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An a r t i f i c i a l b e l i e f system capable of conducting 
on - l i ne dialogues w i t h humans has been constructed. 
It accepts in fo rmat ion , answers questions and 
establ ishes a c r e d i b i l i t y f o r the informat ion i t 
acquires and f o r i t s human informants. Beginning 
w i t h b e l i e f s of h igh c r e d i b i l i t y from a h igh ly 
be l ieved source, the system is being subjected to 
the experience of dialogues w i t h other humans. 

In t roduc t ion 

Imagine an e x t r a t e r r e s t r i a l en t i t y sent to 
ear th to c o l l e c t in format ion from human beings. 
It has no senses, as we know them, and it cannot 
move about. I t s only means of communication is 
through w r i t t e n language. Thus the informat ion 
i t acquires w i l l be dependent upon what i t is 
t o l d by human beings in w r i t t e n dialogues. A f te r 
i t has p a r t i c i p a t e d in dialogues w i t h a number of 
humans, what would i t bel ieve? 

We have rea l i zed t h i s imagined s i t ua t i on by 
c rea t ing an a r t i f i c i a l b e l i e f system (ABS}) in 
the form of a computer program. Our goal was to 
study ce r t a i n proper t ies o f c r e d i b i l i t y funct ions 
in a synthesized a r t i f i c i a l system whose s t ructure 
and s t a r t i n g condi t ions were e n t i r e l y under our 
c o n t r o l . Before descr ib ing the a r t i f a c t and i t s 
behavior, perhaps something should be sa i.d abuut 
the research s t ra tegy involved and i t s relevance 
t o a r t i f i c i a l i n t e l l i g e n c e . 

One synthesizes an imaginary system to .". simplity 
a computer problem and to b r ing v a r i a b i l i t y under 
c o n t r o l . In the case of c r e d i b i l i t y processes in 
humans we are deal ing w i t h complex i n t e l l i g e n t 
behavior d i f f i c u l t to con t ro l and manipulate. 
Hence, one would l i k e to work w i t h a simpler 
system showing some of the essent ia l proper t ies 
of a human b e l i e f system. 

Given tha t one creates such a system to 
achieve exactness, s i m p l i c i t y and conciseness, 
how is the a r t i f a c t to be manipulated or set in 
conceptual motion? A r t i f i c i a l i n te l l i gence pro
vides a way of reversing the t r a d i t i o n a l technique 
of experimentation w i t h humans. Instead of p lac ing 
a person under the a r t i f i c i a l condit ions of a 
labora to ry experiment, we can subject an a r t i f j e i a l 
system to the na tu ra l l y -occu r r i ng condi t ions of 
human l i n g u i s t i c communication. Our purpose is to 
study the processes of c r e d i b i l i t y funct ions in 
a synthesized a r t i f a c t designed to perform the 
i n t e l l i g e n t task o f a r r i v i n g a t states o f b e l i e f 

or d i sbe l i e f about what it is to ld by persons in 
dialogues. 

Some pa ra l l e l s between these processes in an 
a r t i f i c i a l b e l i e f system and in human c r e d i b i l i t y 
development w i l l be apparent in l a t e r sect ions. 
However we are not here attempting to simulate a 
human b e l i e f system. Such el to r t s are described 
elsewhere. 1,2 

We sha l l begin w i t h a general descr ip t ion of 
the a r t i f a c t ABS}• The subscr ipt 'one1 indicates 
t h i s is the f i r s t vers ion of a class of an t ic ipa ted 
models. 

S ta r t i ng Condit ions 

ABS1 is a computer program, w r i t t e n in MLISP, 
which runs in an i n t e r a c t i v e mode on the PDP-6/lO 
t ime-shar ing system of the Stanford A r t i f i c i a l 
I n te l l i gence Pro jec t . MLISP is a l i s t processing 
language which t rans la tes A l g o l - l i k e M-cxpressions 
in to the S-expressions of L isp 1. .5.3.4 

The program ins t ruc t i ons of ABS1 consist of 
rules of handl ing input s t r i ngs and fo r generating 
output r e p l i e s . When a human informant communi
cates w i t h ABS1 from a te rm ina l , he types whatever 
he wishes using any vocabulary names he chooses. 
In order to avoid many of the complexi t ies of 
natural language expressions, the syntax is 
r e s t r i c t e d to ce r ta i n forms. 

The f i r s t form is termed a statement. I t s 
pa t te rn i s S u b j e c t - f i e l d , V e r b - f i e l d , Modi f ie r -
f i e l d . The subject and mod i f ie r f i e l d s can con
t a i n any number of words of any type except l i n k i n g 
verbs. The verb f i e l d is l i m i t e d to t h i r d person 
s ingular forms in three tenses of l i n k i n g verbs 
(be, seem, appear, f e e l , become). The verb can be 
o p t i o n a l l y preceded by an a u x i l i a r y (can, could, 
must, ought, would, should, s h a l l , w i l l ) and 
fol lowed by a modal operator ( c e r t a i n l y , probably, 
possib ly) plus a determiner (a , an, the ) • The 
negation 'not ' is also permi t ted . Modal operators 
al low persons to express degrees and d i r e c t i o n a l 
s t rength of re la t i ons about a p robab l i s t i c wor ld . 
A statement ends w i t h a pe r iod . Here are some 
examples of statements: 

(1) John is a man. 

(2) John is c e r t a i n l y not an i n t e l l e c t u a l . 

(3) My brother John was a t ruck d r i v e r . 
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(4) Young Peter w i l l probably not be e p ro 
blem in schoo l . 

(5) Disease seems to be a cause of death . 

Two i n t e r r o g a t i v e forms are pe rm i t t ed : Sub
j ec t -Ve rb -Mod i f i e r o r Verb-Sub jec t -Mod i f ie r , f o l 
lowed by a quest ion mark. These are examples of 
quest ions. 

(1) Is John an i n t e l l e c t u a l ? 

(2) John is not an i n t e l l e c t u a l ? 

A f o u r t h s y n t a c t i c a l form al lows expectancy 
or i m p l i c a t i o n ru les in the format x ( ve rb -
f i e l d ) ( m o d i f i e r - f i e l d ) impl ies x ( v e r b - f i e l d ) 
( m o d i f i e r - f i e l d ) fo l lowed by a p e r i o d . For 
example: 

(1) x is a man impl ies x is c e r t a i n l y a 
person. 

(2) x is an I t a l i a n impl ies x is probably 
a Ca tho l i c . 

(3) x is a wh i te Southerner impl ies x is 
poss ib l y a r a c i s t . 

(4) x is a $ B i l l 4 impl ies x is a WASP. 

The term ' imp l i es ' here does not r e f e r to l o g i c a l 
i m p l i c a t i o n . These ru les correspond to the expec
tanc ies o f psycho log ica l i m p l i c a t i o n in which, 
given t ha t one s i t u a t i o n is the case, a human 
expects a second s i t u a t i o n to be the case. 

Rules conta in two sor ts of v a r i a b l e s . The 
va r i ab le 'x ' stands f o r ' a n y t h i n g ' . A va r i ab le 
beginning w i t h a d o l l a r - s i g n fo l lowed by the 
informants name and a number is termed a con
s t ra i ned v a r i a b l e . I t i s def ined by an informant 
as he chooses. Thus the con junct ive d e f i n i t i o n 
o f $ B i l l 4 might be : 

$ B i l l 4 is a whi te man. 

$ B i l l 4 is an Anglo Saxon. 

$Bill4j- is a Pro tes tan t . 

For a person to be subs t i t u t ed i n t o the va r i ab le 
$ B i l l 4 , fac ts about him would have to f i t the 
requirements s t a t e d . Constrained va r iab les can 
be nested. D i s j unc t i ve d e f i n i t i o n s are handled 
by a f unc t i on ANY( ) whose argument determines 
the number of f ac t s requ i red to meet the r e q u i r e 
ments of the constra ined v a r i a b l e . Constrained 
va r iab les a l low i m p l i c a t i o n a l ru les to be o f 
a r b i t r a r y complexi ty wh i le a t the top l e v e l they 
remain a s ing le expression cons i s t i ng of two 
expressions l i n k e d by the term ' i m p l i e s ' . 

When input in any of these fou r forms is 
typed i n , the program undertakes a number of 
opera t ions . At the very s t a r t ABS1 cons is ts on ly 
o f program ru les w i t h no da ta . A l l eventual data 

der ive from subsequent w r i t t e n communication w i t h 
humans. When ABS1 begins i t s dialogue w i t h a per
son, i t requi res h i s name, and recognizes i t i f he 
has been conversed w i t h p rev ious l y . I f so, i t 
s imply p r i n t s out 'Go ahead ' . I f no t , i t p r i n t s 
out i n s t r u c t i o n s regarding i t s a l lowable formats. 
We s h a l l descr ibe what happens to each type of 
input dur ing the conversat iona l phase termed 
' T a l k t i m e ' . 

Statements and Rules 

A statement is character ized by i t s format 
and by a per iod as i t s te rmina l symbol. Upon 
en t ry a statement is put on the statement l i s t of 
the cur rent informant engaging in the d ia logue. 
A rep ly is then output to the informant which 
ind ica tes t ha t the input has been received and 
t ha t ABS1 awaits the next i n p u t . Thus in handl ing 
statements dur ing Ta lk t ime, ABS1 simply absorbs 
them in a sponge-l ike fash ion , stores them in i t s 
data base and ind ica tes tha t i t is ready f o r more 
i n fo rma t ion . I t prehends what i t i s t o l d i n the 
form of statements and considers them to be fac ts 
of observa t ion . 

A ru le is character ized by i t s format in 
which two expressions conta in ing var iab les are 
connected by the term ' i m p l i e s ' . On en t ry a 
r u l e is put on the ru le l i s t o f the in formant . 
The rep ly 'Rule O.K.' is output and ABS-j_ awaits 
f u r t h e r i npu t . 

Questions 

When an informant enters an expression in the 
form of a quest ion, ABS1 stores it on the in fo rmant 's 
Question l i s t and then seeks to answer the quest ion . 
Suppose the quest ion was: 

Q( l ) ' I S Walla ce a r a c i s t ? ' 

ABS1 f i r s t searches the ques t ioner 's statement l i s t 
of expressions look ing f o r two sor ts of statements, 
(a) a d i r e c t i d e n t i t y or negat ion statement or (b) 
a s i m i l a r statement which could answer the quest ion . 
A d i r e c t i d e n t i t y statement would be: 

S ( l ) 'Wallace is a r a c i s t . ' 

A d i r e c t negat ion statement would be: 

S(2) 'Wallace is not a r a c i s t . ' 

S im i l a r statements, in which the v e r b - f i e l d 
content of the input quest ion and the statement 
found are considered s i m i l a r , would be: 

S(3) 'Wallace was probably a r a c i s t . ' 

S(4) 'Wallace seems to be a r a c i s t . ' 

S(5) 'Wallace is poss ib l y a r a c i s t . ' 

or any of these statements con ta in ing the negat ion 
' n o t 1 . 
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I f S ( l ) is found on the in formant 's statement 
l i s t ABS1_ outputs the r e p l y : 

R( l ) 'Yes, Wallace is a r a c i s t (according 

where the blank is f i l l e d in by the in formant 's 
name. I f S(2) is found the rep ly i s : 

R(2) 'NO, Wallace is not a r a c i s t (according 

I f both statements, i . e . , a c o n t r a d i c t i o n , 
ex is ted on the in formant 's statement l i s t , the 
f i r s t one found is used f o r a rep l y . The s t a t e 
ment l i s t is organized w i t h the most recent 
expressions at the top and ABS1 considers the 
most recent of two con t rad ic to ry statements to be 
the more representa t ive of the in formant 's cur rent 
s t a t e . Such a p r i n c i p l e also holds f o r s i m i l a r 
statements. That i s , i f a s im i l a r statement such 
as S(4) is found f i r s t the rep ly would be: 

R(3) 'NO. but Wallace seems to be a r a c i s t 

even though a d i r e c t i d e n t i t y or negat ion might 
e x i s t deeper down in the statement l i s t . Thus 
ABS]_ al lows more recent statements to count more 
heav i l y in answering quest ions. 

Another type of expression on the statement 
l i s t can q u a l i f y as a rep ly to This is a 
statement such as 

S(6) 'Wallace is probably a r a c i s t . (Pre
vious c o n c l u s i o n ) ' . 

which was not input by the informant but which 
ABSj concluded to be a f a c t from an e a r l i e r con
versa t ion w i t h t h i s p a r t i c u l a r in formant . How 
such a conclusion is generated w i l l become c lear 
by cons ider ing what happens when statements such 
as S ( l ) -S (6 ) are not found. 

The search up to t h i s po in t has been concerned 
w i t h statements, i . e . , f a c t s . I f d i r e c t o r s im i l a r 
f ac t s are l a c k i n g , A B S 1 turns to the use of ru les 
and attempts to i n f e r a f a c t u a l conclusion which 
could answer the quest ion . In rep l y i ng to Q( l ) 
the re levant imp l i ca t i on ru les would be ones con
t a i n i n g the term ' r a c i s t ' such as: 

l ( l ) x is a WASP Southerner impl ies x is 
probably a r a c i s t 

or 

1(2) x is a r a c i s t impl ies x is c e r t a i n l y 
a b i g o t . 

I f l ( l ) i n which the term ' r a c i s t ' appears on the 
r i g h t - s i d e of the r u l e , is found on the in formant 's 
ru le l i s t , a search is made among the fac ts to see 
i f the l e f t - s i d e o f the ru le can be s a t i s f i e d w i t h 
'Wal lace ' being the value of the subject va r iab le 
x . I f the f a c t 

S(7) Wallace is a WASP Southerner 

is found, then the f a c t 'Wallace is a r a c i s t ' is 
generated and stored on the statement l i s t of the 
informant as a conclusion made by ABS1_ whi le 
conversing w i t h the in formant . The rep ly to Q( l ) 
would then be: 

R(4) 'Yes, Wallace is probably a r a c i s t 
because x is a Wasp Southerner impl ies 
x is probably a r a c i s t (according to - - ) 
and Wallace is a Wasp Southerner 

Using an i m p l i c a t i o n a l ru le from l e f t to r i g h t 
i s in the d i r e c t i o n o f f i n d i n g strong conf i rmatory 
evidence. Another inference process moves from 
r i g h t to l e f t in a d i r e c t i o n o f what is considered 
to be weaker support ive evidence. I f the ru le l ( 2 ) 
were found along w i t h the f a c t : 

S(8) 'Wallace is c e r t a i n l y a b i g o t . ' 

then a weaker conclusion would be generated and the 
rep ly would be 

R(5) 'Wallace is poss ib ly a r a c i s t because 
x is a r a c i s t impl ies x is c e r t a i n l y 
a b i g o t (according to - - ) and Wallace 
i s c e r t a i n l y a b igo t (according to - - ) • ' 

A number of ru les can be combined through 
backward chain ing to es tab l i sh a conclus ion. The 
number of ru les used depends on a parameter which 
can be set to y i e l d an inference process of any 
desi red depth. For example, suppose the ru les 
were: 

1(3) x is a red-neck impl ies x is a lower 
middle class Southerner. 

l(i|-) x is a lower middle class Southerner 
impl ies x is a hater of negroes. 

1(5) x is a hater of Negroes impl ies x is 
a r a c i s t 

I f the input quest ion was: 

Q(2) ' I s Maddox a r a c i s t ' ? 

the r u l e l ( 5 ) would be found and then an attempt 
made to f i n d the f a c t 'Maddox is a hater of Negroes'. 
If t h i s search f a i l s , ABS1 backs up to ru le l(4) 
and a search made f o r a f a c t u a l match of the l e f t 
side of the r u l e . I f t ha t f a i l s , ABS1 backs up to 
ru le 1 (3) • I f the f a c t 'Maddox is a red neck' is 
found then the conclusion tha t 'Maddox is a r a c i s t ' 
would be es tab l i shed . The conclusion is output as 
a rep l y to Q(2) along w i t h the chain of reasoning 
and fac ts used to reach t h i s conc lus ion. 

I t i s important to not ice tha t whi le the 
inference processes of ABS]_ is ' l o g i c a l ' in the 
sense of using v a l i d reasoning w i t h various degrees 
fo s t reng th , the semantic or conceptual nature of 
the expectancy ru les may determine a conclusion 
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which mig^it seem pecu l i a r to the pure l o g i c i a n . 
For instance i f the ru le acquired from an i n f o r 
mant s t a t ed : 

l ( 6 ) x is a r a c i s t impl ies x is a Wasp 
Southerner 

and i f the f a c t were found tha t 'Smith is a r a c i s t ' 
then the conclusion 'Smith is a Wasp Southerner ' 
would he reached. However, i f i t is Ian Smith 
of Rhodesia who is a r a c i s t , the conclusion would 
be in e r r o r , 

ABS1 has no c o n t r o l over what people t e l l i t . 
I f i t acquires expectancy ru les l i k e 1(6) then i t 
uses them in i t s reasoning. While i t s in ference 
process is f o rma l l y v a l i d , i t can come to empir
i c a l l y i nco r rec t conclusions because of the con
ceptual content of i t s fac ts and r u l e s . Such a 
s i t u a t i o n has obvious imp l i ca t ions f o r human 
reasoning. 

Thus f a r we have descr ibed the processes 
ABS1 undertakes in r ep l y i ng to a quest ion from an 
informant us ing only tha t in fo rmant 's fac ts and 
r u l e s . A f t e r ABS-. has conversed w i t h several 
persons, i t contains l i s t s f o r each o f them in i t s 
data base. When asked a quest ion, ABS1 f i r s t 
searches the l i s t s o f the cur ren t in formant . I f 
a r ep l y cannot be found or generated, a search is 
made of the l i s t s of each in formant . Facts from 
one informant can be combined w i t h ru les of another 
to y i e l d a conc lus ion. I f informants have input 
con t rad i c to r y expressions, both are used in the 
r e p l y . An input f a c t is considered s t ronger than 
one i n f e r r e d from ru les and, as mentioned, a more 
recen t l y received f a c t is considered more repre
senta t ive than an e a r l i e r f a c t from an in formant . 

Questiontime 

During the conversat ional phase of Ta lk t ime, 
A B S 1 in takes statements and ru les and rep l i es to 
quest ions. When an informant has f i n i shed what 
he wants to say, he types the word 'Done' which 
i n i t i a t e s a phase in which he in t u r n is asked 
some quest ions. 

ABS-, searches the statement l i s t of the i n f o r 
mant look ing f o r statements in which the Subject -
f i e l d s 8re i d e n t i c a l but the M o d i f i e r - f i e l d s d i f f e r . 
When such a p a i r is found, e . g . : 

S(9) 'Sam is a baseba l l p l a y e r . ' 

S(10) 'Sam i s a man.' 

the quest ion is formed: 

•Does being a basebal l p layer imply being a 
man?' 

A check is made to see if the quest ion has been 
asked before o r whether the ru le i t r e fe rs to i s 
a l ready present . I f not , the quest ion i s output 
to the informant who can rep l y w i t h ' y e s ' , ' c e r 
t a i n l y * , ' p r o b a b l y ' , ' p o s s i b l y ' o r ' n o ' . I f a n 

a f f i r m a t i v e rep ly is rece ived, ABS]_ stores the 
r u l e : 

'x is a basebal l p layer impl ies x is a 
man' w i t h any received modal opera tor . 

I f the rep ly from the informant is ' n o ' , a second 
quest ion i nvo l v i ng a negat ion is asked. In t h i s 
case it would be: Does being a basebal l p layer 
imply not being a man?' I f an a f f i r m a t i v e is 
rece ived, the negat ion conta in ing ru le is saved. 
I f the rep l y i s ' n o ' , the ru le i s d iscarded. The 
asymmetry between a f f i r m a t i o n and den ia l stems 
from the obvious but l i t t l e - h o n o r e d ambiguity of 
' no ' in human communication. When a human denies 
some expression i t is d i f f i c u l t to know whether 
he is r e f e r r i n g to a negat ion or the complement 
of a se t . 

Since the data base l i s t s are temporal ly 
ordered S(lO) might be found before S(9)• Hence 
the converse questions would have been asked f i r s t . 
Both questions ore asked in order to p i ck up any 
poss ib le r e l a t i o n s between the two mod i f i e r f i e l d s . 

The number of questions asked an informant-
can be qu i te la rge and humans tend to f i n d answering 
ted ious . Hence one can stop the ru le questions at 
any time by t yp i ng ' Q u i t ' . On rece iv ing tne l a t t e r 
symbol, ABS1 attempts to engage the informant in a 
process of ca tegor i z ing h is concepts. There are 
s i x domains of i n t e r e s t or semantic categor ies ABS1 
i s i n te res ted in - P o l i t i c s , Re l i g i on , Student 
Dissent , Race, Persons and Other, the l a t t e r meaning 
not belonging to one of the f i r s t f i v e . Subject 
and mod i f i e r f i e l d s arc searched f o r concepts 
(exc lud ing va r i ab les , determiners, modals and p re 
pos i t i ons ) not a l ready categor ized in a domain. 
When one is found it is typed out and the informant 
is asked to assign the concept to one or more 
domains w i t h which he judges it most concerned. Also 
the informant is given an oppor tun i t y to recategor ize 
a concept he p rev ious ly ca tegor ized . As w i t h ques
t i ons the informant can b r i n g an end to t h i s mode 
of i n t e r a c t i o n by t yp i ng ' Q u i t ' . ABS1 then enters 
a phase of processing c a l l e d 'Th ink t ime ' in which 
i t attempts to conclude new fac ts from what i t has 
been t o l d and to e s t a b l i s h a c r e d i b i l i t y f o r not 
on ly the fac ts and ru les i t has rece ived but a lso 
f o r the informant as a be l i evab le source of 
i n fo rma t ion . 

Thinkt ime 

In the sect ion on Questions we descr ibed how 
ABS1 can form a conclusion in response to a quest ion 
from an in formant . Combining fac ts and ru les from 
one or more in formants, i t undertakes chains of 
in ference in order to reach a conclusion which 
s a t i s f i e s the input ques t ion . Dur ing Thinkt ime a 
s i m i l a r process i s c a r r i e d out us ing a l l poss ib le 
fac t s and r u l e s . This is done a f t e r each conver
sa t ion w i t h each informant since new in fo rmat ion 
can permit new conclusions to be reached. 

Hoping f o r c l a r i t y of expos i t i on we have thus 
f a r descr ibed the operat ions of ABS1 w i thou t r e f e r r i n g 
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t o i t s c h i e f c h a r a c t e r i s t i c , namely , t h a t t h i s i s 
a b e l i e f s y s t e m . A b e l i e f sys tem, w h e t h e r n a t u 
r a l l y o c c u r r i n g (as i n humans) o r a r t i f i c i a l , 
a s s i g n s c r e d i b i l i t y t o t h e p r o p o s i t i o n s i t h o l d s 
and t o sou rces o f i n f o r m a t i o n . Our main pu rpose 
i n c o n s t r u c t i n g t h i s a r t i f a c t was t o s t u d y t h e s e 
c r e d i b i l i t y p r o c e s s e s i n a n a r t i f i c i a l sys tem 
w h i c h i n t e r a c t e d w i t h humans. 

I n ABS1_ c r e d i b i l i t y i s a w e i g h t e d a d d i t i v e 
f u n c t i o n o f f o u n d a t i o n and c o n s i s t e n c y . The 
f o u n d a t i o n o f a p r o p o s i t i o n (p ) i s t h e w e i g h t e d 
ave rage o f t h e c r e d i b i l i t i e s o f b e l i e f s ( B i ) i n 
t h e sys tem w h i c h i m p l y t h e p r o p o s i t i o n (p ) o r 
i t s n e g a t i o n . 

The number o f b e l i e f s c o n s i d e r e d i s d e t e r m i n e d b y 
a d e p t h p a r a m e t e r w h i c h d e t e r m i n e s t h e amount o f 
e v i d e n c e i n a r r i v i n g a t t h e f o u n d a t i o n f o r a 
b e l i e f . C o n s i s t e n c y i s t h e conve rse o f f o u n d a t i o n : 

The formula f o r c r e d i b i l i t y i s : 

where ALPHA is a weight r e l a t i n g the degree of 
importance between the c r e d i b i l i t y of a source 
and a p a r t i c u l a r b e l i e f , W is a weight represen
t i n g a degree of importance which foundat ion and 
consistency have in r e l a t i o n to one another. 
I n i t i a l l y ALPHA was set to the value 0.2 and W 
to 0 .8 . Thus, f o r AB£>i, the foundat ion f o r a 
b e l i e f is four times more important than the con
s i s tency . Using var ious values f o r these para
meters we can car ry out i dea l experiments in which 
only one va r i ab le at a time is manipulated and 
exact r e p l i c a t i o n can be achieved. 

In the formula f o r c r e d i b i l i t y PCRED stands 
f o r a p re l im ina ry c r e d i b i l i t y . I t i s c lear t ha t 
f o r the a r t i f a c t to get o f f the gound i t must 
have some i n i t i a l c r e d i b i l i t y assignments. To 
s t a r t i t o f f we al lowed ABS]_ to assign a h igh 
c r e d i b i l i t y to the informant KMC and to every th ing 
he t o l d i t w i thou t examining t h i s body of data 
f o r i t s degree of foundat ion or consistency. This 
s i t u a t i o n is analogous to t ha t of a human c h i l d 
who e a r l y in l i f e bel ieves every th ing a parent t e l l s 
h im. For sociogenet ic t ransmission of in fo rmat ion 
to occur i t is necessary t ha t a c h i l d be a credu
lous system, w i l l i n g to accept as t rue tha t which 
he recieves as test imony from a u t h o r i t i e s such as 
paren ts . In t ime a c h i l d may come to quest ion 
these a u t h o r i t i e s when he receives con t rad ic to ry 
in fo rmat ion from peers, other a u t h o r i t i e s and 
from h is own personal experience w i t h the w o r l d . 

To study the process of change in ABS1 we 
began w i t h KMC as a h i g h l y c red ib le source and w i t h 

h is input in a l l domains o f i n t e r e s t being accepted 
as s t rong ly c r e d i b l e . Each new informant is i n i 
t i a l l y given a g loba l c r e d i b i l i t y and a domain 
c r e d i b i l i t y of 0.5« The b i p o l a r scale of c r e d i 
b i l i t y used is as f o l l o w s : 

S ince t h e s e numbers r e a l l y r e p r e s e n t r a n k o r d e r s 
t h e y a re rounded o f f a t t h e end o f n u m e r i c a l com
p u t a t i o n s t o y i e l d t h e n e a r e s t v a l u e . I t i s t o 
b e n o t e d t h a t t h e r e i s a g r e a t e r d i s t a n c e be tween 
s t r o n g - m e d i u m t h a n be tween medium-weak. A c r e d i 
b i l i t y v a l u e i n t h e n e u t r a l range means t h e p r o 
p o s i t i o n i s h e l d t e m p o r a r i l y a s a c a n d i d a t e f o r 
b e l i e f . A f t e r ABS1 p roceeds t h r o u g h t h e phase 
c a l l e d T h i n k t i m e , t h e r e w i l l e x i s t n o c r e d i b i l i t i e s 
i n t h e n e u t r a l r a n g e . ABS1 s t r i v e s t o p o l a r i z e 
i t s b e l i e f s and t h u s t e n d s t o a v o i d s t a t e s o f 
n e u t r a l i t y o r d o u b t . 

D u r i n g T h i n k t i m e , ABS1 a t t e m p t s t o e s t a b l i s h 
t h e c r e d i b i l i t y o f t h e s t a t e m e n t s o f i n f o r m a n t 
w i t h whom i t has most r e c e n t l y c o n v e r s e d . I t 
f i r s t a s s i g n s a p r e l i m i n a r y c r e d i b i l i t y o f each 
o f t h e new s t a t e m e n t s based o n t h e g e n e r a l c r e d i 
b i l i t y o f t h i s i n f o r m a n t i n t h e semant i c c a t e g o r i e s 
o r domains t o w h i c h t h e s t a t e m e n t b e l o n g s . T h i s 
becomes t h e PCRED o f E q ( 3 ) . I t t h e n l o o k s a t a l l 
r e l e v a n t s t a t e m e n t s and r u l e s w h i c h a l r e a d y have 
c r e d i b i l i t i e s t o compute t h e f o u n d a t i o n a s i n 
E q ( l ) and c o n s i s t e n c y a s i n E q ( 2 ) . F i n a l l y i t 
a s s i g n s a c r e d i b i l i t y t o a s t a t e m e n t a c c o r d i n g t o 
E q ( 5 ) . 

As has been d e s c r i b e d , d u r i n g T a l k t i m e ABS1 

uses a n i n f e r e n c e p r o c e s s o f c o m b i n i n g s t a t e m e n t s 
and r u l e s t o r e p l y t o q u e s t i o n s whose answers 
canno t be f o u n d as a l r e a d y p r e s e n t s t a t e m e n t s . 
D u r i n g T h i n k t i m e , ABS1 uses t h i s i n f e r e n c e p r o c e s s 
t o g e n e r a t e new s t a t e m e n t s . A l l p o s s i b l e c o n 
c l u s i o n s a r e drawn u s i n g b o t h a l e f t t o r i g h t and 
r i g h t t o l e f t i n f e r e n c e p r o c e s s o n t h e r u l e s . The 
s t a t e m e n t s c o n c l u d e d a re a s s i g n e d t o t h e atom ' s e l f ' 
w h i c h i s a member o f t h e Persons l i s t . Thus ' s e l f ' 
i s t r e a t e d a s a n i n f o r m a n t l i k e any o t h e r and ' s e l f ' 
can conve rse w i t h ABS1. The s t a t e m e n t s g e n e r a t e d 
b y ' s e l f ' i n t h e i n f e r e n c e p r o c e s s o f T h i n k t i m e a re 
a s s i g n e d c r e d i b i l i t i e s and ' s e l f i n t u r n r e c e i v e s 
g l o b a l a s w e l l a s domain c r e d i b i l i t i e s . T h i s t y p e 
o f s e l f h o o d has amusing consequences , such as f i n d i n g 
' s e l f ' t o b e i n c r e d i b l e i n some domains o r . j udg ing 
t h e s t a t e m e n t ' s e l f i s n o t a m a c h i n e ' t o b e c r e d i b l e . 

The f i n a l p r o c e d u r e s o f t h i s phase i n v o l v e a 
r e e v a l u a t i o n o f t h e c r e d i b i l i t i e s o f t h e most 
r e c e n t i n f o r m a n t as a sou rce and o f ' s e l f ' . S ince 
i n f o r m a n t s t e n d t o r e p e a t t hemse lves o v e r t i m e , 
t h e f r e q u e n c y o f a s t a t e m e n t o r a r u l e i s he re used 
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to compute the c r e d i b i l i t y of an informant in each 
of the domains of i n t e r e s t which in t u r n al lows a 
new g loba l c r e d i b i l i t y to be assigned to the i n f o r 
mant. The same process is c a r r i e d out on ' s e l f . 
ABS1_ does not then t r y to recompute c r e d i b i l i t i e s 
of statements and ru les from other in formants . The 
p o t e n t i a l c i r c u l a r i t i e s here are evident and must 
be avoided. 

Discussion 

We have descr ibed in d e t a i l an a r t i f i c i a l 
b e l i e f system (ABS1) in the form of a computer 
program which attempts to perform the i n t e l l i g e n t 
task of es t imat ing the c r e d i b i l i t y of human sources 
of i n fo rma t i on . There are many uses f o r such a 
program. At the moment we are using it to study 
the problem of change in a b e l i e f system. Given 
s t a r t i n g b e l i e f s o f h igh c r e d i b i l i t y from a h i g h l y 
c red ib le i n i t i a l source, ABS1 is being exposed to 
dialogues w i t h other human sources who may agree or 
disagree w i t h the i n i t i a l source. Does ABS1 change 
as a r e s u l t of t h i s experience and what is the 
change a func t i on of? We s h a l l answer these ques
t i o n s in a f u t u re r e p o r t . 

Summary 

An a r t i f i c i a l b e l i e f system (ABS1) capable 
of conducting dialogues w i t h humans has been con
s t r u c t e d . I t intakes whatever in fo rmat ion i t 
rece ives , answers questions and estab l ishes the 
c r e d i b i l i t y of the in fo rmat ion as w e l l as i t s human 
source. I t i s c u r r e n t l y being used to study the 
problem of change and res is tance to change in a 
b e l i e f system. 
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