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M I N N E S O T A S O C I O L O G Y STATISTICS PROGRAMS 

DECUS Program L ibrary Wr i te-up DECUS N O . FOCAL8-171 

ABSTRACT 

The program package consists o f a series o f small s ta t i s t i ca l analysis programs of interest to 
behav io ra l sc ience researchers. Var ious parametr ic and non-parametr ic stat ist ics are ca l cu l a t ed 
for n o m i n a l , o r d i n a l , i n t e r v a l , and ra t io leve l measurements, for discrete and continuous data 
and for raw d a t a , grouped data and tabular d a t a . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4 K - A I I o f the programs operate w i t h i n 4K w i t h the extended funct ions loaded . Cer ta in programs 
w i l l be able to accommodate more data i f e i ther the extended funct ions ore removed or i f 8K of 
memory are a v a i l a b l e . 

M I N I M U M M A C H I N E REQUIREMENTS 

D i g i t a l Equipment Corpora t ion PDP-8 f am i l y computers 

GENERAL L O A D I N G INSTRUCTIONS 

A l l o f the programs are loaded by s imply p l a c ing the program tape into the paper tape reader and 
reading in the program t ape . A l t hough a l l of the programs can be stored on a LIBRA disk system 
or used w i t h the Q U A D mult i-user system, none of them require the presence of e i ther system. 

C O M M E N T S O N R U N N I N G THE PROGRAMS 

To save va luab l e core space, instruct ions to the users by the programs are of ten terse . A number 
of the tab le analysis programs begin w i t h asking the number o f rows and number of columns in the 
table be ing a n a l y z e d . Other programs require t y p i n g in a -9999 to ind i ca te that a l l the data has 
been typed in to the computer and that analysis should b e g i n . 



PROGRAM 
NUMBER 

PROGRAM 
N A M E C O M M E N T S 

FOCAL8-171 .1 B I N O 

FOCAL8-171 .2 CHIS 

FOCAL8-171 .3 FISH 

FOCAL8-171 .4 G A T D 

FOCAL8-171 .5 KOLS 

FOCAL8-171 .6 LAMB 

F O C A L 8 - 1 7 1 . 7 M O V E 

FOCAL8-171 .8 PEAR 

(Binomial D is t r ibut ion ) The exact and cumula t i ve 
p r o b a b i l i t y for x number of successes in a sample 
o f size n for a g i ven p robab i l i t y of success is 
ca l cu l a t ed accord ing to the b inomia l d i s t r i b u t i o n . 

(Table percentages and Chi-Square) In add i t i on to 
c a l c u l a t i n g a Chi-Square va lue and degrees of f r e e ­
dom for on r by c t a b l e , the program provides row , 
co lumn , and base n percents and row and column 
tota ls and percents. 

(Fisher's Exact Probabi l i t ies ) When use of the c h i -
squore test is inappropr iate for a 2 by 2 t a b l e . 
Fisher's exact test can be used for small sample 
tests o f s i g n i f i c a n c e . Exact and cumula t i ve p r o b ­
a b i l i t i e s of the occurrence of the observed tab le 
are p r o v i d e d . 

(Gamma, Taus, Sommer's D's) Var ious o rd ina l b i var-
iate measures of associat ion and Pearson's r ore c a l c u ­
lated for an r by c t a b l e . 

(Kolmogorov-Smirnov tests) The Kolmogorov-Smirnov 
tests are non-parametr ic tests for measuring the 
s ign i f i cance of d i f f e rence between two ord ina l level 
d i s t r i bu t i ons . In the one-sample case, the observed 
d i s t r i bu t i on is compared w i t h a un i form frequency 
d i s t r i b u t i o n . 

(Lambda) Lambda is an asymmetric non-parametr ic 
measure of re la t ionsh ip between two nomina l- l eve l 
var iables wh i ch have been grouped in to an r by c 
t a b l e . 

(Mov ing Averages) Analysis of the trend exh ib i t ed 
by a set of data over a per iod of t ime is o f ten done 
by means o f a moving overage . The size (n) of a 
sample is i nd i c a t ed ; in te r im means and standard 
dev ia t ions ore p roduced . 

(Pearson's r and regression) This program computes 
the means and standard dev i a t ions , regression e q u a ­
t i on constants, and the cor re l a t ion between in terva l 
data pa i rs . 



PROGRAM 
NUMBER 

PROGRAM 
N A M E C O M M E N T S 

FOCAL8-171 .9 RANT 

FOCAL8-171 .10 RUNS 

F O C A L 8 - 1 7 1 . i l STPC 

FOCAL8-171 .12 DESC 

FOCAL8-171 .13 ETAN 

FOCAL8-171 .14 TTST 

(Randomizat ion test) For ext remely small samples o f 
in te rva l leve l data obta ined from two groups, the 
randomiza t ion test is a powerfu l non-parametr ic tes t . 
This program ca lculates a l l the possible mean score 
d i f ferences for the d a t a . 

(Runs test) The runs test is used to determine 
whether on ordered series of dichotomous data 
d i f fers s i g n i f i c a n t l y from a random set of obser ­
vat ions of the same s i ze . 

(Standardized percentages) One techn ique o f m u l t i ­
v a r i a t e analysis for tabular d is t r ibut ions involves 
comput ing the average amount of associat ion in a 
set of equal sized tab les . The program w i l l combine 
and we igh t a set of tab les , p r i n t i ng out standardized 
percents and f requenc ies . 

(Descr ipt ive Statist ics - Un iva r i a te Distr ibut ions) 
The mean and standard d e v i a t i o n , v a r i a n c e , measures 
o f skewness and kurtosis , sums o f scores, sums of 
squares, and sample size are g iven for e i ther grouped 
or ungrouped da t a . 

(Eta and Analys is o f Var i ance ) The Eta stat is t ic is 
used for measuring the associat ion between nominal 
and in te rva l va r i ab les , and also for de te rmin ing 
whether a curv i l i nea r re l a t ionsh ip is present. In 
add i t i on to e t a , category means and standard d e v i a ­
t ions are c a l c u l a t e d . A simple one-way analysis o f 
var iance is produced . Grouped or ungrouped data may 
be a n a l y z e d . 

For two samples of in te rva l d a t a , grouped or u n ­
grouped , sample means and ove ra l l means and 
standard dev ia t ions are c a l c u l a t e d . The F-ratio o f 
var iances , t-score for s ign i f i cance of d i f f e rence 
between means, degrees of freedom and standard 
error ore c a l c u l a t e d . 
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B I N O 

DECUS Program L ibrary Wr i t e-up DECUS N O . FOCAL8-171 .1 

ABSTRACT 

The B I N O program ca lcu la tes cumula t i ve and exact p robab i l i t i es for samples of size N where 
a leve l o f success has been s p e c i f i e d . B inomial p robab i l i t i es are f requent l y used in s ta t i s t i ca l 
hypothesis t e s t i n g . Probabi l i t ies less than .00000 are not p r i n t e d . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

INPUT REQUIRED 

Sample s i ze , proport ions o f 'successes'. 

OUTPUT 

Cumula t i ve and exact p r o b a b i l i t y o f X successes where X ranges from zero to the size o f the 
sample. 
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CHIS 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 .2 

ABSTRACT 

Ch i square is a program that is used to determine whether or not there is a s i gn i f i c an t d i f f e rence 
between the observed number of cases f a l l i n g in to a pa r t i cu la r category and the expected 
number, g i ven independence . 

Ch i square can deal e f f e c t i v e l y w i t h on l y two or more nomina l ca tegor ies . A l though i t con be 
used for other levels of da t a , there are usual ly other tests wh ich con be used to better advantage . 
Ch i square does not app l y when the expected frequencies are less than f i v e . In this case, however , 
by man ipu l a t i ng the size of the tab le i t can be made sui table for this tes t . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

RESTRICTION. 

Table may not have more than six co lumns. 

INPUT 

The program w i l l start by asking how many rows and columns ore in the m a t r i x . It w i l l cont inue 
by asking for the values of each ce l l o f the m a t r i x . 

OUTPUT 

Af te r responses are made the program w i l l p r in t out the f o l l o w i n g i n fo rma t i on : 

1 . The observed frequencies in each c e l l . 
2. The row percents (using marg ina l t o t a l s ) . 
3. The co lumn percents (using margina l t o t a l s ) . 
4 . The to t a l percents (using the t o t a l o f the ent i re m a t r i x ) . 
5. The degrees of f reedom. 
6 . The ch i square v a l u e . 
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7. The margina l row percents . 
8. The margina l column percents 

REFERENCES 

Hubert B lo lock , J r . , Sociel S tat is t ics , M c G r a w - H i l l , (1960) . L i l l i a n Cohen, S tat is t i ca l Methods 
for Social Sc ient ists , Prent ice-Hal l (1954) . Ted Anderson and M . Z e l d i t c h , A Basic Course 
in Stat is t ics , H o l t , Rinehord (1968) . 
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FISH (Fisher's Exact P robab i l i t y Test) 

DECUS Program L ibrary Wr i t e-up DECUS N O . FOCAL8-171 .3 

ABSTRACT 

Fisher's exac t p r o b a b i l i t y test is an ext remely power fu l non-parametr ic techn ique for 
a n a l y z i n g discrete data (either nomina l or o rd ina l ) when the sample size is too small for 
using ch i-square , ( N 20 or when the smallest expected f requency is 5 ) . Fisher's test is 
appropr ia te when the data is represented by frequencies in a 2 x 2 cont ingency t a b l e . The 
scores must f a l l in to one or the other of two mutua l l y exc lus ive groups from two independent 
random samples. The groups may be any two independent groups, such as exper imenta ls and 
cont ro ls . Democrats and Republ icans, males and females, e t c . 

The test determines whether the two groups d i f f e r in the propor t ion w i t h wh i ch they f a l l in to 
two c lass i f i ca t ions . 

The p robab i l i t y f igures (region of r e j e c t i on ) is o n e - t a i l e d . If the user desires a t w o - t a i l e d 
tes t , the p r o b a b i l i t y leve l must be d o u b l e d . 

L A N G U A G E - FOCAL 

CORE MEMORY - 4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

RESTRICTIONS A N D L I M I T A T I O N S 

The user may enter no more than four (4) ce l l f requenc ies . 

INPUT REQUIRED 

The user should enter row d a t a , ce l l by c e l l , one row at a t i m e . A f t e r en te r ing each c e l l , 
the user should press e i ther the ALT M O D E key or the SPACE bar . 

OUTPUT 

The program w i l l p r in t the exac t and cumula t i ve p robab i l i t y of ob ta in ing any matr ix where the 
margina l frequencies are considered to remain constant for the user's ce l l f requenc ies . Since 
in a 2 X 2 tab le there is on l y one degree of f reedom, once ce l l 'a ' is assigned a va lue for the 
user's problem the remain ing ce l l f requencies can be d e r i v e d . Thus, the program prints a l l 
possible values that ce l l 'a ' may take for the user's problem and computes the exac t and 
cumu la t i ve p r o b a b i l i t y of o b t a i n i n g a l l possible mat r i ces . 

The o r i g i na l tab le (the matr ix entered by the user) is i den t i f i ed and the sample size is p r i n t e d . 

REFERENCE 

T.R. Anderson and M . Z e l d i t c h , Jr. A Basic Course in Stat ist ics , H o l t , R inehord, and 
Wins ton , (1968) . 
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G A T D 

DECUS Program Library Wr i te-up DECUS N O - FOCAL8-171 . 4 

ABSTRACT 

G i v e n the ce l l f requencies in an R by C t a b l e , G A T D ca lcu lates measures of associat ion 
and c o r r e l a t i o n : 

1 . Pearson's R (using column and row indeces as category indpoints) 
2. Gamma 
3. Tau and Tau ' 
4 . Sommer's D Y . X and D X . Y 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corpora t ion PDP-8 computer w i t h t e l e t y p e . 

RESTRICTIONS A N D L I M I T A T I O N S 

Program w i l l accept larger tables i f extended funct ions or ext ra core is a v a i l a b l e . 
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KOLS (Kolmogorov - Smirnov Test) 

DECUS Program L ibrary Wr i te-up DECUS N O . FOCAL8-171 .5 

ABSTRACT 

The Kolmogorov-Smirnov Test measures the extent to wh ich two d is t r ibut ions d i f fe r and the 
s ta t i s t i ca l s i gn i f i c ance o f the d i f f e r e n c e . It is p r imar i l y used when the independent va r i ab le 
is o f the o rd ina l leve l o f measurement. However , i t may also be employed as a un i va r i a te 
descr ip t i ve measure. 

When used as a b i v a r i a t e measure the f o l l o w i n g procedure is f o l l o w e d ; First, the cond i t i ona l 
d is t r ibut ions for bo th categories of the dichotomous va r i ab l e are fo rmed . N e x t , the propor t ion 
o f cases in each cond i t i ona l category of the dependent va r i ab le is c a l cu l a t ed and these p r o ­
portions are then cumu l a t ed . T h i r d l y , the d i f fe rence between each o f the cumula t i ve p r o ­
portions for each category of the cond i t i ona l d is t r ibut ions is c a l c u l a t e d . From these d i f ferences 
the d i f f e rence w i t h the largest absolute va lue is se lected and compared to a p robab i l i t y d i s t r i ­
bu t ion of d i f f e rences . If the d i f f e rence selected is greater than the d i f fe rence from the p roba ­
b i l i t y d i s t r i bu t i on at a g i ven level o f p r o b a b i l i t y then we may conc lude that the two cond i t i ona l 
d is t r ibut ions are not s t a t i s t i c a l l y independent - i . e . they are re la ted in some manner. 

When used as a un i va r i a te descr ip t i ve measure, the above procedure is f o l l owed w i t h the 
excep t ion that instead o f compar ing two cond i t i ona l d is t r ibut ions a s ingle d i s t r i bu t ion of 
va r i ab le is compared w i t h a h ypo the t i ca l un i form d i s t r i bu t i on of that v a r i a b l e . When used in 
this manner, the Kolmogorov-Smirnov Test produces a meausre equal to the chi-square measure 
and its s ign i f i c ance may be measured by using the chi-square d i s t r i b u t i o n . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

This program requires a D i g i t a l Equipment Corpora t ion PDP-8 computer w i t h 4K of Core 
Memory . 

U S I N G THE PROGRAM 

The program may be read- in using the normal procedures for load ing a FOCAL program tape . 
To beg in execu t i ng the program simply type the FOCAL command G O and the RETURN k e y . 
The program begins by asking whether you hove one or two samples. If you wish to use the 
program as a un i va r i a te measure, type 1 . If you wish to use the program as a b i va r i a t e 
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measure, type 2. It w i l l then ask for the number of categories of the dependent va r i ab le 
and the frequencies in each of the categor ies; f i rst for the f i rst category of the independent 
va r i ab l e and secondly for the second category of the independent v a r i a b l e . 

OUTPUT 

Frequencies for each ce l l of the two cond i t i ona l d is t r ibut ions ( in the case of the un i va r i a te 
measure for the s ingle d i s t r i b u t i o n ) , cumula t i ve proport ions for each ce l l of the cond i t i ona l 
d i s t r ibu t ions , and the d i f fe rence between the cumula t i ve proport ions are p r i n t e d . A l so , the 
largest d i f f e rence between the cumula t i ve proport ions is g iven and the values of the 
p robab i l i t y d i s t r i bu t ion of d i f ferences for the . 1 0 , . 0 5 , and .01 levels o f s ign i f i cance are g i v e n . 

REFERENCE 

Theodore R. Anderson and Morr is C. Z e l d i t c h , A Basic Course in Stat is t ics , H o l t , R inehort , 
and Wins ton , New York (1968) , pps 269-272 . 
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K O L M O G O R O V - S M I R N O V TESTS 

O N E OR T W O SAMPLES (TYPE ' 1 ' OR '2 ' ) :2 
H O W M A N Y CATEGORIES:3 

TYPE I N THE OBSERVED FREQUENCIES 
FOR SAMPLE= -.20 -.30 
FOR SAMPLE= 2:30 -.20 :10 

SAMPLE 1 SAMPLE 2 SAMPLE 1 SAMPLE 2 
CELL FREQ FREQ C U M PROP C U M PROP DIFFERENCE 

1 = IJ^ 30=: 0.167= 0.500 =- 0.333 
2= 20= 20= 0.500= 0.833=- 0.333 
3= 30= 10= 1 .000= 1.000= 0.000 

THE LARGEST DIFFERENCE (D) IS= 0.333 

2-TAILED CRITICAL D VALUES FOR LARGE N 

.10 P= .05 P= .01 
D= 0.223 D= 0.248 D= 0.298 

1-TAILED CHI SQUARE= 13.33 D .O . F .=2 
* G O 

K O L M O G O R O V - S M I R N O V TESTS 

O N E OR T W O SAMPLES (TYPE ' 1 ' OR '2'):1 
H O W M A N Y CATEGORIES:3 

TYPE I N THE OBSERVED FREQUENCIES:30 :30 :30 

OBSERVED U N I F O R M OBSERVED U N I F O R M 
CELL FREQ FREQ C U M PROP C U M PROP DIFFERENCE 

1= 30= 30.0= 0.333= 0 .333= 0.000 
2= 30= 30.0= 0 .667= 0 .667= 0.000 
3= 30= 30.0= 1.000= 1.000= 0.000 

THE LARGEST DIFFERENCE (D) IS= 0.000 
2-TAILED CRITICAL D VALUES FOR LARGE N 

P= .10 P= .05 P= .01 
D= 0.129 D= 0.143 D= 0.172 
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LAMB 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 .6 

ABSTRACT 

Lambda is an asymmetric measure o f associat ion between two nominal leve l var iables wh i ch 
are arranged in a b i v a r i a t e tab le d i s t r i b u t i o n . Lambda is based on percentage improvement 
in p r e d i c t i o n . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4 K . Program cou ld accept a larger tab le i f add i t i ona l core is a v a i l a b l e . 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

INPUT REQUIRED 

Number o f Rows and Number of Columns in the t a b l e , and the ce l l f requency counts. 

OUTPUT 

Lambda using rows and columns as independent va r i ab les . 

12 



M O V E 

DECUS Program Library Wr i t e-up DECUS N O . FOCAL8-171 . 7 

ABSTRACT 

The M O V E program ca l cu l a tes , at a user set i n t e r v a l , in te r im means and standard 
dev ia t ions in add i t i on to a grand mean and a grand standard dev i a t i on of a set o f d a t a . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

RESTRICTIONS A N D L I M I T A T I O N S 

Entering a va lue for "number of observations per a ve r age " greater than 22 results in an 
error message i n d i c a t i n g that the var iab les used have f i l l e d the storage register . 

INPUT REQUIRED 

1 . M , "number of observations per a ve r age . " 
2. First M data va lues . 
3. A f t e r f i rst M data va lues , one new data va lue at a t i m e . 
4 . Typ ing -9999 for a new data va lue indicates end-o f-da ta . 

OUTPUT 

1 . A f t e r f i rst M data values have been en te red , mean and standard dev i a t i on of that group 
are c a l cu l a t ed and pr in ted in co lumns. 

2 . When a s ingle new data va lue is en t e r ed , a new standard d e v i a t i o n , based on the last 
M va lues , is c a l cu l a t ed and p r i n t e d . 

3. Upon comple t ion of en te r ing d a t a , sum scores, sum o f the squares, grand mean, standard 
dev i a t i on and size of the set o f data are ca l cu l a t ed and p r i n t e d . 
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PEAR 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 .8 

ABSTRACT 

This program performs simple l inear co r re l a t ion and regression and provides a l l regression 
equat ion terms. A d d i t i o n a l l y , i t computes the standard error o f the estimate and provides 
options for en te r ing further data to be processed, p red i c t i ng an X va lue g iven a Y v a l u e , 
and p red i c t i ng a Y va lue g iven an X v a l u e . 

L A N G U A G E 

FOCAL 

CORE MEMORY 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corpora t ion PDP-8 computer w i t h te l e t ype and punch paper. 

RESTRICTIONS A N D L I M I T A T I O N S 

The on l y l i m i t on the amount of data wh i ch can be entered for processing is that imposed by 
the computer 's memory c a p a c i t y . A d d i t i o n a l l y , no va lue of -9999 may be entered as a da tum. 

INPUT REQUIRED 

Raw paired data are r equ i r ed . 

OUTPUT 

2 
The basic output inc ludes: Pearson's r, r , the mean of X , the mean of Y , the standard 
dev i a t i on of X , the standard d e v i a t i o n of Y , b X . Y , b Y . X , a X . Y , a Y . X , the standard 
error o f the estimate o f X on Y , and the standard error o f the estimate o f Y on X . Three 
op t iona l output features ex i s t : the user's a b i l i t y to feed more data for processing at the end 
o f each computat ion of the above features, the a b i l i t y to pred ic t a Y va lue g i ven an X v a l u e , 
and the a b i l i t y to p red ic t an X va lue g iven a Y v a l u e . 

REFERENCES 

Hubert M . B l a lock , Social S tat is t ics , M c G r a w - H i l l (1960); Dennis J . Palumbo, Statist ics 
in Po l i t i ca l and Behavioral Sc ience , App le ton-Century-Cro f t s (1969) . 

Chapters 17 and 18 in B la lock ; Chapter 9 in Palumbo. 
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RANT (Randomizat ion Test) 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 .9 

ABSTRACT 

For ex t reme ly small sample in te rva l data obta ined from two d i f f e ren t groups, the 
randomizat ion test is a power fu l nonparametr ic tes t . This program ca lcu la tes a l l the 
possible mean score d i f f e rences . 

L A N G U A G E 

FOCAL 

CORE MEMORY 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 series computer w i t h 4K memory; list t e l e t ype ; 
punch paper t ape . 

RESTRICTIONS A N D L I M I T A T I O N S 

The major l i m i t a t i o n of the program is that i t is o n l y capable o f hand l ing small samples. Input 
con ta in ing more than 26 elements w i l l take a large amount of computer t i m e . The program 
may be used w i t h conf idence on ly for in te rva l d a t a , this is a res t r i c t ion of the test i t se l f not 
the program. 

INPUT REQUIRED 

The input for the RANT program consists o f two parts . The f irst por t ion is for the t o t a l number 
of elements in each of two groups o f d a t a . For examp le , i f there were 3 members in group 1 
and 3 members in group 2, the operator wou ld punch the 3 key when he is asked to g i ve the 
number of elements in group 1 and the 3 key , a g a i n , when he is asked "and group 2 ? " The 
second por t ion consists o f the operator "punch ing i n " elements o f each g roup . The input is 
t o t a l l y numeric except for a possible plus or minus s i gn . 

OUTPUT 

RANT w i l l p r in t out each of the possible mean score d i f ferences o f your data w i t h four 
elements to a row and as many columns as is required to complete the o u t p u t . The number of 
outputs and the ove ra l l mean are also pr in ted w i t h the i r respect ive labels . 

REFERENCE 

S iege l , Nonparamet r i c Stat is t ics . 
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RUNS TEST 

DECUS Program Library Wr i te-up DECUS N O . F0CAL8-1 71 .10 

ABSTRACT 

RUNS TEST performs the W a l d - W o l f o w i t z runs test on user's d a t a . The runs test tests the 
hypothesis that a sample has been randomly drawn from on ordered popu la t ion against the 
hypothesis that they are drawn from a randomly ordered d i f f e ren t p o p u l a t i o n . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corpora t ion PDP-8 w i t h 4K memory, t e l e t ype t e r m i n a l , punched paper 
tape reader . 

RESTRICTIONS A N D L I M I T A T I O N S 

M a c h i n e : Max imum array l eng th , v i r t u a l l y u n l i m i t e d , program processes one case at a t i m e . 
Program: Approx imate Z score pr in ted in output as r e f l e c t i n g the d i f f e rence between sample 
and a normal approx imat ion to the sampl ing d i s t r i bu t ion of the expected number o f runs is 
ca l cu l a ted on the basis o f the assumption of a large ( N greater than 30) sample s i ze . 

INPUT REQUIRED 

User must order the cases in his data on the basis o f e i ther increasing or decreasing score on 
the test va r i a t e pr ior to running RUNS TEST. A l l one or two character a lphanumer ic codes 
that un ique l y de f ine the two samples are legal input d a t a . If input data is numer ica l codes, 
program w i l l class a l l codes at or above a outpo in t de f ined by user in to one sample, and 
those be low the outpo in t in to the second sample. 

OUTPUT 

RUNS TEST prints the number o f cases, number of runs, mean length o f runs, and standard 
dev i a t i on of run lengths for each o f both samples. For the combined samples the program 
prints the to t a l number o f observations i n p u t , the to ta l number of runs, the mean of the 
sampling d i s t r i b u t i o n , and a Z score r e f l e c t i n g the d i f f e rence between sample data and a 
normal approx imat ion to the sampling d i s t r i bu t i on of the number of runs. 

REFERENCE 

Sidney S i ege l , Nonparamet r i c Statist ics for the Behavioral Sciences, M c G r a w - H i l l (1956) . 
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STPC 

DECUS Program L ibrary Wr i t e-up DECUS N O . FOCAL8-171 .11 

ABSTRACT 

C a l c u l a t i o n of s tandardized percentages is a s ta t i s t i ca l techn ique used to determine the 
average amount of associat ion in several same-sized tab les . The program combines the 
tables in to one tab le w i t h each of the con t r i bu t i ng contro l tables con t r i bu t i ng p r o p o r t i o n ­
a t e l y to the standardized tab le accord ing to the number of observations per t a b l e . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K A v a i l a b i l i t y o f a d d i t i o n a l core enlarges the number of size of tables wh i ch can be 
s tandard ized . 

RESTRICTIONS A N D L I M I T A T I O N S 

Program does not require extended func t ions , e l i m i n a t i n g them increases the number or size 
o f the tables wh i ch can be s tandard ized . 

INPUT REQUIRED 

Ce l l f requencies for each tab le are input after i nd i c a t i ng the number o f tab les , and the rows 
and columns in the t ab les . 

OUTPUT 

Standardized percentages and frequencies for the standardized table are pr in ted out row by row. 

REFERENCE 

Anderson and Z e l d i t c h , A Basic Course in Stat is t ics , H o l t , (1968) . 
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DESC (Descr ipt ive Stat ist ics: Un iva r ia te Distr ibut ions) 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 .12 

ABSTRACT 

Computat ion of the mean and the standard d e v i a t i o n ; measures of skewness and kurtosis , 
sums o f scores, sums o f squares and sample size are g i ven for e i ther grouped or ungrouped 
da t a . 

L A N G U A G E 

FOCAL 

CORE MEMORY 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

RESTRICTIONS A N D L I M I T A T I O N S 

There is no l i m i t to the number of values wh i ch may be en te red . 

INPUT 

A t the start of program e x e c u t i o n , a quest ion is asked i f the data are in the form of grouped 
f requenc ies . A f t e r t y p i n g N or N O (for ungrouped frequencies) and YES, the complete word 
(for grouped f requenc ies ) , instruct ions on how to proceed w i l l appear on the t e l e t y p e . 

S imply pressing the space-bar af ter every entry a u t o m a t i c a l l y sets up the machine for the next 
en t r y . Either a terminator (,) or a space entered af ter X au toma t i c a l l y registers a co lon for 
the entry of the par t i cu la r va lue 's f. 

REFERENCE 

Cr is t ina P. Pare l , et a l . I n t roduc t ion to S ta t i s t i ca l Methods , Quezon C i t y : Un ivers i t y o f the 
Ph i l ipp ines , (1965) . 
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ETAN (Efa/analysis o f Var iance ) 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 .13 

ABSTRACT 

Etan ca lcu la tes as a percentage the v a r i a t i on w i t h i n each va r i ab l e X against the grand to ta l 
v a r i a t i on of Y . A l so , means and standard dev ia t ions are c a l c u l a t e d , and a simple one-way 
analysis o f var iance t a b l e . 

L A N G U A G E 

FOCAL 

CORE MEMORY 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corpora t ion PDP-8 computer w i t h t e l e t y p e . 

RESTRICTION 

Wi th extended funct ions de le ted add i t i ona l categories may be en te red . 

INPUT 

The machine w i l l ask, "How many ca t ego r i e s : " . Type a number ( e . g . 4 ) . The machine w i l l 
then pr in t that many t imes , "Type in data for category= X. " Type in the numbers, l eav ing a 
space at the end of each number or a RETURN i f you get too close to the edge of the paper. 
Type -9999 to end each ca tegory . It is not counted in the t abu l a t i ons . 

OUTPUT 

The program w i l l , for each ca tegory , pr in t N , mean, standard d e v i a t i o n . N e x t i t w i l I type 
Eta-squared and an Anova t a b l e . The Anova tab le gives sum squares and degrees of freedom 
for the t o t a l , be tween , and w i t h i n . There is also an est imated v a r i a t i on for the between and 
the w i t h i n ca tegor ies . A f t e r a l l t h i s , F is p r i n t e d . 

REFERENCES 

Anderson and Z e l d i t c h , J r . , A Basic Course in S tat is t ics , H o l t , R inehort , and W ins ton , I n c . , 
(1968) . B l a lock , Social S ta t " i s tks7~McGra 'A^Hi l I Book Company, (1960) . 
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TTST 

DECUS Program Library Wr i te-up DECUS N O . FOCAL8-171 . 1 4 

ABSTRACT 

The program ca lcu la tes t-scores for test ing s ign i f i cance of d i f f e rence between means for 
two groups. Two t-scores and degrees of freedom are ca l cu l a ted depending on whether 
equal var iances are assumed. Mean standard dev ia t ions and sample sizes for each group 
can be input d i r e c t l y or ca l cu l a t ed by the program. If the parameters are not k n o w n , the 
o r i g i n a l observations may be from e i ther grouped or ungrouped da t a . 

L A N G U A G E 

FOCAL 

CORE M E M O R Y 

4K 

M I N I M U M M A C H I N E REQUIREMENTS 

A D i g i t a l Equipment Corporat ion PDP-8 computer w i t h t e l e t y p e . 

REFERENCE 

Hubert M . B l a lock , Socia l S tat is t ics , M c G r a w - H i l l (1960) . 
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