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where k is thn Neumann growth ceefficient, A > VUGS

i There is a unique Neumannepath which satisues equatTons (1)-
-(2) but only under the following (.oud:ltions: Let us denote the
‘matrix of the norms of the slack ;anut stock per output by e

and the vector of the norms of the output stock per pmduction by g..
 Let us denote by H the matrix of the norms of buffer stacks:
Y= F+<gd The Neumann-path (3) exists end is unique if LI e
T, éare solutions of the I‘ollowing eigenvalue—eiganvector pmblems

Ay (B+H)r - (I-—A+C+H)r
"suc!l'x that Ay 4> 1 and r, > o, moreover ‘
0,- {g> X .

S, = F <Py '

A \..'.[('x - 1) Fea + :':\°5 + J (r o

The nomative Neumazm-path 1s detemined by F and <g> 1f the

real spherc 18 given. It is proved that comparing the eoonomies 5t e
- and 2 whlch are rul%g)identical except for the norms of the buf-

‘fer stocks h for every (1 :j) and at least one component
15 deﬂnitaly larger 1n ~economy 1 than in economy

“stock. noms slows down the growth of the econony.

The control of the detemin&sﬂc aystem is described 1n the :

¢ following two equationsz

r (t) - r(t) - d@(w(t) -t (t) ] (‘{*)"‘
X (1:) - 1"(t) - E@[b(t) - (t)l S (5)‘5"’

where the logical pmduct of two matrices by elementa 1s deuoted ‘

by eymholo/ : ‘
LA 1s the vector of adjustmem: speeda of product;ion,
B 15 the matrix of adaustment speeds of purchasem

4

) growth of econory 1 is smaller then that’ of 23 A %{ < ).(" ,It 45 B
meang in the deteministic nodel that the inoreaae of the burfer:‘.‘. s
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Dynamio Stcchastic Simulatlon ot a Sgstem Controllud... ""J75“

" might be useful becausa it may help to overcome the unexpeoted
. diaturbancea of the production, may nake adaption smoother etc,,

We tried to investigate these questions experimeptally.‘ The

*  first question of the experiment was: How doeé the wvisbility of

the system vary by increasing ‘the buffer stock per production
norms?  Can we 1mnrove the viability of the system in thia wey?
This quastion 13‘ relevnnt only if the model is . stochastic. But we
were unable to investigate the stochastic model by analytical
method. Hence we used ccmputer simulation and: the Monte Cario
teéhniqua to study this problem, The viability does not depend on

the buffer stock per production only, therefore ‘the second ques-‘ﬁa'
.tion was the following: How does the viability of the gywtem vary | j

by increasing the random disturbances? 1In the experimerta qpe“

~ number of periods, the investigated time also varied, The third

' question was: How does the viability depend bn  the wvumber og
_perfods? ' & s AR S R T e

,:Factors of the Simulation

et us denote the nuiber of period by T. The T (n % n) random
numbera are uniformly distributed on the interval (1 w OBy g 0“-]

Lef us call 1t a8 run when we calculate one path ot our model

variables with T and & given, . ; 2

" An experiment consists of several runs. et their number be {
z, In there runs the same u.and T but different aeries of the Tan-
 dom variables are used, z number of runs In an experiment is also
a factor of the simulation. There is one more factor of the simu-“

lation, let us denote it by p. p means the ratlo  of the elements

of matrices F and B, i.,e, the ratio of slack 1nput stock nopms
,-to technological 1nput coefficients, The simulation consists of
several series. of axperiments in which the values of ' the factors, o

® A, z and T are different, The starting values of the factora

' ‘and the other model parameters were chosen in auch g way that the i

. economic system simulated by our model should be realistic. For
jl example: in one experiment—series the factor p 1s about Oulyy "59;
~»'lthat the growth coefficient is about 1.05.

G

" and 1ndependent ot each uvther, a'and T are Iactors ot the simul&-‘fvn‘f
,“tion. : ‘ ' ' i






b

2




W
.y

1%
A
%)

By 2%
MRl
L wh;,\?y‘;
G
L

Mg

L

Ay »
ARG TS




2|

s |
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It was pmved in the basic deteminis‘hlc model that 1nor~eusing

the butrer stock per production nomsa ‘decresses (see tab. 1)

a series of the..random disturbances where LA, -1, the viability
of the system 13 very large and does not depend on the valuc of p

~ On the other haud if a=a, ~ 1 the viabillty of the aystem is. un-

certain, Finally if u))t ‘ 1, the viab,inty or the system dec- b

reases rapidly. A ‘ uh
' The conclusions of the simulation are the tollowing.‘t‘ie via—

bility of the system depends on the buffer stock- per production

rorms in two ways. The. 1ncrease of the buffer stock per pmdqc- ."»
. tiong norms rises the safety of the syatem (at the small p Va=

gmwth coerﬂcient of the aystem. ‘ We c!o net make a ecnsiderabl B T
- bias if we use A inatead of Xy :

lues ) end decreases the growth rate (at the large A valuea). A

Sometimes the increaaa of the atook. norms’ is’ not useful .. Ve re- i
frain from drwing numerical comlusion. mther restrict the . conn ¢
clusions, of the experiments to theoretioal pmpositiona-' them

are. quqlitative;y distinct intervals of, the ractom. There are .

values of the. random disturbances and the stock norma at which
the behauor or the system chanzes qualitatively. G

Zsuzsa Kapitany

DYISAMICZNA STOCHASTYCZNA - "YMUI ACJTA SY.:TBNU STEROWANEGO
i PRI .aYGhALY ‘.APASAC'H , _

wWiadowo, Ze'w modelu deteminlstycmym wzrost normatywnych za=
paséw powoauje spadek tempa wzrostu gospodarki, W praktyce podnles
sienie norm zapasdw moze miec¢ Jednak sens 0 1le umozliwla pokom

nanie nieoczekiwanych trudnodci i zakideed w. produkcii,. ula‘cwia".r.

adaptacje systemu do zmieniajgcych si¢ warunkdw otoczenia itd,
Prezentowana praca, poslugulac sie eksperymentem symulacyjnym,

veryfikuje powyZerze tezy, rozpatmie wplyw zwickszenia gapasdw

Yhuforowych? na sywotnodd - systemu - w  modelach deterministyoznym i

~stochastycznym,



