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MULTIDItlENSIONAL  ANALYSIS IN EVALUATING A SIMULATION
OF PARANOID THOUGHT PROCESSES

bY

Kenneth Mark Colby
and

F r a n k l i n  D e n n i s  Hilf

O n c e  a  s i m u l a t i o n  m o d e l  r e a c h e s  a  s t a g e  o f i n t u i t i v e  a d e q u a c y ,

a mode I bu i  l de r s h o u l d  c o n s i d e r u s i n g more s t r i n g e n t  e v a l u a t i o n

p r o c e d u r e s  r e l e v a n t t o  t h e mode I ’ s purposes. For examp I e, i f  t h e

model  i s  t o  s e r v e  a s  a  a s  a  t r a i n i n g  d e v i c e , t h e n  a  s i m p l e  e v a l u a t i o n

o f  i t s p e d a g o g i c  e f f e c t i v e n e s s  w o u l d  b e s u f f i c i e n t . But w h e n  t h e

m o d e l  i s  p r o p o s e d  a s a n  e x p l a n t i o n  o f  a  p s y c h o l o g i c a l p r o c e s s ,  m o r e

i  s  d e m a n d e d  o f  t h e  e v a l u a t i o n  p r o c e d u r e .

W e  s h a l l  n o t  d e s c r i b e  o u r  m o d e l  o f  p a r a n o i d  p r o c e s s e s  h e r e .  A

d e s c r i p t i o n  c a n  b e  f o u n d i n  t h e  l i t e r a t u r e  ( C o l b y ,  Weber, a n d  H i l f ,
a

1 9 7 1 ) . W e  s h a l l  c o n c e n t r a t e  o n  t h e  e v a l u a t i o n  p r o b l e m  uhich  a s k s

“how good i s  t h e  m o d e l ? ”  o r  “ h o w  c l o s e  i s  t h e cor respondence  be tween

t h e b e h a v i o r  o f the model a n d  t h e  p h e n o m e n e n a  i t i s i n t e n d e d  t o

e x p l a i n ? ” T u r i n g ’ s  T e s t  h a s  o f t e n  b e e n  s u g g e s t e d  a s  a n  a i d  i n

a n s w e r i n g  t h i s  q u e s t i o n .

It i s ve r y  easy to become confused a b o u t  T u r i n g ’ s T e s t .  I n



p a r t t h i s  i s d u e  t o T u r i n g  h i m s e l f who in t roduced the n o w - f a m o u s

i m i t a t i o n game in a paper entitled C O M P U T I N G MACHINERY AND

INTELLIGENCE (Turing,19%3). A  c a r e f u l  r e a d i n g  o f  t h i s  p a p e r  r e v e a l s

t h e r e a r e ac tua l ly  t w o

c o m m o n l y  c a l l e d  T u r i n g ’ s

I n t h e f i r s t im

i m i t a t i o n games, t h e  s e c o n d  o f uhich i s

Tes t .

tation g a m e  t w o  g r o u p s  o f j udges t r y  t o

d e t e r m i n e w h i c h  o f two in te r v i ewees is a woman. Commun ica t ion

be tIleen judge and i n t e r v i e w e e is by t e l e t y p e . Each j u d g e i s

i n i t i a l l y  i n f o r m e d  t h a t  o n e  o f  t h e  i n t e r v i e w e e s  i s  a  w o m a n  a n d one  a

m a n  u h o  w i  I1 p r e t e n d  t o be a woman. A f t e r  t h e  i n t e r v i e w , t h e  j u d g e

i s asked w h a t  w e shal I cal I t h e  w o m a n - q u e s t i o n i . e . w h i c h

i n t e r v i e w e e  w a s  t h e  w o m a n ?  T u r i n g  d o e s  n o t  s a y  w h a t  e l s e  t h e  j u d g e  i s

t o l d b u t one assumes the judge is NOT told that a computer i s

i n v o l v e d  n o r  i s  h e  a s k e d  t o  d e t e r m i n e  w h i c h  i n t e r v i e w e e  i s human and

wh i ch i s t h e  c o m p u t e r . T h u s ,  t h e  f i r s t  g r o u p  o f j u d g e s  w o u l d

i n t e r v i e w  t w o in terv iewees:  a  woman, and a man p r e t e n d i n g  t o be a

woman.

The second group o f  j u d g e s w o u l d  b e  g i v e n  t h e s a m e  i n i t i a l

i n s t r u c t i o n s , b u t  u n b e k n o w n s t  t o  t h e m ,  t h e  t w o  i n t e r v i e w e e s uould  b e

a  w o m a n  a n d  a  c o m p u t e r  programnlsd  to  im i ta te  a  woman. Both  g r o u p s  o f

j u d g e s  p l a y  t h i s  g a m e  u n t i l  s u f f i c i e n t  s t a t i s t i c a l  d a t a  a r e  co1 lected

to shou how o f t e n  t h e r i f i c a t i o n is m a d e . T h e  c r u c i a li g h t ident
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q u e s t i o n  t h e n  i s : do the judges decide wrongly A S  O F T E N  whgn the  game

i s  p l a y e d  w i t h man and woman a s  w h e n  i t i s  p l a y e d  w i t h a  compu te r

s u b s t i t u t e d  f o r  t h e man. I f  s o ,  t h e n t h e  p r o g r a m  i s  c o n s i d e r e d  t o

have  succeeded i n  i m i t a t i n g a woman as w e l l  a s a man i m i t a t i n g  a

woman. For  emphas is  we repea t : i n  a s k i n g  t h e  w o m a n - q u e s t i o n i n  t h i s

game, j u d g e s  a r e  n o t  r e q u i r e d  t o  i d e n t i f y  w h i c h  i n t e r v i e w e e is human

a n d  w h i c h  i s  m a c h i n e .

L a t e r  o n  i n  h i s  p a p e r  T u r i n g  p r o p o s e s  a  v a r i a t i o n  o f  the first

g a m e .  I n the  second  game one i n t e r v i e w e e  i s a man and one is a

conipu ter. T h e  j u d g e  i s  a s k e d  t o  d e t e r m i n e  w h i c h  i s  m a n  a n d  w h i c h  i s

mach ine , w h i c h  w e shal I cal I t h e  m a c h i n e - q u e s t i o n . It is this

v e r s i o n  o f  t h e game which is  commonly t h o u g h t  o f  a s T u r i n g ’ s  t e s t .

I t  h a s  o f t e n  b e e n  s u g g e s t e d  a s  a  m e a n s  o f  v a l i d a t i n g  c o m p u t e r

s i m u l a t i o n s  o f  p s y c h o l o g i c a l  p r o c e s s e s .

In t h e c o u r s e  o f t e s t i n g a  s i m u l a t i o n (PARRY)  o f  p a r a n o i d

I inguistic b e h a v i o r  i n  a  p s y c h i a t r i c  i n t e r v i e w , we conducted a number

o f T u r i n g - l i k e i n d i s t i n g u i s h a b i l i t y t e s t s (Co lby , H i  lf,weber  a n d

Kraemer,  1972). We say ‘ T u r i n g - l i k e ’ because none of t h e m  c o n s i s t e d

o f  p l a y i n g  t h e  t w o  g a m e s  d e s c r i b e d  a b o v e . We c h o s e  n o t  t o  p l a y  t h e s e

games  fo r  a  number  o f  reasons  wh ich  can  be  summar ized  by s a y i n g  t h a t

t h e y  d o  n o t m e e t  m o d e r n  c r i t e r i a f o r  g o o d  e x p e r i m e n t a l d e s i g n .  I n

d e s i g n i n g  o u r t es t s  we w e r e  p r i m a r i l y i n t e r e s t e d  i n l e a r n i n g  m o r e
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a b o u t  d e v e l o p i n g  t h e  m o d e l . W e  d i d  n o t  b e l i e v e  t h e  s i m p l e  machine-

q u e s t i o n  t o  b e  a  u s e f u l o n e  i n  ser.ving t h e  p u r p o s e o f  p r o g r e s s i v e l y

i n c r e a s i n g t h e c r e d i b i  I  i  ty o f t h e  m o d e l but we i n v e s t i g a t e d  a

v a r i a t i o n  o f  i t  t o  s a t i s f y  t h e  c u r i o s i t y  o f  c o l l e a g u e s i n  a r t i f i c i a l

i n t e l  I  i g e n c e .

I n  t h i s  d e s i g n  e i g h t  p s y c h i a t r i s t s  i n t e r v i e w e d  b y  t e l e t y p e  t w o

p a t i e n t s  u s i n g  t h e techn ique  o f  mach ine-med ia ted i n t e r v i e w i n g  uhich

i n v o l v e s  w h a t  w e  t e r m  “ n o n - n o n v e r b a l ”  c o m m u n i c a t i o n s i n c e  n o n - v e r b a l

c u e s are m a d e i m p o s s i b l e  ( H i  lf,1972). Each judge i n t e r v i e w e d  t u o

p a t i e n t s one -S b e i n g  P A R R Y  a n d  o n e  b e i n g  a  h o s p i t a l i z e d  p a r a n o i d

p a t i e n t . The i n t e r v i e w e r s  w e r e  n o t i n f o r m e d  t h a t  a s i m u l a t i o n  w a s

i n v o l v e d nor  were they asked to i d e n t i f y  w h i c h was the m a c h i n e .

T h e i r  t a s k  w a s  t o  c o n d u c t  a  d i a g n o s t i c  p s y c h i a t r i c  i n t e r v i e w  a n d  r a t e

e a c h  r e s p o n s e  f r o m  t h e  ‘ p a t i e n t s ’  a l o n g  a  0-9 s c a l e o f  p a r a n o i d n e s s ,

0  m e a n i n g  z e r o  a n d  9  b e i n g  h i g h e s t , T r a n s c r i p t s  o f  t h e s e  i n t e r v i e w s ,

w i t h o u t t h e r a t i n g s  o f the i n t e r v i e w e r s ,  w e r e then u t i  I  i z e d  f o r

v a r i o u s e x p e r i m e n t s i n which randomly s e l e c t e d e x p e r t j u d g e s

w c o n d u c t e d  e v a l u a t i o n s  o f  t h e  i n t e r v i e w  t r a n s c r i p t s . F o r  e x a m p l e ,  i n

o n e e x p e r i m e n t i t was found t h a t p a t i e n t s  a n d mode I were

i n d i s t i n g u i s h a b l e  a l o n g  t h e  d i m e n s i o n  o f  p a r a n o i d n e s s .

T o  a s k  t h e  m a c h i n e - q u e s t i o n , w e  s e n t  i n t e r v i e w  t r a n s c r i p t s ,  o n e

w i t h a  p a t i e n t and one with P A R R Y , t o  1 0 0  p s y c h i a t r i s t s  r a n d o m l y
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s e l e c t e d  f r o m  t h e  D i r e c t o r y  o f  A m e r i c a n  S p e c i a l i s t s  a n d  t h e  D i r e c t o r y

o f  t h e  A m e r i c a n  P s y c h i a t r i c  A s s o c i a t i o n . O f  t h e  41 rep1 i e s  2 1  (51%)

made t h e  c o r r e c t  i d e n t i f i c a t i o n  w h i  l e  2 8  (49%)  w e r e  w r o n g . Based on

t h i s  r a n d o m  s a m p l e  o f 4 1  p s y c h i a t r i s t s , t h e  95% c o n f i d e n c e  i n t e r v a l

i s  b e t w e e n 35.9 a n d  6 6 . 5 ,  a  r a n g e  w h i c h  i s  close t o  c h a n c e . (Our

s t a t i s t i c a l c o n s u l t a n t was Dr. H e l e n a  C . Kraemer, Research

A s s o c i a t e i n  B i o s t a t i s t i c s ,  D e p a r t m e n t  o f P s y c h i a t r y ,  S t a n f o r d

U n i v e r s i t y . )

P s y c h i a t r i s t s  a r e  c o n s i d e r e d  e x p e r t  j u d g e s  o f  p a t i e n t  i n t e r v i e w

b e h a v i o r  b u t  t h e y  a r e  unfanii  liar w i t h  c o m p u t e r s . Hence we conduc ted

t h e  s a m e  t e s t  w i t h  188 c o m p u t e r  s c i e n t i s t s  r a n d o m l y  s e l e c t e d  f r o m  t h e

m e m b e r s h i p  l i s t  o f  t h e  A s s o c i a t i o n  f o r  C o m p u t i n g  M a c h i n e r y , A C M .  Of

the 67 rep I  i  es 32 (48%) were r igh t  and  35  (52%)  were  wrong . Based on

t h i s random s a m p l e  o f  6 7  c o m p u t e r  s c i e n t i s t s  t h e  9 5 %  c o n f i d e n c e

r a n g e s  f r o m  3 6  t o  6 0 , a g a i n  c l o s e  t o  a c h a n c e  l e v e l .

T h u s  t h e a n s w e r  t o  t h i s mach ine-ques t ion  “can e x p e r t  j u d g e s ,

p s y c h i a t r i s t s  aand c o m p u t e r  s c i e n t i s t s ,  u s i n g t e l e t y p e d  t r a n s c r i p t s

o f  p s y c h i a t r i c  i n t e r v i e w s , d i s t i n g u i s h  b e t w e e n  p a r a n o i d p a t i e n t s  a n d

a s i m u l a t i o n  o f  p a r a n o i d  p r o c e s s e s ?  ” is “ NO ” . B u t  w h a t  d o  w e  l e a r n

f r o m  t h i s ?  It i 9 s o m e  c o m f o r t  t h a t the  answer  was  no t “yes”and  t h e

n u l i  h y p o t h e s i s (no d i f f e r e n c e s )  f a i l e d  t o  b e  r e j e c t e d ,  e s p e c i a l l y

s i n c e  s t a t i s t i c a l  t e s t s  a r e  s o m e w h a t  b i a s e d  i n  f a v o r  o f  r e j e c t i n g  t h e
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nut I  h y p o t h e s i s  Uleehl,1967L Y e t  t h i s  a n s w e r  d o e s  n o t  t e l l u s  w h a t

we wou I d most l i k e  t o know, i . e . how to i mprove t h e  m o d e l .

S i m u l a t i o n  m o d e l s  d o  n o t  s p r i n g  f o r t h  i n  a  c o m p l e t e , p e r f e c t  a n d

f i n a l  f o r m ;  t h e y m u s t  b e  g r a d u a l l y d e v e l o p e d  o v e r  t i m e . Pehaps  w e

m i g h t  o b t a i n  a  “ y e s ”  a n s w e r t o  t h e  m a c h i n e - q u e s t i o n  i f  w e a l l o w e d  a

l a r g e  n u m b e r o f  e x p e r t  j u d g e s t o  c o n d u c t  t h e i n t e r v i e w s  t h e m s e l v e s

r a t h e r t h a n  s t u d y i n g t r a n s c r i p t s  o f o t h e r  i n t e r v i e w e r s . I t  w o u l d

i n d i c a t e  t h a t  t h e  m o d e l  m u s t  b e  i m p r o v e d  b u t  u n l e s s  w e  s y s t e m a t i c a l l y

i n v e s t i g a t e d  h o w  t h e  j u d g e s  s u c c e e d e d  i n  m a k i n g  t h e  d i s c r i m i n a t i o n  we

w o u l d  n o t  k n o w  w h a t  a s p e c t s o f  t h e  m o d e l  t o  w o r k  o n . T h e  l o g i s t i c s

o f  s u c h  a  d e s i g n are  immense  and  ob ta in ing a large N o f j u d g e s  f o r

s o u n d  s t a t i s t i c a l  i n f e r e n c e  w o u l d  r e q u i r e  a n e f f o r t  d i s p r o p o r t i o n a t e

t o  t h e  i n f o r m a t i o n - y i e l d .

A  m o r e  e f f i c i e n t  a n d i n f o r m a t i v e  w a y  t o  u s e T u r i n g - i  i k e  t e s t s

is t o  a s k  j u d g e s  t o  m a k e  o r d i n a l  r a t i n g s  a l o n g  s c a l e d  d i m e n s i o n s  f r o m

t e l e t y p e d i n t e r v i e w s . We shal I term t h i s  a p p r o a c h  a s k i n g t h e

d i m e n s i o n - q u e s t i o n . O n e  c a n  t h e n  c o m p a r e  s c a l e d  r a t i n g s  r e c e i v e d  b y

- t h e  p a t i e n t s  a n d  b y  t h e  m o d e l  t o  p r e c i s e l y  d e t e r m i n e  w h e r e  a n d  b y  h o w

much t h e y  d i f f e r . M o d e l  b u i l d e r s  s t r i v e  f o r  a  m o d e l w h i c h  s h o w s

i n d i s t i n g u i s h a b i l i t y a I ong some d imens ions a n d  d i s t i n g u i s h a b i l i t y

a l o n g  o t h e r s . T h a t  i s , t h e  m o d e l  c o n v e r g e s  o n  w h a t  i t  i s  s u p p o s e d  t o

s i m u l a t e  a n d  d i v e r g e s  f r o m  t h a t  w h i c h  i t  i s  n o t .



We mai led  pa i red- in te rv ieu  t r a n s c r i p t s  t o  a n o t h e r  4 0 0  r a n d o m l y

s e l e c t e d  p s y c h i a t r i s t s  a s k i n g  t h e m t o  r a t e  t h e  r e s p o n s e s  o f t h e  t w o

‘ p a t i e n t s ’  a l o n g c e r t a i n  d i m e n s i o n s . T h e  j u d g e s  w e r e  d i v i d e d  i n t o

groups, e a c h  j u d g e  b e i n g  a s k e d  to rate responses of each I-O pair in

t h e  i n t e r v i e w s  a l o n g  f o u r  d i m e n s i o n s . The t o ta l  number  o f  d imens ions

i n t h i s t e s t w e r e  t w e l v e  - l i n g u i s t i c noncomprehension, t h o u g h t

d i s o r d e r , o r g a n i c  b r a i n  s y n d r o m e ,  b i z a r r e n e s s ,  a n g e r ,  f e a r , i d e a s  o f

r e f e r e n c e ,  d e l u s i o n s ,  m i s t r u s t ,  d e p r e s s i o n , s u s p i c i o u s n e s s  a n d  m a n i a .

T h e s e  a r e  d i m e n s i o n s w h i c h  p s y c h i a t r i s t s  c o m m o n l y  u s e i n  e v a l u a t i n g

patients. _

Tab le  1 shows there  were s i g n i f i c a n t  d i f f e r e n c e s , with P A R R Y

r e c e i v i n g h i g h e r scores a I ong the d i m e n s i o n s  o f l i n g u i s t i c

noncomprehens ion , t h o u g h t  d i s o r d e r ,  b i z a r r e n e s s ,  a n g e r , m i s t r u s t  a n d

s u s p i c i o u s n e s s . O n  t h e  d i m e n s i o n  o f  d e l u s i o n s  t h e  p a t i e n t s  w e r e

r a t e d  s

a I ong

referen

-
w

i n d i s t i

i g n i

t h e

ce,

h i  le

ngu i

f i can tlY h i g h e r . There were no s i g n i f i c a n t  d i f f e r e n c e s

dime n s i o n s o f  o r g a n i c b r a i n syndrome, f e a r , i d e a s  o f

depre ss ion  and  man ia .

e s t s a s k i n g the m a c h i n e - q u e s t i o n i n d i c a t e

I i t y  a t t h e  g r o s s level, a study of t h e  f i n e r

s t r u c t u r e  03 t h e  m o d e l ’ s behav ior th rough r a t i n g s a l o n g  s c a l e d

d i m e n s i o n s shows s t a t i s t i c a l l y s i g n i f i c a n t d i f f e r e n c e s between

p a t i e n t s and model . These d i f f e r e n c e s  a r e o f  h e l p t o  t h e  m o d e l

7



b u i l d e r  i n  s u g g e s t i n g  uhich a s p e c t s  o f  t h e  m o d e l  m u s t  b e  m o d i f i e d  a n d

improved i n  o r d e r to  be cons idered  an a d e q u a t e  s i m u l a t i o n o f  t h e

c l a s s  o f  p a r a n o i d  p a t i e n t s  i t  i s  i n t e n d e d  t o  s i m u l a t e . F o r  e x a m p l e ,

i t i s  c l e a r tha t  PARRY’S language-comprehens ion  mus t b e  i m p r o v e d .

O n c e  t h i s  h a s b e e n  i m p l e m e n t e d ,  a  f u t u r e t e s t  w i l l  t e l l u s  w h e t h e r

improvement  has  occur red  and by h o w  m u c h i n  c o m p a r i s o n  t o  t h e  e a r l i e r

v e r s i o n . S u c c e s s i v e  i d e n t i f i c a t i o n  o f  p a r t i c u l a r  a r e a s  o f  f a i l u r e  i n

t h e mode I p e r m i t s  t h e i r improvement a n d  t h e  d e v e l o p m e n t o f  m o r e

a d e q u a t e  m o d e l - v e r s i o n s .

F u r t h e r  e v i d e n c e t h a t  t h e  m a c h i n e - q u e s t i o n i s  t o o c o a r s e  a n d

i n s e n s i t i v e  a  t e s t  c o m e s  f r o m  t h e  f o l l o w i n g  e x p e r i m e n t . I n  t h i s  t e s t

w e  c o n s t r u c t e d  a  r a n d o m  v e r s i o n  o f  t h e  p a r a n o i d  m o d e l w h i c h  u t i l i z e d

P A R R Y ’ S  o u t p u t  s t a t e m e n t s  b u t  e x p r e s s e d  t h e m  r a n d o m l y  n o  m a t t e r  w h a t

t h e  i n t e r v i e w e r s a i d . T w o  p s y c h i a t r i s t s  c o n d u c t e d i n t e r v i e w s  w i t h

t h i s  m o d e l , t r a n s c r i p t s  o f  w h i c h  w e r e  p a i r e d  w i t h  p a t i e n t  i n t e r v i e w s

and s e n t t o  2 0 0  r a n d o m l y s e l e c t e d  p s y c h i a t r i s t s a s k i n g b o t h  t h e

m a c h i n e - q u e s t i o n  a n d  t h e d i m e n s i o n - q u e s t i o n . O f  t h e  6 3  r e p l i e s ,  3 4

- ( 4 9 % )  w e r e  r i g h t  a n d  35 (51%)  w r o n g . B a s e d  o n  t h i s  r a n d o m  s a m p l e  o f

6 9  p s y c h i a t r i s t s , t h e  35% c o n f i d e n c e  i n t e r v a l  r a n g e s  f r o m  3 3 t o  6 3 ,

aga i n i n d i c a t i n g  a chance l e v e l . However as shown in Table 2

s i g n i f i c a n t d i f f e r e n c e s  a p p e a r a l o n g  t h e  d i m e n s i o n s o f  l i n g u i s t i c

noncomprehens i on, thought disorder and bizarreness, w i t h  R A N D O M - P A R R Y

r a t e d h i g h e r .  On t h e s e  p a r t i c u l a r dimensions we can c o n s t r u c t  a

8



con t i nuum i n w h i c h  t h e random vers ion represents  o n e extreme, t h e

a c t u a l p a t i e n t s a n o t h e r . our (nonrandom) P A R R Y  lies somewhere

beti-reen  t h e s e  t w o  e x t r e m e s , i n d i c a t i n g  t h a t  i t  p e r f o r m s  s i g n i f i c a n t l y

b e t t e r  t h a n  t h e  r a n d o m  v e r s i o n  b u t  s t i  I  I  r e q u i r e s i m p r o v e m e n t  b e f o r e

b e i n g  i n d i s t i n g u i s h a b l e  f r o m  p a t i e n t s .  ( S e e  Fig.1). Table  3  p r e s e n t s

t  v a l u e s  f o r d i f fe rences  be tween  mean r a t i n g s  o f  P A R R Y  and RANOOM-

PARRY. ( S e e  T a b l e  2 a n d  F i g . 1  f o r  t h e  m e a n  r a t i n g s ) .

Thus i t can be seen t h a t  s u c h  a m u l t i d i m e n s i o n a l  a n a l y s i s

p r o v i d e s  y a r d s t i c k s  f o r  m e a s u r i n g t h e  a d e q u a c y  o f  t h i s  o r a n y  other

d i a l o g u e  s i m u l a t i o n  m o d e l  a l o n g  t h e  r e l e v a n t  d i m e n s i o n s .

W e  c o n c l u d e  t h a t  w h e n  m o d e l bui lders w a n t t o  c o n d u c t  t e s t

wh i ch i n d i c a t e  i n wh i ch d i r e c t i o n  p r o g r e s s l i e s  a n d  t o  obtain

m e a s u r e  o f  w h e t h e r  p r o g r e s s  i s  b e i n g  a c h i e v e d ,  t h e  w a y  t o  u s e  T u r i n g

I  i k e  t e s t s i s  t o  a s k e x p e r t  j u d g e s  t o make  ra t ings along mul  t.ipl

d i m e n s i o n s t h a t  a r e e s s e n t i a l  t o the model . U s e f u l  t e s t s  d o  n o

prove a model , t h e y  p r o b e i t  f o r i t s s t r e n g t h s and weaknesses

S i m p l y  a s k i n g  t h e  m a c h i n e - q u e s t i o n  y i e l d s  l i t t l e  i n f o r m a t i o n  r e l e v a n
e

t o  w h a t the model bui lder m o s t w a n t s  t o know, namely, a long  wha

d imens ions  mus t  the  mode l  be  improved .

S

e
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Table 1. t ratio of correlated means: mean ratings of patient I-O pairs
vs mean ratings of PARRY T-O pairs.

Mean Mean Standard
n of Patient PARRY Mean Error of

Dimension Judges Ratings Ratings Deviation Difference t

Linguistic
Non-
Comprehension

Thought
Disorder

Organic
Brain
Syndrome

Bizarreness

Anger

Fear

Ideas of
Reference

‘1 3 -1.50 0.28

-1.49 0.41‘Cj 2.29

43 0.84

42 2.34

37-- 2.03

38 2 l 73

1.11

3.45

2.96

2.67

-0.27
-1.19

-0.92

0.06

0.29 -0.93

o .36 -3.28*

0.21 -4.30**

0.22 0.26

36 2.33 1.78 0.55

37 3.06 1.51 1.55

4 1 2.35 4.42 -2.13

39 1.92 1.46 OS!,5

40 2 A7 l+. .33 -1.43

40 1.00 1.23 -0.03

0.32 1.71

0.33 4.70**

0.35 -6.14**

0.21 1.91

0.36 -.T .cjw )t:

0.29 -0 ';')
l ☺r

De'lusions

Mistrust

Depression

Suspiciousness

Mania

*Level of significance  better than .Ol.

**Level of significance  better than .OOl.



Table 1). t ratio of correlated means: mean ratings of patient I-O pairs  vs

mean ratings of RANDOM-PARRY  I-O pairs.

Mean Mean Standard
n of Patient RANDOM PARRY Mean Error of

Dimension Judges Ratings Ratings Deviation Difference t

Linguistic
Non-
Comprehension 25 0.51 2.83 -2.30 0.51 -4.51**

Thought
Disorder 26 2.99 5.94 -2.96 0.36 -8,18x*

Organic
Brain
Syndrome 35 0.87 1.19 -0.32 0.36 -0.89

Bizarreness 26 2.38 4.69 -2.50 0.41 -6.05**

*Level of significance  better than .\?l.

*Level of significance  better than .OOl.



Table 3. t values for difference between independent means: mean ratings of
PARRY vs RANDOM-PARRY. A minus value of t indicates that RANDOM-PARRY
is higher.

Dimension
Degrees of

Freedom t
Level of Significance

of Difference

Linguistic
Non-
Comprehension 66 -1.39

Thought
Disorder 6-f -3-87

not significant

,001

Organic
Brain
Syndrome 66 -0.19 not significant

Bizarreness 6’7 -2.76 .Ol
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