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HISTOGRAM AND TWO-FACTOR ANALYSIS OF VARIANCE 

DECUS Program Library Write-up DECUS NO. 12-388 

Hardware Kequirements:  PL!I'-12A, two TUS5 t a p e  u n i t s ,  8 K  memory. 

Language: Focal-12 

The Program: Performs t h r e e  pr imary f u n c t i o n s  which may Le e x e c u t e d  
s i n g l y  o r  i n  any d e s i r e d  combinat ion i.e.,  d a t a  s t o r a g e ,  h i s tog ram 
c o n s t r u c t i o n ,  and a n a l y s i s  of v a r i a n c e  cornputation. Accep t s  integc!r 
d a t a  e n t e r e d  v i a  t e l e t y p e  a n d  s t o r e s  t h e s e  d a t a  on L I N C  t a p e  u s i n g  
t h e  FOCAL-12-UIAL index. LJi SIJldyS itiininiurii, second m a l  l e s t ,  secon(l  
l a r p e s t ,  and uaxintum v a l u e s  of t h e  d a t a  a r r a y .  b i s p l a y s  a his togr . im 
of t h e  i n t e g e r s  on r e q u e s t  u s i n g  t h e  PDP-12 scope. Comfwtes a two- 
f a c t o r  a n a l y s i s  of v a r i a n c e  f o r  a comple t e ly  r andou ized ,  r e p e a t e d  
measures, o r  mixed d e s i g n  i f  r e q u e s t e d .  T h i s  program pdckage i s  cI)m- 
posed of t h e  fo l lowing  pro1:ram segments: 
$ 5 G P H ,  SbTFnV, 7,bTFciV, "/$1L,, X4HI), XWl, ;65KW, XCK,  and %6CK. 
package w i l l  handle  a maxicium of 666, numbers a t  one tirie and t h e  
l a r g e s t  number of i n t e r v a l s  t h a t  t h e  h i s t o p a m  nay have i s  95. 

$2hNUVti, $311Ll'G€4, 14INT, 
The 

Opera t ion :  Place t'le L I & C  t a p e  c o n t a i n i n g  FOCAL-12 and tlie program 
package on u n i t  $!I. l'ldce a second l I N C  t a p e  c o n t a i n i n g  D I A L  OII 

u n i t  I .  
space Llar i s  t h e  t e r m i n a l  c h a r a c t e r  f o r  a l l  l i n e s  i n  t h e  program 
package. 'Jnlesr. o t h e r w i s e  i n d i c a t e d  i t  shou ld  be typed a f t e r  re- 
sponding t o  each q u e s t i o n  i n  t h e  programs. For  any q u e s t i o n s  r e q u i r i n g  
ii y e s  o r  no answer,  t h e  c o r r e c t  resjlonse i s  e i t h e r  "Y" o r  'Ti" ( f o 1 lowed 
by s t r i k i n g  t h e  space t a r ) .  A f t e r  t h e  IJrograiii h a s  been execu ted  once,  
on f o l i o w i n g  r u n s  t h e  d i s p l a y  I IEPLXE?  w i l l  appea r  on t h e  scope whenever 
t h e  1)rograrii i s  upda t ing  d a t a  f i l e s  c o n t a i n e d  i n  t h e  D I A l  l i b r a r y .  When 
t h i s  q u e s t i o n  f l a s h e s  on t h e  s c r e e n  respond by t y p i n g  I*&'' (and n o t h i n g  
e l s e - n o  terrl i inal  c h a r a c t e r  i s  needed h e r e ) .  The p rogran  w i l l  c o n t i n u e  
t o  be executed.  

Cal l  U I . i L ,  load FoCtiL-12, t h e n  t y p e  "L G , / ~ ~ A I W V A , ( ~ " .  The 

$ W NOVA : 
NO. I W E I  S t F A=: 
a )  w i t h  Lata from a two- fac to r  r e p e a t e d  w a s u r e s  d e s i g n  ( c . f .  Pleyers, 
Fundamentals of Experimental  Design, p.  17g) ,  respond w i t h  t h e  number 
of l e v e l s  of t h e  t reatrnent  v a r i a b l e  LJ i.e., t h e  nurnber of t i m e s  t h a t  
a s u b j e c t  w a s  t e s t e d  under t h e  f i r s t  t r e a t m e n t  c o n d i t i o n .  It  i s  
n e c e s s a r y  that  t h i s  rumller be equa l  f o r  a1 1 s u b j e c t s .  
b) w i t h  d a t a  frci.1 a two- fac to r  comple t e ly  randomized d e s i g n  ( c . f .  I leyers,  
pp. 81 -82) ,  respond w i t h  t h e  number of l e v e l s  of t h e  t r e a t m e n t  v a r i a b l e  
A-the f i r s t  t r e a t m e n t  v d r i d b l e .  
c )  w i t h  d a t a  from a mixed des ign  ( c . f .  Meyers, p .  174) ,  respond w i t h  
t h e  number of levels o f  the between-subjects variable A. 
d )  f o r  a l l  o t h e r  d e s i g n s  respond w i t h  a number t h a t  i s  a f a c t o r  of t h e  
t o t a l  number of d a t a  p o i n t s  t o  be e n t e r e d  i.e., i f  5fl numbers are t o  
be e n t e r e d  t h e  r e sponse  cou ld  be 5 ,  t h e n  t h e  r e s p o n s e s  t o  t h e  n e x t  two 
q u e s t i o n s  would be e i t h e r  2 and 5,  o r  5 and 2. The p roduc t  of  t h e  

( r e s p o n s e  v < i r i e s  a c c o r d i n g  t o  d e s i g n  of  expe r imen t )  
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4 2ANOVA (con I t ) : 
numljers g i v e n  a s  answers  t o  t h e  i i r s t  t h r e e  cluest ions inust e q u a l  t h e  
t o t a l  number of d a t a  p o i n t s  t o  Le e n t e r e d .  

NO. L E V E I  :) bt: E==: 
a )  w i t h  d a t a  from a two- fac to r  r e p e d t e d  nieasures d e s i g n  respond w i t h  
t h e  number of l e v e l s  of t h e  t r e a t m e n t  v a r i a b l e  E i.e., t h e  number of 
t i m e s  t h a t  a s u b j e c t  w a s  t e s t e d  under  t h e  second t r e a t m e n t  c o n d i t i o n .  
I t  i s  n e c e s s a r y  t h a t  t h i s  number be  e q u a l  f o r  a l l  s u t j e c t s .  
b )  w i t h  d a t a  from a t w o - f a c t o r  comple t e ly  r andon ized  d e s i g n  r e spond  
w i t h  t h e  number of  l e v e l s  of  t h e  t r e a t m e n t  v a r i a b l e  B ,  t h e  second 
t r e a t m e n t  v a r i a b l e .  
c )  w i t h  d a t a  from a mixed d e s i g n ,  respond w i t h  t h e  number of l e v e l s  
of t h e  u i t h i n - s u b j e c t s  v a r i a b l e  E i . e . ,  t h e  number of t ines  t h a t  a 
s u b j e c t  w a s  t e s t e d  unde r  t h i s  v a r i a b l e .  
d )  f o r  a l l  o t h e r  d e s i g n s  respond w i t h  t h a t  number which, when m u l t i p l i e d  
w i t h  t h e  numbers g i v e n  i n  res l ’onse t o  t h e  f i r s t  and t h i r d  q u e s t i o n s ,  
w i l l  e q u a l  t h e  t o t a l  riuniber of d a t a  1 ) o i n t s  t o  l e  e n t e r e d  on t a p e  o r  
b rouph t  down from s t o r a g e .  

( r e s p o n s e  depends upon e x p e r i m e n t a l  d e s i g n )  

HOk FMNY SUBJECTS?: ( r e s p o n s e  depends upon e x p e r i m e n t a l  d e s i g n )  
a )  f o r  a t w o - f a c t o r  r e p e a t e d  measures  d e s i g n ,  respond w i t h  t h e  t o t a l  
number of s u b j e c t s  t e s t e d .  
E )  f o r  a two- fac to r  comple t e ly  randomized d e s i g n ,  respond w i t h  t h e  
number of s u b j e c t s  t e s t e d  a t  one AE combina t ion  i .e. ,  t h e  number of 
su t j ec t s  i n  one group ( i t  i s  assumed t h a t  N i s  e q u a l  f o r  each  of t h e  

AB p r o u p s )  
c )  f o r  a mixed d c s i p n ,  respond w i t h  t h e  nur,her of s u b j e c t s  t e s t e d  a t  
one  o f  t h e  l e v e l s  of t h e  b e t w e e n - s u b j e c t s  v a r i a b l e  ~1. 
d )  f o r  o t h e r  des ig i i s  respond w i t h  t h e  t h i r d  f a c t o r ,  which when m u l t i p l i e d  
w i t h  t h e  nunhe r s  g i v e n  as r e s p o n s e s  t o  t h e  f i r s t  two q u e s t i o n s ,  w i l l  
equa l  t h e  t o t a l  number of  d a t a  p o i n t s  t o  Le e n t e r e d  on t a p e  o r  b rough t  
down from s t o r a g e .  

ARE DATLL UR T A P E ? :  
“Yl’ r e s p o n s e  c a u s e s  computer t o  l o c a t e  and d i s p l a y  011 t h e  scope d a t a  
p r e v i o u s l y  s t o r e d  on LIKC t a p e ,  e i g h t  numbers a t  a time. The d i s p l a y  
w i l l  be unchanp,ed u n t i l  t h e  o p e r a t o r  has checked i t  f o r  e r r o r s  and h J s  
typed l i n e  f e e d  t o  advance t h e  d i s p l a y .  I f  any e r r o r s  are d i s c o v e r e d  
i n  t!ie d a t a  l i s t  a t  t h i s  time, t h e  o r d i n a l  p o s i t i o n  o f  t h e s e  e n t r i e s  
should lie r e c o r d e d  so t h a t  l a t e r  m o d i f i c a t i o n  may b e  made. 
“N” r e s p o n s e  w i l l  mahe and open a 10 1,lock d a t a  f i l e  on u n i t  1. The 
scope  w i l l  c l e a r  and a c o l o n  (:) w i l l  appea r  on t h e  s c r e e n  a f t e r  which 
t h e  f i rs t  number i n  t h e  d a t a  array s h o u l d  b e  typed followed Ly t h e  
t e r m i n a l  c h a r a c t e r .  Colons w i l l  con t in i r e  t o  a l p e a r  on  t h e  scope a s  
long a s  more d a t a  a r e  t o  lme e n t e r e d .  (iieniemter t o  type  t h e  t e r m i n a t o r  
a f t e r  e a c h  e n t r y . )  
The o r d e r  i n  which t h e  d a t a  are e n t e r e d  i s  de te rmined  by t h e  e x p e r i m e n t a l  
des ign .  
a )  f o r  a t w o - f a c t o r  r e p e a t e d  nicasures d e s i g n - - e n t e r  t h e  d a t a  from one 
s u b j e c t  a t  a time i n  t h e  f o l l o w i n g  manner. 
~issulile 2 s u b j e c t s  ( S )  are  t e s t e d  a t  e a c h  of 3 l e v e l s  of t r e a t m e n t  
c o n d i t i o n  B w h i l e  L,eing t e s t e d  a t  e a c h  of 2 l e v e l s  of t r e a t m e n t  of t rea t -  
ment c o n d i t i o n  A. The da ta  mat r ix  would be c o n s t r u c t e d  i n  t h i s  f a s h i o n :  
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These 12 s c o r e s  are t o  be e n t e r e d  i n  t h i s  o r d e r :  
f i r s t :  SlAlBl seventh:  S2AlR1 
second: S1A1B2 e i g h t h :  S2A1B2 
t h i r d :  SltiiB3 n i n t h :  S2hlB3 

f i f t h :  S1A2B2 e l e v e n t h :  S 9 2 B 2  
s i x t h :  S1A2B3 t w e l f t h :  S2A2Li3 

f o u r t h :  51A2B1 t e n t h :  S2A2B1 

b )  f o r  a two- fac to r  completely randomized d e s i g n - - e n t e r  t h e  d a t a  from 
t h e  f i r s t  s u b j e c t  i n  each of t h e  t r e a t m e n t  g roups ,  t h e n  from t h e  second 
s u b j e c t  i n  each group and so on u n t i l  t h e  s c o r e s  from t h e  las t  s u b j e c t  
i n  each group have Leen e n t e r e d .  
a s s i g n e d  t o  t h e  d i f f e r e n t  combina t ions  of 3 l e v e l s  of t r e a t m e n t  B w i t h  
2 l e v e l s  of t r e a t m e n t  A. There w i l l  be 6 t r e a t m e n t  g roups  w i t h  2 
d i f f e r e n t  s u b j e c t s  i n  each group. 

Assume 12 s u b j e c t s  ( S )  are randomly 

11 
10 12 

These 12 s c o r e s  m u s t  be e n t e r e d  i n  t h i s  o r d e r :  
f irst :  SlAlBl seventh:  S2A1I31 
second : S3121B2 e j. gh t h  : s4A1n2 
s h i r d :  S5A1B3 n j  n t h :  s ~ l B 3  

f i f t h  59A2B2 e l e v e n t h :  S i d 2 B 2  
s i x t h :  S 1 1 ~ 2 B 3  t w e l f t h :  S12A2D3 

:ourt t  : S7AlB1 t e n t h :  S@2B1 

(:) for- a mixed d e s i g n - - e n t e r  a l l  t h e  s c o r e s  from t h e  f i r s t  s u b j e c t s  
<it eac.h of t h e  l e v e l s  of t h e  b e t w e e n - s u l j e c t s  v a r i a b l e  A, t h e n  a l l  
t h e  s c o r e s  from t h e  second s u b j e c t s  a t  each of  t h e  l e v e l s  of A dnd so 
on u n t i l  t h e  s c o r e s  from t h e  l a s t  s u b j e c t s  a t  a l l  l e v e l s  of L A  have 
l e e n  e n t e r e d .  
2 . t  one of two OE t h e  l e v e l s  of A . ( t h e  be tween- sub jec t s  v a r i a b l e )  w h i l e  
t oe ing  t e s t e d  a t  ,111 t h r e e  l e v e l s  of B ( t h e  w i t h i n - s u t j e c t s  v a r i a b l e ) .  

Assume 4 s u b j e c t s  are  randomly a s s i g n e d  t o  be t e s t e d  

These 1 2  s c o r e s  must Le e n t e r e d  i n  t h i s  o r d e r :  
f i r s t :  S lk l I j l  seventh:  S2t i lbl  

t h i r d :  SlXlB3  n i n f h ;  s24183 
f o u r t h  : S3A2B1 t e n t h :  S4A2B1 
f i f t h :  S3ii2B2 e l e v e n t h :  S4A2E2 
s i x t h :  S3A2B3 t w e l f t h :  S,$AsU3 

second : S 1 h l B 2  e i g h t h :  S2tilL2 
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SWNOVA ( c o n ' t  ) 
d )  -- a l l  o t h e r  d e s i g n s - - t h e  o r d e r  of e n t r y  i s  immaterial. A f t e r  a l l  
d a t a  have been e n t e r e d  t h e y  w i l l  be d i s p l a y e d  on t h e  scope so t h a t  
t hey  may be checked f o r  o r d e r s  d u r i n g  e n t r y  as d e s c r i b e d  above. 

T Y I E  * I C f t  TO C~f;TTru'Uii:  I n d i c a t e s  t-he end of a d a t a  l i s t .  "C" r e sponse  
w i  11 c a u s e  t h e  program t o  c o n t i n u e .  

1dC'DIPY DATA? : 
l l p ~ l l  r e sponse  c a u s e s  coml)"ter t o  by-pass  t h e  c o r r e c t i o n  sequence and 

i e g i n  cony.uting t h e  ninimiim, maxirmni, scxond l a r g e s t ,  and second 
s m a l l e s t  v a l u e s  i n  the d a t a  a r r a y .  

l 'Y" r e $ p o n s e  i n i t i a t e s  t h e  c o r r e c t i o n  r-,rocess. 

GXVL NO. Of: I!;CoKlcECT E?,Tl<Y: respoiid i ' i t h  t h e  o r d i n a l  p o s i t i o n  (x )  
of t h e  i n c o r r e c t  e n t r y  i n  t h e  d a t a  l i s t .  

FCa(X>= The e x i s t i n f :  v a l u e  of tAe x t h  number i n  t h e  d a t d  array 
( F @ )  i s  d i s p l a y e d .  

KEW Vil!JL=: resriond w i t h  t h e  c o r r e c t  v a l u e  of F(b(X). 

NODIFIC.\TIOP~ Ct I i l  1 KTE" : 
"N" res1 orise i n d i c d t e s  t h a t  1 lore correct i o n s  are t o  Le made and d i s l  l a y s  

GIVE N( . CP' I ~ X O K I L C T  ZIiTXY: a g a i n ,  which Legiris t h e  c o r r e c t i o n  sequence. 
I t Y r l  r e sponse  w i l l  d i s l  l ay  t h e  d a t a  a r r ' i y  0 1 1  t h e  scolle once more f o r  a 

f i n a l  chech.  . i f t e r  t y p i n g  "C" t o  c o n t i n u e ,  a r e sponse  of "N" t o  
1:itI"IFY IL~TA':  causes t h e  I rogra1.i t o  go on w i t h  a c o r r e c t e d  d a t a  l i s t .  

MI i<= t h e  v a l u e  of t h e  smallest  number i n  t h e  d a t a  a r r a y .  
s 2= t h e  v a l u e  of t h e  secund s m a l l e s t  n u d e r  i n  t h e  d a t a  a r r a y .  
lti X== t h e  value of t h e  l a r g e s t  number i n  t h e  d a t a  a r r a y .  
11 2= .- t h e  v a l u e  of t h e  second l a r g e s t  number i n  t h e  d a t a  a r r a y .  

khNT ii ilISTCICRiH? : 
r t R 1 '  r e sponse  i n d i c a t e s  t h a t  t h e  d a t a  are n o t  t o  I>€? d i s j . l a y e d  as  a h i s tog ram.  
I! Y I t  response w i l l  i n i t i a t e  t h e  h i s t o g r a m  secluence of the prograiti package. 

It wi.l l  t a k e  12 minu tes  f o r  t h e  computer t o  p e n e r d t e  '1 histograrn from 
a n  a r r a y  of 6VP, nurnLers b i t h  v a l u e s  r'inginf: f ro r i  fl t o  2847 w i t h  95 
in t ih rvd l s .  hit11 less  d a t a  a n d / o r  fewer  i n t e r v a l s ,  t h e  p r o c e s s  i s  riore 
rai i d .  

c \ N A I Y Z E  l'lLiT.i?: T h i s  i s  d i s i  Iayed at tllis p o i n t  o n l y  i L  a n  "1.I" respon$.e 

l l i $ l !  r e sponse  w i l l  cause t h e  program t o  h a l t .  
w a s  g iven  t o  lL~.IiT .L 11: TOC,%iI.I? : . 

I I  J I l l  resr.onse w i l l  c a u s e  t:ie coc1putr.r t o  s k i p  t'ie ' i i s togram segments anc! 
i n i t i a t e  t h e  f i r s t  coni t i t a t i o n s  f o r  rlic a n a l y s i s  of v a r i a n c e .  
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1~Ii.i ,Y= t h e  va lue  of  t ' ie l a r p e s t  iiumbcr i n  t h e  d a t a  a r r a y .  
NEXT NIX= 
IJE /=NiX t h e  UI;: e r  Loundary s e l e c t e d  i-nust n o t  exceed FAX. 
GI%: respond w i t h  t h e  v a l u e  s e l e c t e d  as  the histOrraIi1's upper boundary. 
CItWSL: 1 C L E R  K U N D r d < Y  
NI N= t h e  v a l u e  of t h e  s m a l l e s t  number i n  t h e  d a t a  a r r a y .  
NI;;:T l\lIK== t h e  v a l u e  of t h e  second s m a l l e s t  nurnber i n  t h e  array.  
LE /=i\iIN t h e  lower boundary s e l e c t e d  must n o t  be  less t h a n  I'[IN. 
LB=: respond wi th  t h e  v a l u e  s e l e c t e d  a s  t he  fiistograril 's lower boundary. 

- t h e  v a l u e  of tfie secorid l a r ~ ~ ( ~ s t  nui*ilier i n  t h e  array. 

HcL i%kY INTLKViiIS?: E n t e r  t h e  n u d i e r  of i n t e r v a l s  t h . i t  t h e  h i s t o g r a m  
i s  t o  con ta i i i .  S i n c e  t h e  progra1.i h ~ r i d l e s  o n l y  i n t e g e r  d a t a ,  t h e  
programmer i s  c a u t i o n e d  no t  t o  r e . !ues t  a nutnber of i n t e r v a l s  g r e a t e r  
t h a n  UL-1-I3. T h i s  w i l l  p r even t  d i s t o r t i o n  of t h e  his tograrn which would 
r e s u l t  from a s k i n g  how many i n t e g e r s  f a l l  i n  i n t e r v a l s  not  c o n t a i n i n g  any 
integ.ers .  I n  any C ~ S C ,  t h e  numter of i n t e r v a l s  must n o t  exceed 95. 
One o r  two of t h e  i n t e r v a l s  may be  ove r f low i n t e r v a l s  depending. upori 
t h e  v a l u e s  s e l e c t e d  f o r  U L  and LE. T h a t  is, i f  t h e  programmer r e q u e s t s  
80 i n t e r v a l s  and chooses  f o r  IJR and L B ,  PIA): and P U N  r e s p e c t i v e l y  he w i l l  
have a histoFrarii t h a t  c o n s i s t s  of S$3 e q u a l  i n t e r v a l s .  !lowever, i f  UL; 
i s  less t h a n  MAX, t h e  upriermost i n t e r v a l  w i l l  Le ati ove r f low i n t e r v a l  
of width IiiiX-UL. The remaining 79  i n t e r v a l s  w i l l  Le e q u a l l y  spaced 
L!etween H I N  ( w h i c h 1  L i n  t h i s  p a r t i c u l a r  i n s t a n c e )  and UL. 
i f  11: i s  g r e a t e r  t h a n  LIIN (and U k M A X ) ,  t h e  lowermost i n t e r v a l  w i l l  
be an ove r f low i n t e r v a l  of w id th  LD-PIIN. The retnaining 79 i n t e r v a l s  
w i l l  l e  e q u a l l y  spacer! between 1.E and P t C  ( U B I .  I f  b o t h  UG i s  less 
t h a n  I k X  and 1I: i s  g r e a t e r  t han  I X N ,  t h e r e  w i l l  be an ove r f low i n t e r -  
v a l  a t  each end of  t h e  h i s tog ram w i t h  78 e q u a l l y  spaced i n t e r v a l s  f a l l -  
i n g  between UT, and 1L. 
I f  t h e  prograrnrner chooses  a lower boundary which i s  srnaller t h a n  IIIN 
a n d / o r  a n  upper  Loundary which i s  l a r g e r  t h a n  M Y ,  he w i l l  Le g i v e n  t h e  
message(s) :  LE I S  TOO SILiLL. 

S i r n i l a r i l y ,  

1.B / = ( P I I N )  LB cannot  be less t h a n  PlIN. 
LE=: En te r  a new value f o r  LB. 
a n d / o r :  
Uli  I S  T(rt: L i i iCE  
UB /=(]Liz) - 
UP=: E n t e r  a new v a l u e  € o r  UB. 

khen t h e  vL i lues  of UL and 1.b are w i t h i n  t h e  proper  r a n g e ,  t h e  nex t  
program i n  t h e  package w i l l  Le i n i t i a t e d  d u t o m a t i c a l l y .  

- 

U L  c a n n o t  be  T r e a t e r  t h a n  LX. 

S4INT: - 
I n i t i a t e d  by S3HSTGPI. T h i s  segment f u n c t i o n s  t o  c o ~ q  u t e  and d i s p l a y  - 
on t h e  scope t h e  upperr'lost boundar i e s  ( t h e  X-coord ina te s )  of t h e  
i n t e r v a l s  i n  t h e  h i  s t o i  rctta. The l o c a t i o n s  of  t h e  X-coordinates  are  
corqnuted by dividirtg t h e  range between UL and LL by t h e  number of  
i n t e r v a l s  d e s i r e d  ( l e s s  any ove r f low i n t e r v a l s ) .  I f  t h e  d i s p l a y  of the 
v a l u e s  of t h e  X-coordinates  f i l l s  the scope Leiore a l l  coordinates have 
been shown, advance t h e  d i s p l a y  by t y p i n g  l i n e  f e e d .  
TYFZ "C'' T U  CL1:TIhUiA: I n d i c a t e s  t h e  end of t 'ie l i s t i n g  of c o o r d i n a t e s .  
11(;1 r e sponse  w i l l  cause t h e  ljrogram t o  c o n t i n J e  and i n t i i a t e  t h e  n e x t  
prograi i~ segment. 
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S5GI'H: 
I n i t i a t e d  Ly S41NT. T h i s  s egnen t  f u n c t i o n s  t o  cornlute t h e  Y-coord ina te s  
f o r  t h e  h i s t o g r a m  dnd d i s p l a y  t h e  completed graph on t h e  scope. The Y- 
c o o r d i n a t e s  r e p r e s e n t  t h e  nuititer of p o i n t s  f a l l i n g  a t  o r  below t h e  X 
v a l u e s  f o r  each  i n t e r v a l .  
ANA1,YZE DATA? : 
"Ej" r e s p o n s e  Lririgs t h e  program t o  a h a l t .  
I'Yl' r e s p o n s e  w i l l  i n i t i a t e  t h e  n e x t  sequence which computes a s t a n d a r d  
o n e - f a c t o r  a n a l y s i s  of v a r i a n c e .  

%TFAV : 
T h i s  segment i s  i n i t i a t e d  by a I'Yl' r e s p o n s e  t o  t h e  q u e s t i o n  ANALYZE DATA? 
i n  e i t h e r  t h e  S2ANOVii o r  S5CI'H program segments. I t  f u n c t i o n s  t o  cal-  
c u l a t e  p r e l i m i n a r y  sums and sums of s q u a r e s  t o  be used i n  t h e  computat ion 
of sums of s q u a r e s ,  nean s q u a r e s  and F - r a t i o s  f o r  t h e  a n a l y s i s  of v a r i a n c e .  
The summations performed by t h i s  segment are: 

7"STPXV : 
I n i t i a t e d  by %TFAV, t h i s  segment comple t e s  t h e  computa t ion  of 
l i m i n a r y  sums f o r  t h e  a n a l y s i s  of  v a r i a n c e .  These summations 

t h e  p r e -  
are : 

SPECIFY DESIGK d i s p l a y e d  a f t e r  coin1 l e t i o n  of summations. 
l=MIXED UESIGX 
2=KE PEXTE D bIEASUKE b 
3=CC:Wl ETE1.Y RANDOMIZED 
DE5IGh '  NO.=: respond w i t h  t h e  number c o r r e s p o n d i n g  t o  t h e  d e s i g n  t h a t  
c o r i f  o m s  t o  your data. 

"/$.iin : - 
I n i t i a t e d  by a r e s p o n s e  of  "2" t o  DESICK NO.=: i n  "/,STFiiV. T h i s  segment 
computes t h e  a n a l y s i s  of v a r i a n c e  f o r  a t w o - f a c t o r  r e p e a t e d  measures 
des ign .  I t  computes t h e  F ra t ios  f o r  t h e  t r e a t m e n t  c o n d i t i o n s  (A and B) 
and t h e i r  i n t e r a c t i o n  (ABT. 
Meyers, p.  171. 

The fo rmulae  employed are  d e s c r i b e d  i n  
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$4m: 
I n i t i a t e d  by $&ID. 
of the analysis  of variance l i s t i n g  the  sources of variance (SV), 
degrees of freedom (DF), sums of squares (SS), mean squares (MS), 
and - F r a t i o s .  

This segment p r i n t s  out a t a b l e  with the  r e s u l t s  

- 5RM: 
I n i t i a t e d  by a response of  "2" t o  DESIGN NO.=: i n  '$STFAV. This segment 
computes the  analysis  of variance f o r  two-factor repeated measures 
design. 
B) and t h e i r  in te rac t ion  TAB). The formulae employed are described 
i n  Meyers, p. 171. 

It computed the F r a t i o s  f o r  the treatment conditions (A and 

Q 5m: 
I n i t i a t e d  by '@.I, t h i s  segment p r i n t s  out a t a b l e  containing the r e s u l t s  
of  t h e  analysis  of variance l i s t i n g  the  sources of variance (SV), degrees 
of freedom (DF), sums of squares (SS), mean squares (MS), and - F r a t i o s .  

$CR: - 
I n i t i a t e d  by a response of "3" t o  DESIGN NO.=: i n  '$STFAV. This segment 
computes the  analysis  o f  variance f o r  a two-factor completely randomized 

It computes F r a t i o s  f o r  the treatment conditions (A and B) and 
and t h e i r  interaction-(AB). 

, design. 
Formulae employed are described i n  Meyers, p. 87. 

$ 6CR: 
I n i t i a t e d  by $R, t h i s  segment p r i n t s  out a t a b l e  containing t h e  r e s u l t s  
of the  analysis  of variance l i s t i n g  the sources of  variance (SV), degrees 
of freedom (DF), sums of squares (SS), mean squares (MS), and - F r a t i o s .  
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GILI-GII T 
04-02 L 
4)4-12 L 
@4-13 S 
g4.22 r 
QI4-BY A 
n4-26 L 
04.27 L 
QI4.28 0 * 



- 9- 

Q)3*1D 
03.13 
QJ3.18 
(33.19 
g3.22 
03.24 
413.25 
413.29 
03.30 

fl3.43 
03 *46 
6/3.49 
fl3.58 
03.52 
03.55 
03.58 
03.59 
03.68 
03.66 
03 69 
03.72 

a3  . r r ~  

* 
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L LrBSGPHsO 
*'#I 
C FOCAL-12 

01.09 0 C;L OsF4rFsD4rl;L OrF3sIsD3sl 
01.13 S MAX=F4(1);S TNS=F4(7);S R=F4C8);S F4(8)=F4(2)iF K=lsTNS;D 2.47 
Q11.20 GOTO 3.51 

02.47 F J=9rBiD 2.48 
02.48 I <F3CK)-F4CJ))~.49r2*49;R 
02.49 S VCJ)=VCJ)+l;S J=B 

03.51 
03.57 
03.58 
03.60 
03.83 
83-91 
03.92 
03.94 * 

F K=9rR;D 3.58 
GOTO 3.83 
F J=lr<VCK)+l);D 3.68 
0 S ; S  H=FDISCF4CK)/MAXsJ/TNS) 
L CsF4;L CrF3iA "ANALYZE DATA?'*RSPiO Ti0 C 
I CRSP-0Y)3*92r3*94r3.92 
Q 
L GsXTFAVs0 

L LsXTFAVrB 
*w 
C FOCAL-12 

02.20 S F4C7)tT;L CsF3JL CsF4iL GrXSTFAVsB * 



-1 1- 

*L L s  XSTFAVI fi 
*id 
C FOCAL-18 

6 1  10 
(31 15 
(71 -20 
B 1 . 3 Q I  
81 035 
Sl.37 
01.40 
rdl.58 
a1 060 
111 065 
01 080 
01 085 
01 090 

82.28 L CsF3iL C,F4;O S;T "SPECIFY DESIGN"* ! !r"l=MIXED DESIGN*** ! 
912.25 T "2=REPEATED MEASURES"* ! ."3=COMPLETELY RANDOMIZED''* ! 
02.30 A "DESIGN NO.="T;O CfI (T-2)2*35r2*4@r2.45 
02.35 L G i X I Y U s Q  
rd2.40 L GsXRMsQ 
02.45 L G#%CRrQ * 

L L*XMD*O 
* W  
C FOCAL-12 
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CIlelP, L 01F4rF1D4rl;S AF=F4(5);S SADF=F4(9);$ AQ=F4(6);S TS=FYC8) 
01.15 S ADF=F4C5);S TDFtF4Cl);S BTDF=F4<3)iS RETS=F4<4)fS AMS=F4(7) 
01.2rd S EAS=F4Cl@);S ERMS=F4Cll);S VDF=F4C12);S WS=F4<13) 
01.25 S BDF=F4C14);S BQ=F4ClSliS BMS=F4(16);S BF=F4<17) 
131.30 S DFAB=F4(18);S XQ=F4<19);S XMS=F4<20);S XF=F4CZl) 
81.35 S WEDF=F4(22);S EWQ=l74C23)iS MSEW=F4C24);0 T 
81.75 T ! ! J "  SV DF ss MS 
131180 T ! ! J "  TOTAL "JTDFJ" " I T S J  ! ! 
01.83 T " BET" S"IBTDFI" " J  RE 
01.85 T !I" A "JADFI" "I AQ, " " J A M S S "  "rAFr ! 

' 01.90 T '' S / A  " J  SADFI *' "I EAS , '* "I EBMSI ! ! 
01.95 T *' iJTH'N S"rWDFs" #'I WSI ! 

F 8' 

02.10 T " R **I BDFJ " "I RQI" " J BMS I " "I BFI ! 
02.15 T ** AB '' J DFAB J *' I X Q I "  "I XMS J " "IXFI ! 
82.20 T '* SB/A * @ J  WEDF I " ** J EW Q I " "IMSEWI ! !fL C I F ~ ;  Q * 

I* 

L LJWRMIB 
SW 
C FOCAL-12 

F4< 2)=DO-C 
7)=M-l;S F4 



L LJ%5HMJ(1 * w 
C FOCAL-12 
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L L J ~ C R J ~  
*v 
C FOCAL-12 

L LJ%~CHJ@ 
*w 
C FOCAL-12 

81.05 L O J F ~ J F I D ~ J ~  
(11.18 S TDF=F4<l);S TS=F4<2);S ADF=F4<3)iS AQ=F4<4)iS ANS=F4(S) 
(211.15 S AF=F4(6);S SDF=F4<7);S !3Q=F4<8)IS t'3MS=F4<9)fS BF=F4<1n) 
01-28 S DFAR=F4<11)iS XQ=F4<12);S XMS=F4(13)iS XF=F4(14);S EDF=F4<15) 
c11-25 S EB=F4Cl6)JS EMS=F4Cl7)i0 T 
01*3c1 T ! ! t * '  

g1.35 T ! ! J "  TOTAL "JTDF~" "JTSJ ! 
01.40 T A " J  ADFt '* "3 AQt In " J AMS J " " J A F J  ! 

m.50 'r AB " t  DFAR J J XQ J " t  XMS J "JXF~ ! 
81.55 T S/AR ' * J E D F J "  'I) E O j  ' 1  ' I t  EMS t ! ! Z L c J F4 ; Q * 

s v  DF ss MS F '* 

@1*45 T B ' I t  RDF> ** I 1  J BQt " ' * ~ R M S J * '  * ' J  RFJ  ! 




