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DYNAMIC STOCHASTIC SIMULATION OF A SYSTEM CONTROLLED BY

STOCK-SIGNALS

The b a s ic  economic id e a s  o f  t h i s  r e s e a r c h  and t h e  f i r s t  r e -  

.4U l t s  on t h i s  l i n e  were p u b l i s h e d  In  a j o i n t  p ap e r1 ab o u t  autono-

mous ( v e g e t a t i v e )  c o n t r o l .  The d e t e r m i n i s t i c  b a s i c  model f o r  t h i s  

s im u la t io n  ex p erim en t  was worked o u t  by J .  K orna i and A. Slmono- 

v i t s ^ .  A, S im onovits  worked o u t  t h e  p ro o f s  o f  t h e  m ath em atica l  

th eo re m s ,  J .  Kornai c o n t r i b u t e d  t h e  economic i n t e r p r e t a t i o n  o f  

t h e  assum p tio n s  and r e s u l t s ^ .

The d e t e r m i n i s t i c  model

\

We i n v e s t i g a t e d  a dynamic system  by t h i s  model. T h is  

n i s t i c  Neumann-economy i s  c o n t r o l l e d  by d e c e n t r a l i s e d  

s i g n a l s .  The r e a l  sp h e re  o f  o u r  d e t e r m i n i s t i c  system  

c r ib e d  by t h e  fo l lo w in g  two e q u a t io n s :

w ( t  + 1)  -  w ( t )  -  Y ( t ) l  + r  ( t )  (1)

»

Ass. P r o f e s s o r ,  I n s t i t u t e  o f  Economics o f  t h e  H ungarian  Aca-
demy o f  S c ie n c e s ,  B u d ap es t ,  Hungary.

J .  K o r  n a i ,  B. M a r  t  o s .  Autonomous fu n c t io n in g  o f  
t h e  economic sys tem , "E conom etrica"  1973, n r  4 1 ,  p .  509-528,

J .  K o r n a i ;  A. - S i m o  n o  v i  t  s ,  D e c e n t r a l i z e d  con-
t r o l  p roblem s i n  Neumarm-economies ( i n  H u n g a r ian ) ,  "Szigma" 1975, 
n r  8, p .  8 1 -8 9 .

3 The a u th o r  i s  v e ry  g r a t e f u l  t o  J .  K o rn a i ,  ß .  K a r to s  and A, 
S i r o n o v i t s  f o r  t h e i r  i d e a s ,  v a lu a b l e  ad v ice  and u s e f u l  rem arks,
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d e te rm i-  
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•r

S ( t  + 1) =. S ( t )  -  В < r ( t  + 1) > -  (А -  с) < r  ( t )  > + Y ( t )  (2) 

w here: ■

r ( t )  i s  t h e  n v e c t o r  o f  p ro d u c t io n .  The v a r i a b l e  r^  i s  t h e  

o u tp u t  o f  s e c t o r  J .

Y ( t )  i s  t h e  n by n m a tr ix  o f  p u r c h a s e s .  The v a r i a b l e  Y ^  i s  t h e  

q u a n t i t y  o f  th e  p ro d u c t  i  p u rc h ased  by th e  s e c t o r  j ,

w(t)^ i s  th e  n v e c t o r  o f  t h e  o u tp u t  s t o c k s .  The v a r i a b l e  w^ i s  

t h e  s to c k  accum ula ted  by s e c t o r  j  from i t s  own p ro d u c t  i n  i t s  own 

in v e n to ry .  .

S (± )  i s  t h e  n by n m a tr ix  o f  t h e  s to c k  in p u t  s t o c k s .  The va-

r i a b l e  i s  t h e  p a r t  o f  t h e  t o t a l  in p u t  s to c k  above t h e  tech n o -

l o g i c a l l y  n e c e s s a ry  amount.

The t o t a l  i n p u t  s to c k  i s  composed o f  two p a r t s ,  t h e  t e c h n o lo g i -

c a l  in p u t  s to c k  and th e  s l a c k  in p u t  s to c k .  The sum o f  t h e  o u tp u t  

s to c k s  and  .the s l a c k  in p u t  s t o c k s  o f  t h e  economy i s  c a l l e d :  b u f f e r  

s to c k .

A i s  t h e  n. by n m a tr ix  o f  th e  c u r r e n t  i n p u t  c o e f f i c i e n t s .  

T h is  m a tr ix  i s  w e l l  known from th e  s t a t i c  and dynamic I . e o n t i e f

m odels .

3 i s  t h e  n by n  m a t r ix  o f  t h e  t e c h n o l o g i c a l l y  in d i s p e n s a b le

in p u t  s t o c k  c o e f f i c i e n t s .

С i s  t h e  n by h  m a tr ix  o f  t e c h n o l o g i c a l  i n p u t  s to c k  c o e f f i -

c i e n t s  w i th o u t  s c r a p p in g .

The ensem ble o f  А, В, С m a t r i c e s  i s  c a l l e d  th e  r e a l  s t r u c t u r e  

o f  ,tho  sys tem . The r e a l  s t r u c t u r e  i s  c o n s t a n t  i n  t im e .

In  t h e  c o n t r o l  sp h e re  n o rm a tiv e  c o n t r o l  i s  assumed. T here  i s  a 

n o rm a tiv e  p a th  o f  t h e  'system , a Neumann p a th  p l a y s  t h i s  r o l e .  Vie 

d e n o te  t h e  c o r re s p o n d in g  v a r i a b l e s  on t h e  n o rm a tiv e  p a t h  by t h e  sa-

me l e t t e r s  by an a s t e r i s k .  T h is  p a th  i s  d e s c r ib e d  by th e  f o l l o -

wing form s:

r  U )  и VQ Xq

/ < t ) =  Y0 X*

' « W , ; -  «О X0

(3)



s * (t )  .  S0 X0fc

where XQ i s  th e  Neumann grow th  c o e f f i c i e n t ,  Л >  1 .  ,

T here  i s  a u n iq u e  Neuroann-pnth which s a t i s f i e s  e q u a t io n s  ( l ) -  

- ( 2 )  b u t  on ly  u n d e r  t h e  f o l lo w in g  c o n d i t i o n s ; L e t  us  d eno te  th e  

m a t r ix  o f  t h e  norms o f  t h e  s l a c k  in p u t  s to c k  p e r  o u tp u t  by F 

and t h e  v e c t o r  o f  t h e  norms o f  th e  o u tp u t  s to c k  p e r  p ro d u c t io n  by g. 

L e t  us  d e n o te  by H t h e  m a t r ix  o f  t h e  полпз o f  b u f f e r  s to c k s :

И -  F + <g>. The Neumann-path ( 3 ) e x i s t s  and i s  u n iq u e  i f  Xf) and 

r Q a r e  s o l u t i o n s  o f  t h e  fo l lo w in g  e lg e n v a l u e - e lg e n v e c t o r  problem :

X0 (B + H )rQ n ( l  -  A + С + H )r0 

such  t h a t  XQ >  1 and rQ >  O, m oreover

w0 -  <ß > r o 

So -  F < r o >

Yo *1<XQ -  1) F ♦ A + Xo0 + С ) < r 0>

The n o rm a t iv e  Neumann-path i s  d e te rm in e d  by F ami <g> i f  t h e  

r e a l  s p h e re  i s  g iv e n .  I t  i s  proved  t h a t  comparing th e  economies 1 

and 2 which a r e  f u l l y  i d e n t i c a l  e x c e p t  f o r  t h e  norms o f  th e  buf-

f e r  s t o c k s  h j j  я h ^ j  f o r  ev e ry  ( i ,  j )  and a t  l e a s t  one component 

i s  d e f i n i t e l y  l a r g e r  i n  economy 1 th an  in  economy 2 ___ th an  t h e  

g row th  o f  economy 1 i s  s m a l l e r  th e n  that* o f  2: X0 i t

means i n  t h e  d e t e r m i n i s t i c  model t h a t  th e  i n c r e a s e  o f  t h e  b u f f e r  

s t o c k  norms s low s down th e  g row th  o f  th e  economy.

The c o n t r o l  o f  t h e  d e t e r m i n i s t i c  system  i s  d e s c r ib e d  in  th e  

f o l lo w in g  two e q u a t io n s :

r  ( t )  «= r ( t )  -  d® (w (t)  -  '■* ( t )  ] ( 4)

. Y ( t )  a Y#( t ) -  E ® [S(t)  -  S* ( t )  ] ( 5)

w here  t h e  l o g i c a l  p ro d u c t  o f  two m a t r i c e s  by e le m e n ts  i s  den o ted  

by symbol ®,

d i s  t h e  v e c t o r  o f  a d ju s tm e n t  speeds  o f  p r o d u c t io n ,

E i s  t h e  m a t r ix  o f  a d ju s tm e n t  sp ee d s  o f  p u rc h a s e s .



These e q u a t io n s  r e l a t e  t h e  d e v i a t i o n s  b e tw e en '  t h e  a c t u a l  and 

n o rm ativ e  v a lu e s  o f  t h e  s t a t e  v a r i a b l e s  t o  t h e  d e v i a t i o n s  o f  t h e  

c o n t r o l  v a r i a b l e s  from t h e i r  n o rm a tiv e  v a l u e s .  The sys tem  ( l ) - ( 5 )  

i s  viable^* i f  none o f  t h e  v a r i a b l e s  i s  n e g a t i v e  and i n  each  pe-

r io d  a t  l e a s t  one p ro d u c t io n  v a r i a b l e  i s  p o s i t i v e .  We a l s o  u se  

t h i s  d e f i n i t i o n  o f  v i a b i l i t y  in  o u r  s t o c h a s t i c  model. Both t h e  

d e t e r m i n i s t i c  system  and th e  s t o c h a s t i c  sys tem  i s  c a l c u l a t e d  r e -

c u r s i v e l y .

The S t o c h a s t i c  Model

The s t o c h a s t i c  v a r i a n t  d i f f e r s  from t h e  d e t e r m i n i s t i c  3ystem  

o n ly  in  c o n t r o l  e q u a t io n s  ( 4 ) - ( 5 ) ,  We assume t h e  s t o c h a s t i c  d i s -

tu rb a n c e  be.tween t h e  a c t u a l  and d e te rm in e d  v a l u e s  o f  p ro d u c t io n  

and purchases '^  L e t  u s  d en o te  t h e  a c tu a l  v a lu e s  by r  and Y;

rĄ+(t) =. ра Ю  rL ( t )  i  .  r ,  2, n

(5)

* ^ i j ^  ■* j  ^ {t )  i» á = "V» 2 ,  , .  . ^ n

where p^ ( t )  and ( t )  a r e  random numbers e x p r e s s in g  t h e  s t o -

c h a s t i c  d i s t u r b a n c e s  caused  by t h e  i r r e g u l a r  b e h a v io r  o f  t h e  d e c i -

s io n  m akers.

The d i s t u r b a n c e  i s  » u l t i p l i c a t i v e .  The v a lu e s  o f  t h e  random 

numbers p^ ( t ) and 5!̂ ., ( t ) a r e  d i s t r i b u t e d  u n i fo rm ly  on a g iv e n  i n -

t e r v a l  a rbund 1 ,

■ • ‘ 

The Problem s o f  t h e  S im u la t io n  Experim ent

Let .us now t u r n  t o  th e  b u f f e r  s to c k  and g row th  ra te .-  I t  i s  

p roved  t h a t  in  t h e  d e t e r m i n i s t i c  model t h e  i n c r e a s e  o f  t h e  b u f f e r

s to c k  nörnys slow s down th e  g ro w th  o f  th e  economy.

In  t h e  r e a l  l i f e  t h e  i n c r e a s i n g  o f  th e  b u f f e r  s to c k  norms

4 For th e  s s »  co n c e p t  K a r to  a u s e s  t h e  te rm  " p r a c t i c a b i l i t y ’’ 
)n r ' - -  ■-\лт d e l i v e r e d  t o  t h i s  c o n f e r e n c e .



m ight be u s e f u l  b ecau se  i t  may h e lp  t o  overcome th e  unexpected  

d i s t u r b a n c e s  o f  t h e  p r o d u c t io n ,  may make a d a p t io n  sm oother e t c .

We t r i e d  t o  i n v e s t i g a t e  t h e s e  q u e s t io n s  e x p e r im e n ta l ly .  The 

f i r s t  q u e s t i o n  o f  t h e  ex p er im en t was: How does t h e  v i a b i l i t y  o f  

t h e  sys tem  v a ry  by i n c r e a s i n g  t h e  b u f f e r  s to c k  p e r  p ro d u c t io n  

norms? Can we improve th e  v i a b i l i t y  o f  t h e  sys tem  in  t h i s  .way? 

T h is  q u e s t i o n  i s  r e l e v a n t  o n ly  i f  t h e  model i s  s t o c h a s t i c .  But we 

were u n a b le  t o  i n v e s t i g a t e  t h e  s t o c h a s t i c  model by a n a l y t i c a l  

method. Hence we used  com puter s i m u la t i o n  and t h e  Monte C ar lo  

t e c h n iq u e  t o  s tu d y  t h i s  p rob lem . The v i a b i l i t y  does  n o t  depend on 

t h e  b u f f e r  s to c k  p e r  p ro d u c t io n  o n ly ,  t h e r e f o r e  t h e  second q u es -  

t i o n  was t h e  fo l lo w in g :  How does t h e  v i a b i l i t y  o f  t h e  system  v a ry  

by i n c r e a s i n g  th e  random d i s t u r b a n c e s ?  I n  t h e  ex p e r im en ts  t h e  

number o f  p e r i o d s ,  t h e  i n v e s t i g a t e d  t im e  a l s o  v a r i e d .  The t h i r d  

q u e s t i o n  was: How does t h e  v i a b i l i t y  depend bn t h e  number o f  

p e r io d s ?

2
L e t  us d e n o te  t h e  number o f  p e r io d  by T. The T ( n  + n )  random 

numbers a r e  u n i fo rm ly  d i s t r i b u t e d  on t h e  i n t e r v a l  [1 -  ot; 1 + o t ) 

and in d ep en d e n t  o f  each  o t h e r .  ot and T a r e  f a c t o r s  o f  t h e  s im u la -

t i o n .

L e t  us  c a l l  i t  a n.m when we c a l c u l a t e  one p a t h  o f  o u r  model 

v a r i a b l e s  w i th  T and ot g iv e n .

An ex p e r im en t  c o n s i s t s  o f  s e v e r a l  r u n s ,  l e t  t h e i r  number be 

z .  In  t h e r e  runs t h e  same ot and T b u t  d i f f e r e n t  s e r i e s  o f  th e  ra n -

dom v a r i a b l e s  a r e  u s e d ,  z number o f  runs  i n  an ex p e r im en t  i s  a l s o  

a f a c t o r  o f  t h e  s i m u la t i o n .  T here  i s  one more f a c t o r  o f  t h e  simu-

l a t i o n ,  l e t  us  d e n o te  i t  by . ß  means t h e  r a t i o  o f  t h e  e lem en ts  

o f  m a t r i c e s  F and B, i . e .  t h e  r a t i o  o f  s l a c k  in p u t  s to c k  norms 

t o  t e c h n o l o g i c a l  i n p u t  c o e f f i c i e n t s .  The s im u la t io n  c o n s i s t s  o f  

s e v e r a l  s e r i e s -  o f  e x p e r im e n ts  i n  which t h e  v a l u e s  o f  t h e  f a c t o r s ,

a ,  , z and T a r e  d i f f e r e n t .  The s t a r t i n g ,  v a l u e s  o f  t h e  f a c t o r s  

and t h e  o t h e r  model p a r a m e te r s  were chosen  i n  auch a way t h a t  th e  

economic sys tem  s im u la te d  by o u r  model sh o u ld  be  r e a l i s t i c .  F o r  

example: i n  one e x p e r i m e n t - s e r i e s  t h e  f a c t o r  p i s  ab o u t  0Л,  so 

t h a t  t h e  g row th  c o e f f i c i e n t  i s  ab o u t  1 .0 5 .



The F.t»sooase o f  th e  S im u la t io n

'  A ru n  i s  v Labia i f  none o f  th e .  model v a r i a b l e  i s  n e g a t i v e  du-

I i.ng T p e r io d ь ( s e e  f i g ,  1 ) .  A run  i s  t io n -v ia b le  i f  . t h e r e  i s  a v a -

r i a b l e  i n  a p e r io d  which i s  n e g a t iv e .  L e t  m be t h e  number o f  t h e  

• v i a b l e  runs  among z ru n s .  F u r t h e r  t h e  p r o b a b i l i t y  o f  t h e  v i a b i l i t y  

o f  t h e  system  i s  c a l l e d  v i a b i l i t y .  T h e o r e t i c a l l y  t h e  v i a b i l i t y  i s  a 

b in o m ia l ly  d i s t r i b u t e d  s t o c h a s t i c  v a r ia b le .V ie  e s t i m a t e  t h e  v a lu e  o f  

t h i s  v a r i a b l e  by m/ г .  T h is  v a r i a b l e  depends on th e  f a c t o r s  oc, fb, 

г and  T and m/z i s  t h e  re s p o n se  o f  t h e  s i m u la t i o n .

R e s u l t s

At aby l e v e l  o f  t h e  b u f f e r  s to c k  p e r  p ro d u c t io n  ' n o m a  an in c -

r e a s e  o f  th e  random d i s t u r b a n c e s  m onotonely  d e c r e a s e s  t h e  v i a b i l i t y  

b u t  a t  d i f f e r e n t  sp eed s  ( s e e  t a b ,  1 ) .  The p a th  o f  t h e  s t o c h a s t i c  

model depends  a p p ro x im a te ly  l i n e a r l y  on th e  random d i s t u r b a n c e s .  We 

ex p ec ted  t h a t  I n c r e a s in g  th e  b u f f e r  s to c k  p e r  p ro d u c t io n  norms 

t h e  V i a b i l i t y  would i n c r e a s e  (n am ely ,  If,Jb̂  < / i 2 t h e n  m^/z < r,v,/z). 

" h i s  h y p o th e s i s  however i s  c o r r e c t  i n  an i n t e r v a l  o f  " sm a ll  

norms" o n ly  and f a i l s  f o r  l a r g e r  v a lu e s  o f  t h e  norms. I f  t h e  ra n -

dom d i s t u r b a n c e s  a r e  sm a l l  t h e  v i a b i l i t y  i s  r e l a t i v e l y  l a r g e .  In  

t h i s  c a s e  the- i n c r e a s e  o f  t h e  b u f f e r  s to c k s  i s  s u p e r f l u o u s .  I f  

t h e  random d i s t u r b a n c e s  a r e  m o d e ra te ly  s t r o n g . b o t h  to o  s m a l l  and 

to o  l a r g e  non:;s would be h a m f u l  b ec au se  th e  v i a b i l i t y  o f  t h e  

system  i s  s n a i l  in  b o th  c a s e s .  T here  i s  a medium v a lu e  . o f  t h e  

aortas a t  which th e  v i a b i l i t y  o f  t h e  sys tem  i s  maximum, ' At l a r g e  

ratvic a d i s t u r b a n c e s  t h e r e  i s  ńo norm which co u ld  h e lp  t o  f i g h t  

V.t'Se d i s t u r b a n c e s .  The v i a b i l i t y  i s  v e r y  s m a l l .

Ir, tao  i n t e r v a l  o f  " s m a l l*1 norms w i th  t h e  i n c r e a s i n g  o f  t h e  

v a l u e  o f  p  t h e  v i a b i l i t y  o f  t h e  sys tem  I n c r e a s e s  s t e e p l y .  Beyond 

t h i s  i n t e r v a l  t h e r e  i s  a c h a r a c t e r i s t i c  one where t h e - sys tem  i s  

a b l e  to  su rv iv e -  m o d era te ly  s t r o n g  randote d i s t u r b a n c e s .  I f  t h e  va-

lu e  o f  ß  i n c r e a s e s  f u r t h e r  t h e  s y s te m ,  can  s u r v i v e . s m a l l  d i s t u r -

bances  o n ly ,  ' In c re a s in g  • t h e  b u f f e r  s to c k  p e r  p ro d u c t io n  полое 

th e  c a p a b i l i t y  o f  t h e  system  to. s u r v iv e  th e  d i s t u r b a n c e s  a f t e r



The dependence  o f  t h e  v i a b i l i t y  on a ,  jb and XQ 

■z = ?00 ;  T = 100

ß

S ^

0 .02

0 .0 7 9

0 .0 4

0 .0 7 8

0 .0 8

0 .0 7 5

0 .12

0 .072

0 .1 6

0 .0 7 0

0 .2

0.068

0 .2 4

0.066

0 .4

0 .0 5 8

1 .

0 .0 4 2 0 . 01?

8 .

0 .007

20 .

0 .004

0.01 0 1 1 1 1 1 •i 1 1 1 1 1

- — - - **' - - . - - — **

0.02 0 0 1 1 1 1 1 1 1 1 1 1

0 .0 2 5 0 0 0 ,9 6 1 1 1 1 1 1 1 1 ' 1

0 .0 3 0 0 0 .3 6 1 1 1 1 1 1 1 1 1

0 .055 0 0 0 .0 4 0 .9 6 0 .9 6 0 .9 6 0 .9 6 0 .9 6 0 .9 6 0 .9 6 0 .9 6 0 .9 6

0 .0 4 0 0 0 0 .66 0 .92 0 .92 0 .9 2 0 .9 2 0 .9 2 0 .88 O.BO \0 . e c

0 .045 0 0 0 0 .2 3 0.G8 0 .88 0 .88 С, 88 0 .7 6 0 .6 0 0 .4 p 0 .4 0

0.C5 0 0 0 0 .0 4 0 .5 6 0.56 0 .5 2 0 .4 4 0 .3 6 0 .2 4 0 .20 0 .20

0 .055 0 0 0 0 0 .12 0 .2 8 0 .2 8 0 .20 0 .1 6 0 0 0

0 ,0 6 0 0 0 0 0 0 .0 4 0 .0 4 0.C4 0 0 0 0

D
yn

am
ic 

S
to

c
h

a
s
tic

 
S

im
u

la
tio

n
 

of 
a 

S
yatam

 
C

o
n

tr
o

lle
d



m/г

F ig ,  1 .  The Dependence o f  t h e  V i a b i l i t y  on fl, a t  D i f f e r e n t  L ev e ls
o f  <x; z = 300, T в 100

* . ' 
á sudden i n c r e a s e  t a k e s  up i t s  maximum, v a lu e  and o v e r  t h i s  norm

th e  v i a b i l i t y  d e c r e a s e s  a g a in .  I t  i s  i n t e r e s t i n g  t h a t  t h e  v a lu e

which g iv e s  th e  maximum s a f e t y  seems no t  t o  depend on th e  s i z e  o f

t h e  d i s t u r b a n c e s .

We t r y  t o  e x p l a i n  t h e s e  f i n d i n g s  by means o f  X0 , . . t h e  grow th

c o e f f i c i e n t  of t h e  n o rm a tiv e  p a th .  In  o u r  e x p e r im en t  t h e  v a lu e  o f

Л0 i s  d e t e m i m e l  by non« F o n ly  ar,d XQ i s  ve ry  c l o s e  t o  X, t h e



grow th  c o e f f i c i e n t  o f  th e  sys tem . We do n o t  make a c o n s id e r a b le  

b i a s  i f  we u s e  XQ i n s t e a d  o f  X.

I t  was proved  i n  t h e  b a s i c  d e t e r m i n i s t i c  model t h a t . i n c r e a s i n g  

t h e  b u f f e r  s to c k  p e r  p ro d u c t io n  n o rm sA Q d e c r e a s e s  ( s e e  t a b . 1 ) .  At 

a s e r i e s  o f  the-randora  d i s t u r b a n c e s  where Oi<i. X 0 -  1 , t h e  v i a b i l i t y  

o f  t h e  system  i s  v e r y  l a r g e  and does  n o t  depend on th e  v a lu e  of ß  . 

On t h e  o t h e r  hand i f  а * Л 0 -  1 ,  t h e  v i a b i l i t y  o f  t h e  system  i s  un-

c e r t a i n .  F i n a l l y  i f  a  > X0 -  1 ,  t h e  v i a b i l i t y  o f  t h e  system  dec-

r e a s e s  r a p i d l y .

The c o n c lu s io n s  o f  t h e  s i m u la t io n  a r e  t h e  fo l l o w in g ;  t h e  v i a -

b i l i t y  o f  th e  system  depends on t h e  b u f f e r  s to c k  p e r  p ro d u c t io n  

norms in  two ways. The i n c r e a s e  o f  th e  b u f f e r  s to c k  p e r  p roduc-

t i o n s  norms r i s e e  t h e  s a f e t y  o f  t h e  system  ( a t  th e  sm all  ß  v a-

l u e s  ) and d e c r e a s e s  t h e  grow th  r a t e  ( a t  t h e  l a r g e  /> v a l u e s ) .  

Sometimes th e  i n c r e a s e  o f  t h e  s to c k  norms i s  n o t  u s e f u l .  We re -

f r a i n  from draw ing n u m er ic a l  c o n c lu s io n ,  r a t h e r  r e s t r i c t  t h e  con-

c l u s i o n s  o f  t h e  ex p e r im en ts  to  t h e o r e t i o a l  p r o p o s i t i o n s :  t h e r e  

a r e  q u a l i t a t i v e l y  d i s t i n c t  i n t e r v a l s  o f  t h e  f a c t o r s ^  T here  a r e  

v a lu e s  o f  t h e  random d i s t u r b a n c e s  and t h e  s t o c k  norma a t  which 

th e  b e h a v io r  o f  th e  system  changes q u a l i t a t i v e l y ,

Zsuzsa  K ap itany

D'/riAMICZKA STOCiLASTYCZfiA SYMULACJA SYSTEMU STEROWANEGO 
PRZEZ SYGNAŁY 0 ZAPASACH

Wiadomo, że w modelu d e te rm in is ty c z n y m  w z ro s t  normatywnych za-
pasów powoduje spadek  tempa w z ro s tu  g o s p o d a rk i ,  W p r a k ty c e  p o d n ie -  
s i e n i e  norm zapasów noże mieć je d n a k  s e n s ,  o i l e  um ożliw ia poko-
n a n ie  n ieoczek iw anych  t r u d n o ś c i  i  z a k łó c e ń  w p r o d u k c j i ,  u ł a tw ia  
a d a p ta c j ę  systému do z m ie n ia ją c y c h  s i ę  warunków o to c z e n ia  i t d .

P rezentow ana p r a c a ,  p o s łu g u ją c  s i ę  eksperymentem symulacyjnym, 
w e r y f ik u j e  powyższe t e z y ,  r o z p a t r u j e  wpływ z w ię k s z e n ia  zapasów 
"buforowych" na żyw otność system u w modelach d e te rm in is ty czn y m  i  
s to chas tycznym .


