1-(J+R)/2.
0029 DETH=DET#eC1./8U)
6030 DFL=Re(J-1)
0031 DF2=1+T4eSU-Re(J-1)/2.
0032 DETH((1 . ~DETH)/DETH)#DF1/DF2
0033 ¢ USE SINGLE PREICSION IN CALL TO FPROB
0034 D=BETH
00353 E1=DF1
0036 DE=DF2
0037 901 CALL FPROB(D.E1,DE,SD,FPR)
0038 VRITECIUNIT, 902> D,E1,DE.FPR
0039 902  FORNAT(//,* THE APPROXIMATE F-VALUE, DEGREES OF FREEDOM *
0040 4. /,% = *,5%,F10.5,2(17),/," AHD THE ALPHA LEVEL Is*,

. 0041 XSX,F10.7)

0042 END i
0043 ENDS ;
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MAVI1 (Multivariate Two-way ANOVA, Repeated Measures)
Purpose:
This program performs & multivariate one-way analysis of variance
with replication either using matched subjects or by reneated
measures.
Mathematical Model:
The model for this analysis is:
N0 T e T e T e TR
The hypothesis to be tested is:

Ho: B, =0 for all jr
jr

Layout of Design:

1. Same as AVl except each treatment has multiple dependent
variables

2, Each subject has r responses
3. There are k levels of treatment B

L. Subjects are assigned to a treatment so that variability within

a treatment is less than the variability among treatments. Homo-

genity within treatments may be achieved by using a subject as
his own control or by using subjects matched on the basis of a
variable that correlates with the dependent variable

5. Under each treatment there are equal number (NR) observations

User Considerations and Procedures:

1. A matrix data file must be created with r r.sponses per racord.
On input, index responses fastest, then subjects, and treatment
slowest. (For example, first record contains r responses for
subject one, treatment b]; second record contains r responses
for subject two, treatment b]. . ., then r responses for subject

one, treatment b2- . ., the last record contains the r responses

for subject N, treatment bk') A printout would show r data

points per line.
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The data analysis can either be displayed on the CRT or a hard-
copy can be obtained from the line printer. Option: | for CRT
output, 6 for line printer output.

3. A printout of raw data can be obtained. Option: 1 if raw data
printout is desired, 0 for no printout. The output device is
designated by the above option (#2).

L. A printout of the sums of squares and cross product matrix (error
matrix) can be obtained. Option: 1 if printout is desired, 0
for no printout.

5. Parameters required:

a. number of subjects (maximum 20)

b. number of treatments (maximum 20)

c. number of responses per subject (maximum 30)
d. name of data file

e. format of data file

6. Printout gives:

a. raw deta (optional)

b. error matrix (optional)

c. block (subject) totals for each dependent variable

d. treatment totals for each dependent variable

e. the U-statistics with degrees of freedom

f. approximate F-test with degrees of freedom and alpha level

Comments:
Mount a scratch tape before running program.
Test Data:

This program was tested from Clyde Kramer's, A First Course in
Multivariate Analysis, Clyde Kramer, Publisher, 1972, Pp 145-1583,
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§ RU, MAVI]
i SU, 4
: PROGRAM TO PERFORM ONE-WAY MANOVA W1TH

REPEATED MEASURES (OR RANDOMIZED BLOCKS)

ENTER NAME OF DATA FILE

L #MAVT ]
- ENTER FORMAT OF FILE
(3(2X,F3.0))
ENTER NUMBER OF BLOCKS, TREATMENTS, AND VARIATES
4,5,3
ENTER | FOR LISTING OF RAW DATA, ELSE ENTER g
| 1
i | ENTER | FOR ERROR MATRIX PRINTOUT, ELSE ENTER g
!
1 ENTER 1 FOR CRT, OR 6 FOR LINE PRINTER OUTPUT
6

ENTER 1 FOR PRINTOUT OF I1RFATMENT AND BLOCK TOTALS
1

MAV1B ABORTED

MAVIC ABORTED
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RAW DATA
TREATMENT
96. 10.
142, 16.
122, 13.
1, 13.
TREATMENT
102. 15.
106. 10.
95. 4,
93. 12,
TREATMENT
109. 15.
113, 15.
101. 14,
100. 19.
TREATMENT
103. 17.
97. 16.
99. 13.
135. 12,
TREATMENT
98. 17.
97. 14,
105. 16.
86. 22.

725
700
655
680

695
710
705
680

690
690
680
685

680
690
730
670

680
695
680
710

PRINTOUT OF BLOCK TOTALS

508.00000
555.00000
522.00000

525.00000

74.00000
71.00000
70.00000

78.00000

3470.00000
3485.00000
3450.00000

3425.0000

167




PRINTQUT OF TREATMENT TOTALS

5 471.00000 52.00000 2760.00000
396.00000 51.00000 2790.00000
423.00000 63.00000 2745.00000 i
434.00000 58.00000 2770.00009
386.00000 69.00000 2765.00000

THE ERROR SS AND CP MATRIX IS

.22589000001D+04 -.24649999980+02 -.16582500000+04
, -.24649999980+-.02 .915000000000+02 .400000000000+01
i
i -.16582500000+04 .400000000J00+01 .55325000000D+04
: THE U-STATISTIC EQUALS 3990056930
; WITH DESGREES OF FREEDOM 3 b 12

THE APPROXIMATE F VALUE, DEGREES OF FREEDOM,
= 1.20013 12 35
AND THE ALPHA LEVEL IS 3212206
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T-00004 |S ON CRO0O002 USING 00001 BLKS R=0009

0002 :CN

% 0003  :RP,MAVIB
; 0004 :RP,MAVIC
{ 0005 :RU,MAV 1A
) 0006 :0F ,MAV 1B
% 0007 :0F ,MAVIC
! 0008 :CN
; 0009 :SV,0
E 0010 :
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"HAVIA T=00003 IS ON CR00002 USING 00008 BLKS R=0000

0001 FTH4,L

0002 PROGRAM MAV1A
0003 DOUBLE PRECISION 2¢30)
0004 INTEGER B,T.,P
0003 CONMON B, T,P, IUNIT,IPT, IPTL, IFNT(20),IBUF(256),.1BC272),2
0006 DIMENSION HM(3), NAME(3I)
0007 DATA NM/2HMA, 2HVL, L1hB/
0008 REWIND 8
0009 WRITEC1,1)
0010 1 FORMAT("PROGRAM TO PERFORM OKE-WAY MANOVA NITH *./,
oott L"REPEATED MEASURES ¢ OR RANDOMIZED BLOCKS)*,//)
0012 WRITE(1,2)
0013 2 FORMATC("ENTER NAME OF DATA FILE"™)
0014 READC1,3) MAME
001 3 FORMAT(3A2)
j 0016 WRITEC1, 4)
| 0017 ¢ FORMATC("ENTER FORMAT OF FILE")
, 0018 READCL,S) IFMY
: 0019 S FORMAT(2042)
| 0020 WRITEC1,6)
0021 6 FORMATC("ENTER NUMBER OF BLOCKS, TREARTMENTS., AND VYARIATES")
0022 READC1,*) B, T,P
; 0023 CALL OPENCIB, IER,NANE,3,0,0,272)
; 0024 IFCIER.GE.0) GO TO 20
0025 WRITEC1,7) NAME, IER
! 0026 7 FORMAT(3IA2,3X,*FALILED TO OPEN, IER = *,1S)
0027 STOP 7777
0028 20 WRITE(1,21)
0029 21 FORMATC®"ENTER 1 FOR LISTIHNG OF RAW DATA, ELSE EHTER 0")
0030 READC1,s) IPTO !
0031 WRITE(1,22)
0032 22 FORMATC"ENTER 1 FOR ERROR MATRIX PRINTOUT, ELSE ENTER ¢%)
0033 READC1, &) IPT
0034 WRITE(1.23)
A 0033 23 FORMATC("ENTER 1 FOR CRT, OR 6 FOR LINEPRONTER OUTPUT")
, 0036 READCL,s) IUNIT
0037 IFCIPTO.EQ.1) WRITECIUNIT, 24)
0038 24 FORMAT(//,%%, "RAN DATA", /)
0039 00 30 I=4,T
0040 IFCIPTO.EQ.1) WRITECIUNIT, 2%) I
_ 004t 25 FORMATC(/, 10X, "TREATHENT *,1?7)
i 0042 DO 30 J=1,8 o
F 0043 CALL READF(1B, IER, IRUF) !
1 0044 CALL CODE
b 0048 READCIBUF,IFNT) (2¢K).,K=1,P)
; 0046 IFCIPTO.EQ.1) WRITECIUNIT,IFMT) (2¢K), K=1,P)
: 0047 30 WRITECH, IFMT) C2(K),K=1,P)
: 0048 ENDFILE 8
' 0049 REVIND 8
P 0030 CALL CLOSECIB)
o 0051 VRITE(1.60)
| ( 0032 60 FORMAT(//,"ENTER t FOR PRINTOUT OUF TREATMENT AHD BLOCK TOTALS*)
, 0053 READCL,®) IPTH
; 0054 CALL EXECC9,.NN)
0055 END

0036 ENDS 170




"HAY1B T=00003 I8 ON CRO0O0OO02 USIKNG 00009 BLKS R=0000

0001 FTH4,L
. 0002 PROGRAM MAV1D
0003 DOUBLE PRECISION B1¢20,30),T1¢20,30),G6(30),H¢30,30),E¢30,30),
0004 AYC¢30),8L.,BK,T1,SUM ﬂ
00093 INTEGER 8,T,P
0006 COMMON B.T,P, TUNIT,IPT,ITP1, IFNTC20).H, E.B1, H1.G,Y :
0007 DIMENSION NMNC3)
0008 DATA NM/Z2HMA, 2HV1, 1 HC/
0009 DOLO I=i,20
0010 D010 J=i, 30
0011 GCJ)In0. DO
j 0012 B1C1,J)=0.D¢
| 0013 10 T1{1.,4)=0.D0
0014 CALL ENDIO
: 0019 PO 306 I={,T 5
0016 DO 30 J=1,D
0017 RERDCO, IFMT)Y CYCIID),I1a1,P)
0018 DO 30 K=i,P
: 0019 B1CJ,K)=B1(J,K)+Y(K)
f 0020 30 TICI K)STICI, KI+Y(K)
0021 REVIND 8
0022 DO 40 K=1.P
0023 DO 40 Is1.8
0024 40 GCKING(K)I+BICT,K)
0025 B1=8
0026 BKuB T
0027 TIaT
0028 IFCITP1.NE. 1) GO TO 41
0029 WRITECIUNIT,42)
0030 42 FORMAT(//,3%, "PRINTOUT OF BLOCK TOTALS",/) :
0031 DO 44 I=1,B |
0032 WRITECIUNIT,43) *
0033 43 FORMATCSK ) |
0034 44 URITECIUNIT,45)(BL1CI,K),K=1,P > i
0035 45 FORMAT(SC(3X,F13.5))
{ 0036 WRITECIUNIT.46)
0037 46 FORMAT(///7, 5%, "PRINTOUT OF TREATMENT TOTALS"./)
) 0038 DO 47 I=1,T |
) 0039 WRITECIUNIT.43) ’
: 0040 47 WRITECIUNIT,45) (T1(¢(I,K),K=t,P)
0041 41, CONT INUE
; 0042 00 S0 I=1,P
; 0043 DO S0 J=i,P
; 0044 SUM=O. DO
0045 DO 60 K=1,T
0046 60 SUM=SUM+TI(K, I)aT1(K, )
0047 HCT, §)aSUM/BI-GCIYeGCJ )/ BK
0048 ECT,J)s=H(T,4)
0049 SUN=0. DO
0050 DO 70 K=1,B
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90981

0032
0033
0034
0055
0036
00357
00358
0039
0060
0061
0062
0063
0064
0063
0066
0067
0068
0069
0070
6071
0072
0073
0074
0073
0076
00?7

70

90

300

561
502
c

100

600

SUM=SUM+BIC(K, I)eB1(K, J)
ECL,JI)=ECT,J)-SUNK/TI]

SUN=0. Do

DO 90 1=1,T7

D0 9¢ Ji=i.B

CALL ENDIO

READC(O.IFNT) (YC(K),K=1,P)
SUH=SUN+Y (1 )eY¥Y(J)
ECL,J)=ECT,J)+SUN

REWIND 38

CONTINUE

H/ € MATRIX COMPLETE OPTIOM FOR PRINT OF E
IFCIPT . EQR.0) GO TO 100
WRITECTIUNIT.S500)
FORMAT(//.,10X, "THE ERROR SS AND CP MATRIX IS ",/
DOSo1 I=1.,P

WRITECIUNIT.43)
WRITECIUNIT,S502) CECL.d),d=l,P)
FORMAT(4(4X.,Dle.11))

CREAT H+E STORE IMN H

DO6oo¢ I=i,P

DO0e00 J=it,P

HCT ,J)=HC T, )+ECT 4D

FINISHED WITH THIS PART

CALL EXEC(9.NM)

END

ENDS
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"HAVIC T=90003 7S ON CRO0Q02 USINHG 00067 BLKS R=0000

0001 FTH4,L

0002 PROGRAM MAViC

0Qo. DOUBLE PRECISIOH HC(30,30),EC(30,39).DET,DETL,U.F
0004 DOUBLE PRECISION SUNR.,SU,T4.DFt

00053 INTEGER B.T7.P

0006 CONMON B, T, P, IUNIT, ITP, ITPL, IFNT(2N) ,H.E

0007 CatL NINVCE,P,DET)

¢o68 CALL MINVC(H.P,DET1)

0009 U=DET/DET

0010 ¢ THE U-STRTISYIC WITH OF P,11.,12

0011l [1=T7-1

2012 [2=¢(B~1)s11

0013 [3=347

ool4 C I1«DEGREES OF FREEDOM FOR HYPOTH I2=0F FOR ERRAIR
00135 € [3=T0TAL SAWPLE SIZE

0016 WRITECIUNIT,100) U,P,It,12

00t? 1¢9 FORMATC/ /2, 53X, “THE U-STATISTILC EQ@UALS™,S¥,F1S. 10,7,
0018 $5%, "¥ITH DEGCREES OF FREEDCH " ,3(S5X.17))

0019 C NEXT YO CAL APPOX. F-VAULE

0020 € CHECK FOR EXACT F-VvaLUE

0¢21 IF(P .HNE. 2 GO 70 2009

0022 DET=DSART(L)

0023 DET=CL1-DE  I/DET

0024 D=DETs(I2-1)/11

09235 € IJ=EXRACT F VALUE

0926 El=li1w2

0027 DE=2s([2~-1)

0028 ¢C CaLL FPROSB

0029 GO TO 370

0030 200 SUM=P#*P+It=]1

0031 su=t.Do

0032 IFCSUN . LE.S.D0) GO TC 210

0031 SU=DSARTC(P=Pe]1*]]1~-4 DO)/(SUN-5.D0))

0034 210 T4=I3-{-CT+P>/2.D0

¢035 DET1aU»x(1 DO/SU)

0036 DFl=P=11

0337 DET=14T4«SU~DF1/2.09

0038 U=C(1 . DO-DETL)/DET L )x(DET/DF L)

0¢3® C USE SINGLE PRECISIOWN OM FPROB CAtL

0049 D=U

0041 El1=DF1t

0042 DE=DET

0043 ¢ b.EL.DE === F-VALUE.DEGREES OF FREEDOM

0c44 C FPR= ALPHA - LEVEL

0043 300 CAaLL FPROB(D.EL1.LE,SD.FPR)

0046 WRITEZ(IUN(T,902) D,EL,.DE,FPR

0047 9302 FORMATL//.," THE AFPROXIMATE F-vALUE, DEGRTES OF FREEDOM,
0043 @, /0" =2 0L GALFLN . 05,2¢1720, 7,0 AaND THE ALTHS LEVEL 13%,
03949 49%,700.7)

0059 END

068! EHDS$
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MAV20  (Multivariate Two-way ANOVA)
: Purpose:
? This program performs a two-way multivariate completely randomized
analysis of variance.
Mathematical Model:
] The model for this analysis is:
]
L . =M . + B. + .. + b, .
% Xqu(r) (r * Au(r) BJ(F) AB|J(r) E|Jk(r)
; :
; The hypotheses to be tested are: f
Ho: A._ =0 for all ir ;
P } . ;
4 Ho: Bjr =0 for all jr !
Ho: AB.. =0 for all ijr !
3 jr !
! 1
Layout of Design. i
} » l. Same design as AV20, except each Factor has multiple dependent j
' variables i
2. Each subject has r responses ;

3. There are t