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Tests were performed with the 
program "US Presidential 
Elections" and the future 
relationship between neuro- 
computers and the human 
sciences was discussed. 

1. Introduction 
T h i s  paper  w i l l  d i s c u s s  

t h e  type of neurocomputer be ing  
developed i n  Krasnoyarsk (by 
S. E. Gilev ,  A. N. Gorban, 
E. M. Mirkes) ,  d e s c r i b e  t h e  
r e s u l t s  of some experiments ,  
and conclude with a d i s c u s s i o n  
on p o s s i b l e  f u t u r e  applications 
of neurocomputers  i n  t h e  human 

s c i e n c e s .  
The neurons and synapses  

which w i l l  be d i s c u s s e d  i n  t h i s  
paper  a r e  n o t  a c t u a l  phys i ca l  
o b j e c t s ,  b u t  r a t h e r  they a r e  
t h e o r e t i c a l  mathematical  
e n t i t i e s .  The neurocomputer 
i t s e l f  is r e a l i z e d  through a 
program which i s  r u n  on a 
convent iona l  IBM compatible  
computer. Thus t h e  Krasnoyarsk 
neurocomputer is modeled on a 
convent iona l  computer. 

In o rde r  t o  c l a r i f y  t h e  
meaning of t h e  term " t r a i n "  a s  
a p p l i e d  t o  NC, c o n s i d e r  a 
s imple  problem of p a t t e r n  



r e c o g n i t i o n ,  and compare t h e  
t r a i n i n g  o f  a neurocomputer 
with t h e  t r a i n i n g  of  a sma l l  
c h i l d  l e a r n i n g  t o  speak. 
suppose we have t h r e e  s imple  
p i c t u r e s :  an apple ,  a banana, 
and a pea r ,  and t h e  t a s k  is t o  
r ecogn ize  and i d e n t i f y  each 
p i c t u r e .  one method of  t each ing  
the  c h i l d  may be t o  show him o r  
h e r  each p i c t u r e  one by one, 
ask what t h e  p i c t u r e  is, and 
c o r r e c t  any mistakes.  A s i m i l a r  
p rocess  may occur  i n  the  NC 
where a b u i l t - i n  f e a t u r e  c a l l e d  
" t e a c h e r "  p r e s e n t s  t h e  network 
with t h e  p i c t u r e s ,  and upon 
r e c e i v i n g  an answer w i l l  t r y  t o  
c o r r e c t  mis takes .  The p rocess  
w i l l  need t o  be r epea ted  
s e v e r a l  t imes  depending upon 
the  complexi ty  of t h e  problem 
and t h e  c a p a b i l i t y  of  t he  
1 e a rn  e r. Th i s  p rocess  of 
r epea ted  p r e s e n t a t i o n  and 
c o r r e c t i n g  of  mis t akes  is 
ca 1 1 ed ' t r a i n i n g  '. 

There  is one very  
impor t an t  d i f f e r e n c e  i n  t h e  
s t r u c t u r e  o f  t h i s  t r a i n i n g  
p r o c e s s  for a c h i l d  and f o r  the  
Krasnoyarsk NC. when t h e  c h i l d  
makes a mistake,  he is 

immediately co r rec t ed .  
However, t h e  NC is c o r r e c t e d  
o n l y  a f t e r  i t  has  been shown 
each p i c t u r e  and responded. 
Here t h e  t e a c h e r  makes a 
c o r r e c t i o n  of t h e  summed e r r o r .  
T h i s  , d i f f e r e n c e  i n  t r a i n i n g  is  
what s e p a r a t e s  t he  Krasnoyarsk 
NC system from o t h e r  systems,  
and may permi t  i t  t o  t r a i n  t e n s  
of thousands of  t imes  f a s t e r  i n  
c e r t a i n  a p p l i c a t i o n s  [ 11.  

Another u s e f u l  
c h a r a c t e r i s t i c  of  t he  
neurocomputer i s  t h a t  i f  i t  is 
n o t  c e r t a i n  of an answer, i t  
can t e l l  t h e  u s e r  t he  degree  of 
i ts  u n c e r t a i n t y .  For i n s t a n c e  
whereas a c h i l d  may s imply  
r e p l y  t h a t  he is " p r e t t y  s u r e "  
t h a t  t h e  p i c t u r e  is of an 
apple ,  t h e  neurocomputers can 
t e l l  you i t  is 82% su re .  

The above example of 
t r a i n i n g  is q u i t e  s imple,  bu t  
u s e f u l ,  s i n c e  t h e  same b a s i c  
p rocess  is used fo r  much more 
complicated problems, f o r  
example, in t r y i n g  t o  p r e d i c t  
t h e  outcome of  U. s. 
p r e s i d e n t i a l  e l e c t i o n s .  I n  
f a c t  such  a program h a s  been 
c r e a t e d  i n  Krasnoyarsk. A f t e r  
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e n t e r i n g  d a t a  of v a r i o u s  
e l e c t i o n s  i n  h i s t o r y ,  t h i s  
program w i l l  make a p r e d i c t i o n  
on t h e  outcome of a g iven  

. e l e c t i o n ,  e i t h e r  r e a l  o r  
hypo t h e  t i c a l .  T h i s  program 
c o n s i s t s  of  t h r e e  main s teps:  
I )  c r e a t e  a network t o  s u i t  t h e  
problem 
2 )  t r a i n  t h e  network 
3 )  apply  t h e  network t o  a 
d e s i r e d  s i t u a t i o n .  

C r e a t i n g  a network, 
i n v o l v e s  choosing such 
parameters  a s  t he  number of  
neurons,  t h e  maximum and 
minimum v a l u e s  of t h e  synapse  
connec t ions  and v a r i o u s  o t h e r  

. paramete r s  r e l a t e d  t o  the  
t h e o r e t i c a l  a lgo r i thm upon 
which t h e  system is based [I]. 
Once t h e  network is c r e a t e d ,  i t  
is g iven  a name and s t o r e d  i n  
t h e  form of  a ma t r ix  in t h e  
memory of  t h e  neurocomputer. 

The n e x t  s t e p  is t r a i n i n g .  
A S  mentioned be fo re ,  t h e  
neurocomputer is s e l f - t r a i n i n g  
by means of  a f e a t u r e  c a l l e d  
' t e a c h e r " .  Before t h e  t e a c h e r  
can begin  t r a i n i n g ,  however, 
t h e  u s e r  m u s t  g i v e  t h e  computer 
t r a i n i n g  informat ion .  The 

in fo rma t ion  given t o  the  
computer depends upon t h e  g o a l s  
of  t h e  user .  In  our 
experiments ,  we gave i t  
in fo rma t ion  i n  t h e  form of 
answers t o  q u e s t i o n s  about  the  
p o l i t i c a l ,  economic a 1, and 
s o c i a l  c o n d i t i o n s  of  the  
coun t ry  a s  wel l  a s  some 
in fo rma t ion  about  t he  

S ince  i n  each e l e c t i o n  t h e r e  
a r e  two main opponents,  the  
cand ida te  of t h e  p a r t y  
c u r r e n t l y  i n  power (P -pa r ty )  
and t h e  cand ida te  of t h e  main 
o p p o s i t i o n  p a r t y  ( 0 - p a r t y ) ,  t he  
p o s s i b l e  answers t o  these  
q u e s t i o n s  a r e  " y e s " ,  "no" ,  o r  
.unknown". These q u e s t i o n s  a r e  
c o l l e c t e d  i n  the  Table  1. The 
answers cor responding  t o  the  
v i c t o r i e s  of  t h e  P-party a r e  
p re sen ted  i n  t h e  Table  2, while  
i n  t h e  Table  3 we g i v e  the  
answers vor  t h e  v i c t o r i e s  of 
t h e  0-party.  

These answers f o r  v a r i o u s  
e l e c t i o n s  a r e  e n t e r e d  i n t o  the  
NC a long  wi th  the  name of t he  
winning par ty .  Next the  
t e a c h e r  beg ins  t o  t r a i n  the  
network. Using a r a t h e r  

c a n d i d a t e s  themselves  [ ? I -  



TABLE 1. QUESTIONS TABLE 2. P-PARTY VICTORIES 
1 )  Has t h e  P-party been 
i n  power f o r  more t h a n  
one term? 
2 )  Did the P-party 
r e c e i v e  more than 50% 
of  t h e  p o p u l a r  v o t e  i n  
t h e  l a s t  e l e c t i o n ?  
3 )  Was t h e r e  s i g n i f i c a n t  
a c t i v i t y  of a t h i r d  
P a r t y  d u r i n g  t h e  
e l e c t i o n  year?  
4 )  was t h e r e  s e r i o u s  
c o m p e t i t i o n  i n  t h e  
P-party p r i m a r i e s ?  
5 )  was t h e  P-party 
c a n d i d a t e  t h e  p r e s i d e n t  
a t  t h e  time of t h e  
e l e c t  i o n ?  
6 )  was t h e r e  a 
d e p r e s s i o n  o r  r e c e s s i o n  
i n  t h e  e l e c t i o n  year?  
7 )  was t h e r e  a growth i n  
t h e  g r o s s  n a t i o n a l  
product  of more than  
2. 1% i n  t h e  y e a r  of t h e  
e l  e c  t ion?  
8 )  Did t h e  P-party 
p r e s i d e n t  make any 
s u b s t a n t i a l  p o l i t i c a l  
changes d u r i n g  h i s  term? 
9 )  Did s i g n i f i c a n t  
s o c i a l  t e n s i o n  e x i s t  
d u r i n g  t h e  term of t h e  
P-par ty?  
i o )  was t h e  P-party 
a d m i n i s t r a t i o n  g u i l t y  
of any s e r i o u s  m i s t a k e s  
o r  s c a n d a l s ?  
11) was t h e  P-party 
c a n d i d a t e  a n a t i o n a l  
hero? 
1 2 )  was . t h e  O-party 
c a n d i d a t e  a n a t i o n a l  
hero? 

E l e c t i o n  Answers 
No. Year 1 2 3 4 5 

p-1 1 8 6 4  n n n n y 
p-2 1868 y y n n n 
p-3 1872 y y n n y 
p-4 1880 y n n y n 
p-5 ,1888 n n n n y 
p-6 1 9 0 0  n y n n y 
p-7 1 9 0 4  y y n n y 
p-8 1 9 0 8  y y n n n 
p-9 1 9 1 6  n n n n y 
p-IO 1 9 2 4  n y y n y 
p-11 1 9 2 8  y y n n n 
p-12 1 9 3 6  n y n n y 
p-13 1 9 4 0  y y n n y 
p-14 1 9 4 4  y y n n y 
p-15 1 9 4 8  y y y n y 
p-16 ,1956 n y n n y 
p-17 1 9 6 4  n n n n y 
p-18 1 9 7 2  n n n n y 

~~ ~~ 

t o  Q u e s t i o n s  
6 7 8 9 10  11 1 2  

n n y y  n n n 
n Y Y Y  n Y n 
n y n n  n y n 
n y y n  n n n 
n n n n  n n n 
n y n n  n n y 
n n n n  n y n 
n n y n  n n y 
n n y n  n n n 
n Y Y n  Y n n 
n y n n  n n n 
Y Y Y n  n Y n 
Y Y Y n  n Y n 
n Y Y n  n Y n 
n n y n  n n n 
n n n n  n y n 
n y n n  n n n 
n Y Y Y  n n n 

TABLE 3.  O-PARTY VICTORIES 

E l e c t i o n  Answers t o  Q u e s t i o n s  
No. Year 1 2 3 4 5 6 7 8 9 10  11 1 2  

0-1 1 8 6 0  y n y y n n y n y  n n n 
0-2 1 8 7 6  y y n y n y n n n  y n n 
0-3 1 8 8 4  y n n y n n y n y  n y n 
0-4 1 8 9 2  n n y n y n n y y  n n y 
0 - 5  1896 n n n y n y n y y  n y n 
0-6 1 9 1 2  y y y y y n y n n  n n n 
0-7 1 9 2 0  y n n y n n n y y  n n n 
0-8 1 9 3 2  y y n n y y n n y  n n y 
0-9  1952 y n n y n n y n n  y n y 
0 - 1 0 1 9 6 0  y y n n n y n n n  n n y 
0 - 1 1 1 9 6 8  y y y y n n y y y  n n n 
0 - 1 2 1 9 7 6  y y n y y n n n n  y n n 
0 - 1 3 1 9 8 0  n n y y y y n n n  y n y 
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compl ica ted  a lgo r i thm [ I ] ,  t h e  
t e a c h e r  b e g i n s  t o  a d j u s t  t h e  
synapses .  When t h e  opt imal  
performance o f  t h e  network is 
found, t r a i n i n g  s t e p  is 
f i n i s h e d .  T h i s  p r o c e s s  of 
t r a i n i n g  may t ake  from 1-10 

minutes  (on an IBM PC/AT, 
286-10)  depending upon t h e  
c h a r a c t e r i s t i c s  of t h e  network 
and t h e  type  of t r a i n i n g .  

The t h i r d  and f i n a l  s t e p  
is t o  app ly  t h e  network t o  a 
s p e c i f i c  s i t u a t i o n .  Th i s  
a p p l i c a t i o n  d i f f e r s  from t h e  
example of  p a t t e r n  r e c o g n i t i o n  
g iven  e a r l i e r  i n  t h a t  a t r a i n e d  
network i s  now p resen ted  w i t h  a 
s i t u a t i o n  t h a t  i t  h a s  never  
b e f o r e  seen.  Here a s i t u a t i o n  
is c r e a t e d ,  e i t h e r  r e a l  or  
imaginary,  by answering t h e  1 2  

q u e s t i o n s ,  and then t h e  NC is 
asked who w i l l  win t h i s  
e l e c t i o n  ( t h e  t ime necessa ry  
f o r  t h i s  d e c i s i o n  is  on t h e  
o r d e r  of  . 0 1  seconds) .  

Another u s e f u l  c a p a b i l i t y  
of t h i s  program is t h a t  a f t e r  
t r a i n i n g  t h e  network ( w i t h  as 
much o r  a s  l i t t l e  i n fo rma t ion  
a s  d e s i r e d  f o r  a g iven  t e s t ) ,  
i t  is p o s s i b l e  t o  f i n d  o u t  t h e  

N C ’ s  opin ion  of  t h e  r e l a t i v e  
importance of each of the  
q u e s t i o n s  w i t h  r e s p e c t  t o  one 
another .  

Having d e s c r i b e d  the  b a s i c  
s t e p s  of o p e r a t i o n ,  we w i l l  now 
t u r n  our a t t e n t i o n  t o  t h e  
r e s u l t s  of some t e s t s  t h a t  were 
c a r r i e d  o u t  w i th  t h i s  program. 
These t e s t s  have been chosen 
f o r  two reasons.  F i r s t ,  t o  
demonst ra te  t h e  p r e d i c t i o n  
c a p a b i l i t i e s  of t he  N C. 

Second, t o  demonst ra te  t h e  
N C ’ s  a b i l i t y  t o  f i n d  
r e l a t i o n s h i p s  t h a t  would no t  be 
p o s s i b l e  t o  f i n d  wi thout  
computers. 

2. T e s t  R e s u l t s  
TEST 1: P r e d i c t i o n  
c a p a b i l i t i e s  of t he  
Neurocomputer 

The f i r s t  t e s t  i n  t h i s  
s e c t i o n  was conducted i n  o r d e r  
t o  f i n d  t h e  r e l a t i o n s h i p  
between t h e  number of  e l e c t i o n s  
used i n  t h e  t r a i n i n g  p rocess  
and t h e  accuracy  wi th  which t h e  
NC is a b l e  t o  p r e d i c t  t he  
remaining e l e c t i o n s .  AS i n  a l l  
o f  t h e  fo l lowing  experiments ,  
we used t h e  US p r e s i d e n t i a l  



- e l e c t i o n s  beginning  w i t h  t h e  
e l e c t i o n  of  1 8 6 0  and ending 
wi th  t h e  e l e c t i o n  of  1980 .  

The r e s u l t s  a r e  shown i n  
f i g u r e  1. For each network t h e  
number o f  P-par ty  and O-party 
e l e c t i o n s  used i n  t r a i n i n g  is 
equal .  T h e r e f o r e  the  f i r s t  6 

e l e c t i o n s  used a r e  n o t  t h e  6 

e l e c t i o n s  beginning  wi th  the  
1 8 6 0  e l e c t i o n  bu t  t h e  f i r s t  
t h r e e  P-party v i c t o r i e s  
beginning  wi th  1 8 6 0  and a l s o  
t h e  f i rs t  3 O-party v i c t o r i e s .  

A v a r i a n t  of t h i s  
experiment  was conducted i n  
which we t r a i n e d  networks on 
l a t e r  e l e c t i o n s ,  and t e s t e d  the  
NCs a b i l i t y  t o  ' p r e d i c t  
e a r l i e r  e l e c t i o n s .  These 
r e s u l t s  a r e  shown i n  f i g u r e  2. 

The above t e s t s ,  a s  wel l  
a s  t e s t s  p re sen ted  i n  o t h e r  
s e c t i o n s ,  were performed with 
networks c o n s i s t i n g  of  1 6  

neurons.  

TEST 2: Eva lua t ing  of t h e  
Importance o f  Ques t ions .  

A s  s t a t e d  e a r l i e r ,  a f t e r  
t r a i n i n g  a network i t  is 
p o s s i b l e  t o  s e e  on t h e  d i s p l a y  
t h e  networks e v a l u a t i o n  of t h e  

r e l a t i v e  importance of each 
ques t ion .  F i r s t  we t r a i n e d  a 
n e t  u s ing  a l l  e l e c t i o n s  from 
1 8 6 0  t o  1980 .  The 4 most 
impor t an t  q u e s t i o n s  accord ing  
t o  t h e  NC a r e ,  i n  dec reas ing  
o r d e r  of importance: 

1) was t h e r e  s e r i o u s  
compe t i t i on  i n  t h e  P-party 
p r imar i e s?  (yes ,  bad f o r  
P-par ty} 

2 )  Did s i g n i f i c a n t  s o c i a l  
t e n s i o n  e x i s t  d u r i n g  t h e  
P-party' s p rev ious  term? 
(yes-bad f o r  P-par ty)  

3 )  was t h e r e  a growth i n  
t h e  g r o s s  n a t i o n a l  product  more 
than  2 . 1 %  i n  t h e  e l e c t i o n  year?  
(yes-good f o r  P-par ty)  

4 )  Did t h e  P-party 
p r e s i d e n t  make any s u b s t a n t i a l  
p o l i t i c a l  changes du r ing  h i s  
term? {yes-good f o r  P-par ty} 

Using on ly  t h e s e  f o u r  
q u e s t i o n s  we r epea ted  i n  p a r t  
TEST 1 and t h e  r e s u l t s  a r e  
shown i n  f i g u r e  3. 

TEST 3: E l e c t i o n  "Underdogs" 
Another , i n t e r e s t i n g  r e s u l t  

of t h e s e  exper iments  is t h a t  
t h e  computer c o n s i s t e n t l y  had 
t r o u b l e  p r e d i c t i n g  c e r t a i n  
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e l e c t i o n s .  We c a l l  t h e  
P r e s i d e n t s  who b e a t  t h e  odds 
"underdog" P r e s i d e n t s .  
Furthermore,  i t  was n o t i c e d  
t h a t  t h e r e  were underdogs of  
va ry ing  degrees ;  f o r  some 
e l e c t i o n s  t h e  NC o c c a s i o n a l l y  
e r r e d  ( s l i g h t  underdogs)  whi le  
f o r  o t h e r s  i t  a lmost  always 
e r r e d  ( s t r o n g  underdogs) .  
There was a group of  t h r e e  
p r e s i d e n t s  who were much 
s t r o n g e r  underdogs than  any of 
t h e  o t h e r s ,  they  were, i n  

s t r e n g t h ,  t h e  winners  of t h e  
e l e c t i o n s  of. 1892, 1880, and 

d e c r e a s i n g  o r d e r  of 

1896 (0-4, p-4, 0-5). 

TEST 4: ' T r a d i t i o n "  of t h e  
F i r s t  Two E l e c t i o n s  
and t h e i r  opponents  

The f i n a l  experiment  t h a t  
w i l l  be p re sen ted  i n  t h i s  
s e c t i o n  was conducted a s  an 
example of  how one might s e a r c h  
f o r  a new type  of r e l a t i o n s h i p ,  
p a t t e r n ,  o r  t r a d i t i o n .  Such a 
s e a r c h  could  be performed i n  
c o u n t l e s s  ways. we began by 
t r a i n i n g  a network wi th  t h e  
f i r s t  two e l e c t i o n s .  We then  
t e s t e d  t h e  ne twork ' s  a b i l i t y  t o  

p r e d i c t  t h e  remaining 
e l e c t i o n s .  Noting a l l  t he  
e l e c t i o n s  which were c o r r e c t l y  
p r e d i c t e d ,  we then  used these  
a s  we l l  a s  t h e  o r i g i n a l  two 
e l e c t i o n s  and r e t r a i n e d  t h e  
network. T h i s  p r o c e s s  was 
r e p e a t e d  u n t i l  t h e  network 
could  no l o n g e r  c o r r e c t l y  
p r e d i c t  any of t h e  remaining 
e l e c t  ions .  

For example, i n  one such 
experiment  a f t e r  t r a i n i n g  a 
network with t h e  f i r s t  two 
e l e c t i o n s  i t  was then  a b l e  t o  
c o r r e c t l y  p r e d i c t  a l l  remaining 
e l e c t i o n s  excep t  f o r  the  
e l e c t i o n s  of 1880, 1892, 1896, 
1920, 1928, 1932, 1960. Next, 
we t r a i n e d  t h e  same network 
us ing  a l l  t h e  e l e c t i o n s  except  
t hose  mentioned above. A f t e r  
t h i s  we noted t h a t  t h e  network 
could  then a l s o  p r e d i c t  
c o r r e c t l y  t h e  e l e c t i o n  of 1880, 
so  we t r a i n e d  i t  aga in ,  b u t  no 
f u r t h e r  improvements were 
noted. 

T h i s  exper iment  was 
r e p e a t e d  s e v e r a l  t imes,  each 
t ime wi th  a s e p a r a t e  group of 
i n c o r r e c t l y  p r e d i c t e d  
P r e s i d e n t s  remaining a t  t he  



end. Although these  groups 
were d i f f e r e n t , t h e r e  was a c o r e  
of f o u r  p r e s i d e n t s  who occur red  
i n  each group they  were those  
who were e l e c t e d  i n  1892,  1896, 
1 9 2 8 ,  1 9 3 2  (p-11, 0-4,  0 - 5 ,  

0-8 ). 
A v a r i a n t  of t h i s  

experiment  was performed i n  
which r a t h e r  than beginning  
wi th  t h e  f i r s t  two p r e s i d e n t s ,  
we began wi th  t h e  group of  f o u r  
p r e s i d e n t s  i n  t h e  above 
paragraph. Again we found a 
c o r e  of p r e s i d e n t s  who were 
i n c o r r e c t l y  p r e d i c t e d  each 
time: p-I, p-18, 0-1, 0 - 2 ,  0-3, 

0-6, 0-9, 0-11, 0-12. a s  wel l  
a s  a group who was c o r r e c t l y  
p r e d i c t e d  each time: p-6, p-7, 

p-10, p-12, p-13, p-14, p-16.- 

3. Discussion of R e s u l t s  
The above s e c t i o n  

d e s c r i b e s  a few of t h e  p o s s i b l e  
t es t s  t h a t  may be explored  wi th  
t h e  Program 'US P r e s i d e n t i a l  
E lec t ions .  ' These t e s t s  were 
n o t  chosen t o  answer any 
s p e c i f i c  ques t ion ,  b u t  r a t h e r  
t o  demons t r a t e  the  p r e d i c t i o n  
c a p a b i l i t i e s  of  t he  computer 
( t e s t s  1 and 2 ) ,  and a l s o  t o  

show how the  NC might f i n d  new 
r e l a t i o n s h i p s  and t endenc ie s  
and u s e  them t o  ana lyze  a 
s i t u a t i o n  ( t e s t s  2, 3, and 4 )  . 
In t h i s  sense ,  t h e  NC a c t u a l l y  
has  a s o r t  of ' i n t u i t i o n ' ;  i t  
is g iven  a l a r g e  amount of 
i n fo rma t ion ,  and, wi thout  
unde r s t and ing  t h e  p rocesses  
which c o n t r o l  t h e  s i t u a t i o n ,  i t  
is a b l e  t o  g i v e  i ts  op in ion  of 
t he  s i t u a t i o n ' s  outcome. 

During t h e s e  t e s t s  we a l s o  
found a t  t imes  t h a t  t h e  NC 
gene ra t ed  more q u e s t i o n s  than 
i t  answered. Some of t hese  
q u e s t i o n s ,  a l though p o s s i b l y  
i n t e r e s t i n g  t o  computer 
programmers, would b e s t  be 
answered by h i s t o r i a n s .  For 
example, a q u e s t i o n  n a t u r a l l y  
a r i s e s  when examining the  
r e s u l t s  of  TEST 1 ( f i g u r e s  1 

and 2) :  why is i t  e a s i e r  f o r  
t h e  NC t o  p r e d i c t  l a t e r  
e l e c t i o n s  a f t e r  b e i n g  t r a i n e d  
on e a r l i e r  e l e c t i o n s  than  i t  t o  
p r e d i c t  e a r l i e r  e l e c t i o n s  a f t e r  
be ing  t r a i n e d  on l a t e r  
e l e c t i o n s ?  P o s s i b l y  t h e  answer 
t o  t h i s  ques t ion  i n v o l v e s  t h e  
ve ry  development of t r a d i t i o n s  
or  perhaps  t h e  answer is more 
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q u e s t i o n s  concern t h e  
appearance  of underdog 
p r e s i d e n t s :  what made t h e s e  
e l e c t i o n s  d i f f i c u l t  f o r  t h e  NC 

t o  p r e d i c t ?  And what 
c o n d i t i o n s  e x i s t e d  a t  t h e  t ime 
which enabled  t h e s e  p r e s i d e n t s  
t o  'beat t h e  odds'  a s  
c a l c u l a t e d  by t h e  NC? F i n a l l y ,  
many q u e s t i o n s  a r i s e  when 
t r y i n g  t o  i n t e r p r e t  t h e  r e s u l t s  
of  t e s t  4: I n  what s e n s e  is 
t h i s  experiment  f i n d i n g  
t r a d i t i o n s ? ,  o r  hidden 
r e l a t i o n s h i p s ? ,  what is t h e  
r e l a t i o n s h i p  between t h e  two 
v a r i a n t s  of  t h i s  experiment? 

From t h e s e  t e s t s ,  r e s u l t s ,  
and t h e  above ques t ions ,  we 
begin  t o  s e e  t h e  p o s s i b i l i t i e s  
f o r  an e n t i r e l y  new c l a s s  of  
neurocomputer a p p l i c a t i o n s .  
For i n s t a n c e ,  i t  might be q u i t e  
i n t e r e s t i n g  f o r  a h i s t o r i a n  t o  
ask a computer "What i f .  .'. ? "; 

what i f  a h i s t o r i c a l  s i t u a t i o n  
had been a b i t  d i f f e r e n t  some 
time i n  t h e  p a s t ,  what might 
have been t h e  r e s u l t ?  

T e s t  3 d i sp layed  ano the r  

neurocomputers.  Here we saw 
t h e  NC e v a l u a t e  a list of 

u s e f u l  a p p l i c a t i o n  o f  

q u e s t i o n s  des igned  by e x p e r t s .  
The N C ' s  a b i l i t y  t o  q u a n t i f y  
i ts  "op in ion"  o f  t h e  importance 
o f  v a r i o u s  q u e s t i o n s  could be 
ex t remely  v a l u a b l e  i n  many 
f i e l d s  when p rocess ing  answers 
of su rveys  o r  t r y i n g  t o  
fo rmula t e  t h e  most u s e f u l  s e t  
of  ques t ions .  

Perhaps t h e  most obvious  
a p p l i c a t i o n  is t o  t r a i n  a 
network us ing  a l l  a v a i l a b l e  and 
p e r t i n e n t  in format ion ,  and then 
t o  f o r e c a s t  an upcoming 
e l e c t i o n .  Undoubtedly, t h i s  
has  been done many t imes  by 
both  p o l i t i c a l  p a r t i e s  , b u t  
probably n o t  us ing  t h e  unique 
advantages t h a t  N C ' s  might 
o f f e r .  For example, suppose 
t h a t  you wanted t o  run f o r  
p r e s i d e n t  i n  1 9 9 2 .  Before 
spending m i l l i o n s  of  d o l l a r s  on 
your campaign, i t  might be 
worth your  whi le  t o  g a t h e r  
i n fo rma t ion  o f  p a s t  e l e c t i o n s ,  
and then  pose t h e  q u e s t i o n  of 
your chances f o r  s u c c e s s  t o  an 
unbiased computer. Furthermore 
you might s e e  what changes i n  
t h e  c u r r e n t  s i t u a t i o n  might 
improve your chances Such 
q u e s t i o n s  about  'what changes 



might cause  what r e s u l t ”  a r e  
no t  new, answering them 
q u a n t i t a t i v e l y  is new. 

4. conclusion 
Perhaps  t h e  mos t 

r e v o l u t i o n a r y  a s p e c t  o f  
neurocomputers  is t h a t  t hey  can 
be a p p l i e d  t o  problems of  which 
we have ve ry  l i t t l e  
unders tanding .  Th i s  is q u i t e  
d i f f e r e n t  than  the  s t a n d a r d  use  
of computers  i n  sc i ence .  o f t e n  
s c i e n t i s t s  apply  computers t o  
a l g o r i t h m i c  problems ( i n  which 
the  problem can be s o l v e d  by a 
d e f i n e d  s e r i e s  of s t e p s ) .  For 
such problems t r a d i t i o n a l  
computers a r e  of  tremendous 
va lue ,  and can work thousands 
of t imes  f a s t e r  than  humans. 
But t h e r e  is ano the r  a r e a  of  
s c i e n c e  where t h e  e x a c t  n a t u r e  
o r  form of  t h e  problem is 
r a r e l y  w e l l  understood - t h e  
human s c i e n c e s .  In Hi s to ry ,  
P o l i t i c a l  Sc ience ,  Psychology, 
and Educat ion  s c i e n c e s  t h e r e  
a r e  many p o s s i b l e  a p p l i c a t i o n s  
of N C ’ s .  We have a l r e a d y  
d i s c u s s e d  some d i r e c t  
a p p l i c a t i o n s  i n  h i s t o r y  and 
p o l i t i c a l  s c i ence .  We a l s o  saw 

how new q u e s t i o n s  m i g h t  be 
formed i n  t h e  cour se  of t hese  
a p p l i c a t i o n s .  T h i s  a b i l i t y  t o  
f i n d  new q u e s t i o n s  should  no t  
be overlooked a s  i t  h a s  been 

. s a i d  t h a t  sometimes t h e  
q u e s t i o n  is much more impor tan t  
t han  t h e  answer. 
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