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PREFACE 

T h i s  r e s e a r c h  work h a s  p a r t l y  been i n i t i a t e d  a t  IIASA s e m i n a r s  
on Gaming ( i n  August 1978 and October  1980) where g r e a t  i n t e r e s t  
was shown i n  t h e  s t a t e - o f - t h e - a r t  o f  t h e  gaming a c t i v i t i e s  i n  t h e  
s o c i a l i s t  c o u n t r i e s .  The r e p o r t e d  m a t e r i a l  c o v e r s  a major  p a r t  
of  t h e  r e s e a r c h  i n  t h e  a r e a  of  gaming i n  B u l g a r i a ,  Czechos lovak ia ,  
t h e  GDR, Hungary, Poland and t h e  USSR. The b a s i s  f o r  t h e  a n a l y s i s  
and t h e  compara t ive  s t u d i e s  are  t h e  p r o c e e d i n g s  from seven s u c c e s s i v e  
s e m i n a r s  on management s i m u l a t i o n  games h e l d  i n  P rague  ( 1 9 7 4 ) ,  E a s t  
B e r l i n  ( 1 9 7 5 ) ,  Budapest  ( 1 9 7 6 ) ,  W a r s a w  ( 1 9 7 7 ) ,  S o f i a  ( 1 9 7 8 ) ,  T b i l i s i  
(1  979) and Prague  ( 1  980) . 

I n  t h i s  working p a p e r  gaming i s  c o n s i d e r e d  as  a t o o l  f o r  
a p p l i e d  sys tems  a n a l y s i s  and s p e c i a l  emphasis  i s  g i v e n  t o  t h e  
f o l l o w i n g  a r e a s :  

- r e a s o n s  f o r  t h e  management s i m u l a t i o n  game development ;  
- taxonomy and d e f i n i t i o n s ;  
- m e t h o d o l o g i c a l  problems i n  t h e  d e s i g n  and implementa t ion  

of  management games; - d e s i g n  of  t h e  s i m u l a t i o n  sys tem of  models  i n  t h e  game; 
- m u l t i l e v e l  management s i m u l a t i o n  games; 
- a p p l i c a t i o n s  and t r a n s f e r s  of  management games. 

The g o a l  of  t h e  p a p e r  i s  t o  d i s s e m i n a t e  gaming methods and 
r e s u l t s  t h a t  have been o b t a i n e d  i n  t h e  s o c i a l i s t  c o u n t r i e s  when 
t h i s  approach w a s  u s e d  f o r  e d u c a t i o n a l  p u r p o s e s ,  f o r  t e a c h i n g  
s t u d e n t s  and managers ,  and f o r  r e s e a r c h  and o p e r a t i o n a l  p u r p o s e s  
t o  t e s t  i d e a s  and r e s o l v e  s i t u a t i o n s  i n  t h e  d e c i s i o n  making 
p r o c e s s .  

F i n a l l y ,  w e  hope t h a t  f u l f i l m e n t  of  t h i s  g o a l  w i l l  c o n t r i -  
b u t e  t o  b r i n g i n g  t o g e t h e r  t h e  s c i e n t i s t s  working i n  t h i s  a r e a  
by u s i n g  IIASA's un ique  p o s i t i o n  i n  t h e  &-west s c i e n t i f i c  
r e l a t i o n s h i p .  
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MANAGEMENT SIMULATION GAMES FOR EDUCATIONAL 
AND RESEARCH PURPOSES--A COMPARATIVE STUDY 
OF GAMING I N  TEE SOCIALIST COUNTRIES 

I s a k  Assa 

INTRODUCTION 

During t h e  l a s t  decade t h e r e  has ,  t o g e t h e r  wi th  t h e  development 
of l a r g e  and high speed computers, been a wide spread  a p p l i c a t i o n  of 
q u a n t i t a t i v e  methods i n  t h e  f i e l d  of management. The expanding 
n a t i o n a l  s o c i a l i s t  economies have become o b j e c t s  of ex t ens ive  ana l -  
y s i s  c a r r i e d  o u t  by s c i e n t i s t s  and p r a c t i t i o n e r s .  The problems 
which have a r i s e n  i n  t h e  ana lyses  have r e q u i r e d  immediate a t t e n t i o n  
because they  a r e  connected wi th  t h e  t a s k  of  t h e  economic and s o c i a l  
development a s  w e l l  a s  t h e  n e c e s s i t y  t o  improve methods of  p lanning  
and management. 

T h i s  need has  g iven  r i s e  t o  a s e a r c h  f o r  methods and t o o l s  which 
w i l l  provide new ways t o  a n a l y s e t h e p r o b l e m s  i n  s o c i a l  s c i e n c e s  
and economics. One of t h e  new approaches i s  t h e  management game 
approach t o  d e c i s i o n  making. I n  t h e  s c i e n t i f i c  l i t e r a t u r e  t h i s  
approach i s  very  o f t e n  r e f e r r e d  t o  d i f f e r e n t l y ,  according t o  
t h e  v a r i o u s  a l r e a d y  accep ted  terms such a s  "bus ines s  games", 
"planning games", " s imu la t ion  games", " i n t e r a c t i v e  games", 
" o p e r a t i o n a l  games", e t c .  

The p r o j e c t  - "Management Simulat ion Games" - r e p o r t e d  on here  
s t a r t e d  i n  1 9 7 4  a s  an e s s e n t i a l  p a r t  of t h e  CMEA'sU r e s e a r c h  p lan .  
S c i e n t i s t s  from s i x  s o c i a l i s t  c o u n t r i e s  ga the red  t o  work on t h e  i d e a  
of developing a new t o o l  f o r  systems a n a l y s i s  i n  l a r g e  socio-economic 
systems. 

-- - - 

H CMEA, a l s o  known a s  COMECON, i s  t h e  abb rev ia t ion  f o r  Committee 
f o r  Mutual Economic Aid. 



Many r e s u l t s  c o n c e r n i n g  problems o f  taxonomy, d e s i g n ,  
a p p l i c a t i o n ,  t r a n s f e r  and i m p l e m e n t a t i o n  o f  t h e  management s i m -  
u l a t i o n  games f o r  e d u c a t i o n a l  and  r e s e a r c h  p u r p o s e s  were r e p o r t e d  
from s e v e n  a n n u a l l y  h e l d  s e m i n a r s  d u r i n g  t h e  p e r i o d  1974-1980. 
The r e s e a r c h  work had i t s  s p e c i f i c  f e a t u r e s  i n  e a c h  p a r t i c u l a r  
c o u n t r y .  

An ove rv iew i s  g i v e n  i n  append ix  1 .  The s c i e n t i s t s  from t h e  
GDR have o r i e n t e d  t h e i r  e f f o r t s  t o w a r d s  t h e  c o n s t r u c t i o n  o f  educa-  
t i o n a l  games. The p a r t i c i p a n t s  i n  t h e  s e m i n a r s  f rom Humbolt 
U n i v e r s i t y ,  F r i e d r i c h  S c h i l l e r  U n i v e r s i t y  i n  J e n a ,  Wilhelm P i e c k  
U n i v e r s i t y  i n  Ros tock ,  Bergakademie i n  F r e i b e r g  e t c . ,  r e p o r t e d  
c o n s i d e r a b l e  e x p e r i e n c e  i n  t h e  a p p l i c a t i o n  o f  gaming i n  t h e i r  
e d u c a t i o n a l  programs.  

The s c i e n t i s t s  f rom t h e  CSSR d i s t i n g u i s h e d  t h e m s e l v e s  i n  t h e  
m e t h o d o l o g i c a l  f i e l d  by d e v e l o p i n g  p r o c e d u r e s  f o r  t h e  d e s i g n  and 
computer  programming o f  t h e  games. I n  t h e  l a s t  s emina r  t h e  
I n s t i t u t e  f o r  Management S t u d i e s  r e p o r t e d  a m u l t i l e v e l  management 
game f o r  p l a n n i n g  p u r p o s e s  a t  c o r p o r a t i o n a l  l e v e l .  

The m e t h o d o l o g i c a l  p rob lems  i n  t h e  f i e l d  o f  gaming are a l s o  
o f  i n t e r e s t  f o r  t h e  s c i e n t i s t s  f rom P o l a n d .  The I n s t i t u t e  f o r  
S c i e n t i f i c  O r g a n i z a t i o n  and Management i n  Gdansk h a s  a c h i e v e d  a  
g r e a t  d e a l  i n  t h e  f i e l d  o f  d i d a c t i c s  and psycho logy  i n  gaming. 
Games i n  a c c o u n t i n g  a r e  b e i n g  deve loped  i n  Lodz U n i v e r s i t y ,  i n  
p r o d u c t i o n  p l a n n i n g  on  e n t e r p r i s e  l e v e l  i n  W a r s a w  U n i v e r s i t y ,  
and i n  t h e  I n s t i t u t e  f o r  O r g a n i z a t i o n a l  S t u d i e s  and  T r a i n i n g  
o f  M a n a g e r i a l  S t a f f .  

B u l g a r i a n  s c i e n t i s t s  set  t h e m s e l v e s  t o  combine,  t h r o u g h  
gaming, t h e  s e a r c h  f o r  more e f f i c i e n t  methods i n  t h e  d e c i s l o n  
making p r o c e s s  w i t h  t h e  deve lopment  o f  a c t i v e  t e c h n i q u e s  (games)  
which t o g e t h e r  w i i l  f a c i l i t a t e  t h e  t r a i n i n g  o f  t o p  m a n a g e r i a l  
s t a f f .  I n  t h e  I n s t i t u t e  f o r  S o c i a l  Management i n  S o f i a  s e v e r a l  
games a r e  b e i n g  used  f o r b o t h  e d u c a t i o n a l  and  r e s e a r c h  p u r p o s e s .  

The d i s t i n g u i s h i n g  f e a t u r e  o f  t h e  r e s e a r c h  work b e i n g  
c a r r i e d  o u t  by t h e  s c i e n t i s t s  i n  Hungary i s  t h e  c o n s t r u c t i o n  o f  
many computer  games i n  t h e  I n s t i t u t e  t o  t h e  M i n i s t r y  o f  Lahour  i n  
Budapes t .  I n  t h e i r  p a p e r s ,  t h e y  have  managed t o  d i s c u s s  i n  g r e a t  
d e t a i l  t h e  m e t h o d o l o g i c a l  and  i m p l e m e n t a t i o n  p rob lems  i n  t h e  
d e s i g n  o f  games u s i n g  compute r s .  

P r a c t i c a l l y  a l l  areas i n  gaming are c o v e r e d  by t h e  p u b l i -  
c a t i o n s  o f  t h e  s c i e n t i s t s  f rom t h e  USSR. N e v e r t h e l e s s ,  t h e  
a c h i e v e m e n t s  i n  t h e  m a t h e m a t i c a l  t h e o r y  o f  gaming can  be  ment ioned  
h e r e  a s  a s p e c i f i c  f e a t u r e  o f  t h e  r e s e a r c h  work i n  t h e  I n s t i t u t e  
f o r  Management S c i e n c e s  i n  Moscow, i n  t h e  N o v o s i b i r s k  Depar tment  
o f  t h e  Academy o f  S c i e n c e  e t c .  C o n s i d e r a b l e  work i n  o p e r a t i o n a l  
gaming i s  t a k i n g  p l a c e  i n  Moscow U n i v e r s i t y  and i n  t h e  L e n i n g r a d  
F i n a n c i a l  and Economic I n s t i t u t e .  

The games r e p o r t e d  on i n  t h e  s e m i n a r s  w e r e  d e v e l o p e d  m a i n l y  
f o r  t h e  f i e l d  o f  economics .  Some t h e o r e t i c a l  and p r a c t i c a l  work 
i s  a l s o  g o i n g  on i n  t h e  f i e l d s  o f  m i l i t a r y  gaming,  f o r e i g n  t r a d e ,  
o r g a n i z a t i o n a l  b e h a v i o r ,  human r e l a t i o n s ,  p o l i t i c s ,  e c o l o g y  e tc .  
Such a p p l i c a t i o n s ,  however ,  were n o t  c o v e r e d  by t h e  s e m i n a r s .  



I t  shou ld  be p o i n t e d  o u t  h e r e  t h a t  many d i f f e r e n c e s  main ly  
c o n c e r n i n g  t h e  m e t h o d o l o g i c a l  problems i n  gaming e x i s t e d  between 
t h e  s c i e n t i s t s  a t  t h e  beg inn ing  of  t h e  p r o j e c t .  Some o f  t h e s e  
s t i l l  e x i s t ,  b u t  i n  o u r  o p i n i o n ,  t h e y  o n l y  c o n t r i b u t e  t o  a b e t t e r  
u n d e r s t a n d i n g  of  t h e  complex phenomena of  t h e  u s e  of  gaming i n  t h e  
sys tems a n a l y s i s  o f  complex socio-economic sys tems .  The main 
q u e s t i o n s  which came under  d i s c u s s i o n  w e r e :  

- What a r e  t h e  a d v a n t a g e s  and g a i n s  o f  u s i n g  gaming i n  
sys tem a n a l y s i s ?  - Can w e  s o l v e  t h e s e  problems by methods o t h e r  t h a n  
gaming? 

- What i s  man's r o l e  i n  gaming? 
- Does t h e  game converge  t o  a n  optimum s o l u t i o n ?  
- What k i n d  o f  p r a c t i c a l  problems c a n  be t a c k l e d  s u c c e s s f u l l y  

th rough  gaming? 

The r e a d e r  w i l l  f i n d  answers  t o  t h e s e  q u e s t i o n s  i n  t h e  
f o l l o w i n g  s e c t i o n s  which are s t r u c t u r e d  i n  t h e  same manner a s  t h e  
a r e a s  mentioned i n  t h e  p r e f a c e .  

REASONS FOR THE MANAGEMENT SIMULATION GAME DEVELOPMENT 

Q u a n t i t a t i v e  methods and l a r g e  scale computers  have become 
powerful  t o o l s  i n  s o c i a l  and economic sys tems  a n a l y s i s .  
T h e i r  contemporary s t a g e  o f  development  i s  b a s i c a l l y  c h a r a c t e r i z e d  
by models o r i e n t e d  t o  s o l v e  p a r t i a l  problems.  These c i r c u m s t a n c e s  
are due  t o  t h e  d i v i s i o n  o f  economic sys tems  i n t o  p r a c t i c a l l y  i n d e -  
penden t  subsys tems which h a s  g i v e n  r ise t o  m o n o d i s c i p l i n a r y  r e s e a r c h  
and a l s o  r e s u l t e d  i n  t h e  accumula t ion  o f  c o n s i d e r a b l e  knowledge, 
methods and t e c h n i q u e s .  The d i s a d v a n t a g e s  o f  t h e  decompos i t ion  
approach based on t h e  s e p a r a t e  t r e a t m e n t  o f  t h e  subsys tems have 
shown up t o g e t h e r  w i t h  t h e  c o n t i n u o u s  growth o f  s y s t e m ' s  complex- 
i t y  and became a  real  o b s t a c l e .  On t h e  o t h e r  hand t h e  sys tems  
under  s t u d y  are l a r g e  and c o n t a i n  numerous e l e m e n t s  l i n k e d  t o g e t h e r  
by complex r e l a t i o n s h i p s .  These sys tems  are n o t  e a s i l y  f o r m a l i z e d  
b o t h  because  t h e y  a r e s t o c h a s t i c  i n  n a t u r e  and because  of t h e  h i g h  de-  
g r e e  of  non-linearityanduncertainty which e x i s t s  w i t h i n  them. I n  
o r d e r  t o  t a c k l e  these sys tems  t h e  q u a n t i t a t i v e  methods a p p l i e d  i n  
s o c i a l  s c i e n c e s  and economics have deve loped  th rough  f o u r  e v o l u t i o n  
s t a g e s  i n  t h e  s o c i a l i s t  c o u n t r i e s :  - s t a t i s t i c a l  methods 
- i n p u t / o u t p u t  a n a l y s i s  t e c h n i q u e s  
- o p t i m i z a t i o n  methods 
- s i m u l a t i o n  t e c h n i q u e s  

The taxonomy o f  t h e  a p p l i e d  q u a n t i t a t i v e  methods i n  s o c i a l  
s c i e n c e s  and economics is  h i g h l y  g e n e r a l i z e d ,  b u t  i n  o u r  o p i n i o n  
r e f l e c t s  t h e  need o f  t h e  s c i e n t i s t s  f o r  methods which c a n  t a k e  
i n t o  a c c o u n t  t h e  " l a c k  o f  knowledge", i . e . ,  t h e  u n c e r t a i n t y  due 
t o  numerous f a c t o r s  which c a n n o t  be  f o r m a l i z e d  and which t o  a 
l a r g e  e x t e n t  i n f l u e n c e  t h e  f i n a l  s o l u t i o n .  

Among t h e s e  f a c t o r s  a r e  t h e  i n t u i t i o n ,  t h e  e x p e r i e n c e  and t h e  
h e u r i s t i c  a b i l i t i e s  o f  t h e  d e c i s i o n  maker. Management s i m u l a t i o n  
games a r e  a b l e  t o  c o m b i n e t h e  h e u r i s t i c  c a p a b i l i t i e s  o f  man on one  
hand and t h e  computing c a p a b i l i t i e s  o f  t h e  machine on t h e  o t h e r .  
T h e r e f o r e ,  t h i s  can  be c o n s i d e r e d  t h e  f i r s t  r e a s o n  f o r  t h e  u s e  of  
gaming i n  s o c i a l  s c i e n c e s  and economics. 



The second reason is that a large gap still exists between 
management theory and managerial practice. Quite often, in 
literature, scientists and model builders discuss the lack of 
interest shown by managers whilst making decisions with the help 
of models. On the other hand scientists decline experimental 
opportunities if those require time consuming data collection or 
if the statistical and empirical information is considered as 
being inaccurate and insufficient. The present situation in 
management practice and theory can be characterized by a serious 
lack of communication between the decision makers (managers- 
practitioners) and the mo2el builders. These circumstances are 
due to the following reasons: 

a) Management practice requires the construction of simple and 
realistic models which are easy to cope with and to under- 
stand. Such models in the most general case do not exist. 

b) The model building, the data collection, the model verifi- 
cation and implementation are interdependent activities. 
Most model builders and scientists in social management, 
think that the construction of an "elegant model" or the 
generation of a bright idea is the researcher's only 
domain. 

c) The social and economic reality is far too complex for one 
man, to comprehend completely independent of his profession, 
training or knowledge. The management problem's solution 
require a team of specialists which can provide a framework 
for interdisciplinary communication and a better ground for 
the study of the complex phenomena. 

Therefore the growing need for closer cooperation between 
scientists, and decision makers has given rise to the wide spread 
application of management simulation games. 

This new technique conveys information to the manager about 
planning methods, forecasting, computers, management technology, 
etc., in the simplest and most easily understandable way. One of the 
main features of management games is that they satisfy the edu- 
cational requirements in training managerial staff. They offer 
unique means of teaching the participants in the game to under- 
take appropriate action in the process of sequential decision 
making and to develop strategic abilities and positive managerial 
concepts and skills. 

The advantages to train managers and build games are not 
only on the educational side. The participants can also be used 
as experts in games for research or operational purposes. Such 
gaes are in general very difficult and expensive. These games 
require realistic models to be built on empirical data. The rules 
must be constructed according to the existing economic mechanisms. 
Finally, the game must be played with players who are practitioners 
and have high managerial skills and a good understanding of the 
economic processes. The requirement to use games for research 
and operational purposes can best be met in a place where managers 
and scientists have the opportunity to work together. Therefore, 



the teams of scientists working on management simulation games 
have consisted mainly of individuals from institutes involved 
in training managers from different sectors and management 
levels in the economy of a particular country. 

The third reason stems from the following. Earlier the 
attitude was that problems in management can be solved by use 
of large optimization models. It is now widely recognized that 
the decision making process is more than just making a choice. 
It involves a set of interconnected activities, such as goal 
setting, gathering and processing the required information, 
definition of the problem, generation of alternatives for the 
different courses of action, estimation of their possible out- 
comes and finally the actual commitment to some course of action 
and its realization. These activities, sometimes called phases 
in the decision making process, are formed by different people, 
at different times and in different places. 

The most efficient way to solve a complex management prob- 
lem which forms a system of decisions is to divide it into 
decision stages. This approach introduces the concept of 
hierarchy and subdivides the decisions into a number of sub- 
decisions sequentially in time. The subdecisions are closely 
related and form an oriented tree where the earlier decisions 
influence the later one. Each branch of the tree is a situation 
which has to be resolved and estimated. 

The combination of the quantification approach and the 
introduction of the concept of hierarchy and tree structure into 
decision making resulted in a new method: situation analysis. 

The idea is to identify the situations which are the key 
points in the decison making process and to facilitate their 
resolution by appropriate methods and techniques. The inter- 
action of the resolved situations can be handled successfully 
by the management game structure with an efficient use of a so- 
phisticated computer operation system. 

Therefore, we consider, the third reason for extensive de- 
velopment of management games and their useful application in 
the field of social science and economics as being the intro- 
duction of situation analysis in management. 

The fourth reason lies on the educhtional side of the man- 
agement game application. 

The gap between management theory and managerial practice 
is very often explained by the lack of interest of managers in 
the preparation and analysis of decisions with.the help of math- 
ematical models. The reasons are many and varied, ranging from 
little knowledge about- what models, computers and new manage- 
ment approaches can do to the organizational deficiencies and 
psychological barriers. The rapid development of technology . - 
and growth of computer applications inmanagement has made 
the decision makers regard it necessary to periodically 
obtain knowledge about planning methods, forecasting, 



compc te r  s c i e n c e ,  management t e c h n o l o g y  e t c .  I n  o r d e r  t o  convey 
t o  him t h i s a d v a n c e d  knowledge a  new e d u c a t i o n a l  t e c h n i q u e  was 
r e q u i r e d .  

The most  i m p o r t a n t  f e a t u r e  o f  a management game w i t h  a n  
e d u c a t i o n a l  p u r p o s e  i s  t h a t  it r e f l e c t s  t h e  s p e c i f i c  c h a r a c -  
t e r i s t ics  o f  t h e  m a n a g e r i a l  s t a f f . - I t  o f f e r s  a  u n i q u e  means o f  
t e a c h i n g  managers  ( p a r t i c i p a n t s  i n  t h e  game) how t o  t a k e  
a p p r o p r i a t e  a c t i o n  i n  the p r o c e s s  o f  s e q u e n t i a l  d e c i s i o n  making 
and t o  d e v e i o p  s t r a t e g i c  a b i l i t i e s  and  p o s i t i v e  management 
c o n c e p t s .  

TAXONOMY AND DEFINITIONS 

Management games a r e  u s e d  a. f o r  e d u c a t i o n a l  p u r p o s e s  t o  
t e a c h  s t u d e n t s  o r  managers  how t o  o p e r a t e  a  complex s y s t e m ,  
b.  f o r  p r a c t i c a l  a p p l i c a t i o n s  (management p u r p o s e s )  t o  t e s t  
a l t e r n a t i v e s  and  r e s o l v e  s i t u a t i o n s  i n  t h e  d e c i s i o n  making p r e  
cess and c. f o r  r e s e a r c h  p u r 2 o s e s  t o  test  t h e o r i e s ,  t o  a n a l y s e  
t h e  b e h a v i o r  o f  l a r g e  s o c i a l  and  economic s y s t e m s  and  e x p l o r e  
t h e  i m p l i c a t i o n s  o f  some mechanisms.  

T h e r e f o r e ,  management s i m u l a t i o n  games c a n  be  d i v i d e d  i n t o  
t h r e e  main g r o u p s  r e s p e c t i v e l y  a c c o r d i n g  t o  t h e  g o a l  which i s  t o  
be a c h i e v e d :  
a )  e d u c a t i o n a l  games ; 
b )  o p e r a t i o n a l  games; 
C )  r e s e a r c h  games. 

The r e s e a r c h  u n d e r t a k e n  on  t h e  e x i s t i n g  management s i m u l a t i o n  
games h a s  shown t h a t  s c i e n t i s t s  u s e  d i f f e r e n t  c l a s s i f i c a t i o n  c r i -  
t e r i a .  Fo r  example ,  games are v e r y  o f t e n  c l a s s i f i e d  a c c o r d i n g  t o  
t h e  a r e a  o f  u s e ,  economic games, m i l i t a r y  games ,  p l a n n i n g  games,  
r e g i o n a l  games,  b u s i n e s s  games e t c .  By a c c e p t i n g  d i f f e r e n t  c r i -  
t e r i a  w e  c a n  g s n e r a t e  s e v e r a l  c l a s s i f i c a t i o n s  which a l l  have  some 
u s e f u l  t h e o r e t i c a l  a p p l i c a t i o n s .  

A more i m p o r t a n t  q u e s t i o n  i s :  What c o n s t i t u t e s  management 
s i m u l a t i o n  game? The answzr  i s  c l o s e l y  r e l a t e d  t o  t h e  b a s i c  
p r i n c i p l e s  o f  game t h e o r y .  G a m e  t h e o r y  i s  g e n e r a l l y  c o n s i d e r e d  
as a  m a t h e m a t i c a l  s t u d y  o f  c o m p e t i t i v e  and  c o n f l i c t i n g  s i t u a t i o n s .  
T h a t  c o u l d  mean t h a t  a n  e l e m e n t  o f  c o n f l i c t  s h o u l d  a l w a y s  e x i s t  
i n  gaming. I n  t h e  s o c i a l i s t  c o u n t r y ,  however ,  v e r y  f ew games, 
u s u a l l y  o n l y  t h o s e  a d o p t e d  from c o u n t r i e s  w i t h  m a r k e t  economies ,  
c o n t a i n  t h i s  f e a t u r e .  The m a j o r i t y  o f  t h e  r e p o r t e d  games i n  t h e  
s e m i n a r s  a r e  i n t e r a c t i v e  s i m u l a t i o n s  o f  t h e  d e c i s i o n  making 
p r o c e s s e s  i n  l a r g e  o r g a n i z a t i o n s ,  p l a n t s  etc.  The gaming s t r u c -  
t x r e  o f  t h e  man-machine i n t e r a c t i v e  model p l a y s  a c o o r d i n a t i o n a l  
r o l e  and t a k e s  i n t o  a c c o u n t  t h e  i n t e r r e l a t i o n s  be tween t h e  d e c i s i o n  
maker s  ( p l a y e r s )  t h r o u g h  t h e i r  b e h a v i o r  and c h o i c e s .  

T h i s  b r o a d  u n d e r s t a n d i n g  of  t h e  gaming a p p r o a c h  i n  manage- 
ment  g i v e s  r ise t o  d i f f e r e n t  t e r m s - - b u s i n e s s  games, i n t e r a c t i v e  

w M o r g e n s t e r n ,  O . ,  and  J. von Neumann, 1 9 4 4 .  Theory  o f  G a m e s  a n d  
Economic B e h a v i o r .  P r i n c e t o n  U n i v e r s i t y  P r e s s  



games, simulation games, planning games, etc. The term "manage- 
ment simulation game" was established and widely accepted after 
Efimov and Komarov published their book on gaming.* This term, 
in our opinion, reflects the fact that every game is constructed 
on the basis of two elements: 

a) a simulation system of models; 
b) the game situation, a description of a real situation 

in managerial practice. 
The former contains models (optimization, simulation, stat- 

istical etc) which facilitate the decision making process. The 
latter includes the players, the rules and the goals of the game. 

Therefore, the problems in the theory of management simu- 
lation games are always discussed in close relation to simulation 
and optimization models and the decison making process. What is 
the majordiffereneebetween simulation and gaming? The answer 
to this question will help to generate the definition of a 
"management simulation game". 

Simulation means different things to different people. It 
is a technique of growing importance in many fields--both theor- 
etical and applied. 

Here we accept the definition given by ~a~lor' that "simu- 
lation is a numerical technique for conducting experiments on a 
digital computer which involves certaintypes of mathematical and 
logical models that describe the behavior of a social or economic 
system over extended periods of time". 

. Thus, simulation models and management games are both mathe- 
matical models which differ in purpose and mode of use. Simu- 
lation models are designed to simulate the functioning of the 
system and to generate a series of statistical results. The 
major disadvantage of simulation as a decision making tool is 
the "case study" process by which alternatives are evaluated. 
Using simulation each solution corresponds to the determination 
of the implications of a single proposed alternative or specified 
combination of them. In practice, this usually forces a sub- 
stantial reduction in the number of alternatives but even under 
such conditions simulation can be expensive if adequate detail 
and scope are provided. 

Several observations about simulation and optimization model- 
ing approaches have shown that each suffers from important deficien- 
cies. Simulation offers descriptive power and broad applicability 
but often requires extensive analysis. Optimization on the other 
hand offers analytical power but is weaker in descriptive accuracy 

* Ef imv-j V. , and V. Komarov. 1 9 8 0 .  Introduction to Management 
Simulation Games. Izdatelstvo "Nauka" , Moscow. (in Russian) 

# Naylor, T.H. 1 9 7 1 .  Computer Simulation Experiment with Models 
of Economic Systems. John Wiley E Sons Inc. 



and applicability. Thus the strength of one modeling approach 
complements the weakness of the other. Simulation and optimiza- 
tion are considered as complementary rather than alternative 
modeling approaches. 

This suggests that management games are one possible avenue 
toward a combined use of simulation and optimization methods. 
This can be done through the construction of algorithms and 
routines which are going to ccntrol the procedure of sequential 
use of simulation and optimization methods and to guide the 
search for improved solutions. 

In place of human intervention, rules for action are defined 
to achieve new systematic search procedures. The construction of 
this "hybrid" system is greatly facilitated by use of existing 
models for the solution of various economic and social problems 
which can be linked together with the management game structure. 

Thus simulation models and management games are both 
mathematical models which differ in purpose and mode of use. 
We can hence proceed to the following definition: 

"A management simulation game is an experimental model 
which simulates certain situations in the process of managing 
the system with man taking an active role in the different 
stages of the decision making process". 

Management games are distinguished by the idea of play. 
That means the decisions of the different stages of the decision 
making tree are linked together through the game situation, 
where the scenarios, the roles and the rules are described. 
Management games in this sense can be viewed as a communication 
tool for use by the decison makers in a "management laboratory" 
environment, where they have the opportunity to use the achieve- 
ments of other sciences such as mathematics, economics, computers, 
etc. 

METHODOLOGICAL PROBLEMS IN DESIGN AND IMPLEMENTATION OF GAMES 

The publications which appeared after the first work on 
game theory (J. von Neunlann and 0. Morgenstern 1944) dealt with 
the mathematical background of the theory, and practically noth- 
ing was reported to help answer the question of how the gaming 
approach can be applied to resolving problems in decision making. 
Today we talk about theory of management simulation games and 
numerous books and descriptions of games have been published in 
both eastern and western literature. 

,Serious attempts to develop the foundations of qamina theory 
have been made by the Soviet scientists v.Burkov* of the Institute 
for Control Sciences and Y.B. ~ermayer# of the Computer Center 
of the USSR Academy of Sciences. 

* Burkov, V. 1977. Foundations of the Mathematical Theory of 
Active Systems. "Naukan, Moscow. (in Russian) 

# Germayer, Y.B. 1976. Games with non-conflicting interests. 
Moscowl "Nauka" . (in Russian) 



These two books have  been w i d e l y  u s e d  by s c i e n t i s t s  from 
t h e  s o c i a l i s t  c o u n t r i e s  a s  a  m e t h o d o l o g i c a l  g u i d e  i n  t h e  con- 
s t r u c t i o n  o f  t h e  s i m u l a t i o n  s y s t e m  o f  models .  They d e a l t  m o s t l y  
w i t h  t h e  m a t h e m a t i c a l  background o f  t h e  gaming t h e o r y  and  w i t h  
t h e  problems o f  i n t e r a c t i o n  between t h e  d i f f e r e n t  models  u sed  
by t h e  p a r t i c i p a n t s  i n  t h e  game. 

A b r i e f  summary o f  t h e  basic p r i n c i p l e s  and  c o n c e p t s  o f  t h e i r  
I n t e r a c t i v e  System Theory  i s  g i v e n .  

I n  t h i s  t h e o r y  e a c h  p a r t i c i p a n t  i n  t h e  game i s  c o n s i d e r e d  
a s  a n  i n t e r a c t i v e  e l e m e n t  w i t h  c e r t a i n  b e h a v i o r a l  f e a t u r e s .  
The i n t e r a c t i v e  e l e m e n t s  c a n  be s i t u a t e d  i n d i f f e r e n t  management 
l e v e l s  which d i f f e r  f rom e a c h  o t h e r  w i t h  r e g a r d  t o  t h e  t y p e  
o f  i n f o r m a t i o n  p r o c e s s e d  i n  o r d e r  t o  make a d e c i s i o n .  Thus ,  
t h e  t h e o r y  d e a l s  w i t h  m u l t i l e v e l  management s i m u l a t i o n  games 
and  a p p l i e s  t h e  b a s i c  c o n c e p t s  o f  t h e  H i e r a r c h i c a l  Sys tem Theory .  

I n  c a s e  o f  a  t w o  l e v e l  management s i m u l a t i o n  game t h e  
i n t e r a c t i v e  e l e m e n t s  on t h e  f i r s t  l e v e l  a r e  c a l l e d  " c o n t r o l  
u n i t s "  and  t h e s e  on  s e c o n d  l e v e l  " u s e r s " .  The " c o n t r o l  
u n i t "  is  t h e  o n l y  e l e m e n t  on  t h e  f i r s t  l e v e l  and  it g o v e r n s  
t h e  b e h a v i o r  o f  t h e  i n t e r a c t i v e  e l e m e n t s  on t h e  second  manage- 
ment l e v e l .  I t  p l a y s  a c o o r d i n a t i o n a l  role  i n  o r d e r  t o  a c h i e v e  
a h i g h e r  pay-off  o f  t h e  s y s t e m  as  a  whole .  

The game i s  d e s i g n e d  on t h e  basis  o f  t h e  e x i s t i n g  i n t e r -  
dependence  between t h e  d e c i s i o n s  made by t h e  i n t e r a c t i v e  e l e m e n t s .  
Each d e c i s i o n  maker ( u s e r  o r  c o n t r o l  u n i t )  c a n n o t  make a 
d e c i s i o n  w i t h o u t  t h i n k i n g  what d e c i s i o n s  t h e  o t h e r  d e c i s i o n  makers  
w i l l  make. T h i s  i n t e r d e p e n d e n c e  i s  c o n s i d e r e d  by Germayer as  non- 
c o n f l i c t i n g  b e c a u s e  i t  c a n  be c o n t r o l l e d  and  d i r e c t e d  t o w a r d s  a  
s i t u a t i o n  from which  t h e  s y s t e m  as a  whole c a n  b e n e f i t .  T h i s  i s  
done  t h r o u g h  s e v e r a l  i n t e r a c t i o n s  be tween t h e  p a r t i c i p a n t s  i n  
t h e  game. 

The basic c o n c e p t s  o f  t h e  i n t e r a c t i v e  s y s t e m  t h e o r y  
a r e  a s  f o l l o w s :  

- The c o n t r o l  u n i t  works w i t h  i n s u f f i c i e n t  i n f o r m a t i o n  
a b o u t  t h e  c h a r a c t e r i s t i c s  of t h e  second  l e v e l  i n t e r -  
a c t i v e  e l e m e n t s ,  ( u s e r s )  . 

- Each i n t e r a c t i v e  e l e m e n t  h a s  i t s  own o b j e c t i v e  f u n c t i o n .  
T h i s  f u n c t i o n  may o r  may n o t  be known by t h e  c o n t r o l  
u n i t .  

- Each i n t e r a c t i v e  e l e m e n t  knows t h e  s t r a t e g y  and  t h e  
a b i l i t i e s  o f  t h e  c o n t r o l  u n i t  t o  i n f l u e n c e  i t s  
b e h a v i o r .  

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



- Each interactive element has the opportunizy to opcinize 
its actions accordins'to its desired perspective develop- 
ment and interests. 

- Each interactive element may or may not know the 
objective functions of the others. 

Management games with similar structures are very appropri- 
ate for simulating the planning process in the Socialist economy. 
The situations which one can study by them are not conflicting and 
their hierarchical structure corresponds to the structure of the 
system where planning decisions are made.* 

The structure of the planning procedure is an interactive 
one and is based on the dialogue between the elements in a multi- 
level management system. The clearest way to tackle the problem 
of realization of the dialogues between the corporations, the 
plants and the planning body is, in our opinion, the management 
game approach. 

Some scientists working in the area of gaming believe 
that the scope of the application of management simulation games 
would be heavily limited if they are not applied to the strate- 
gic planning and testing of economic and social mechanisms. # 

An other opinion is that games must be used to study the 
problems which arise in the functioning of large organizations 
(Efimov, Komarov, 1980). 

The serious lack of methodology in gaming for operational 
purposes lead to different views about the structure, application, 
design and interpretat-ion of games. A commonly held opinion 
is that the following procedure for building a game for oper- 
ational purposes should be used. First, the object for research 
is chosen (enterprise, plant, organization etc) and a model for 
its behavior is developed. Second, the model is tested on real 
data and third, a game situation is constructed where the model 
is used for decision making. 

In other words, emphasis has been laid on the construction of 
the simulation system of models and very little attention was 

* Panov, 0. 1978. Choice of the Type and the Characteristics 
of Management Games for Research and Training Purposes. 
Proceedings from the 5th International Seminar on Management 
Games for Research Purposes, Sofia. (in Russian) 

# Assa, I. 1978. Management Games in the Decision Making 
Process. Informatika 78, Bled, Yugoslavia. 



p a i d  t o  t h e  d e s i g n  o f  che game s i t u a t i o n  ( r o l e s ,  s c e n a r i o s  and 
r u l e s ) .  However a  c o n s i d e r a b l e  amount of work has  been done on 
t h e  l a t t e r  by Efimov and Komarov. Using t h e  example of  a  game 
b u i l t  f o r  an e n t e r p r i s e  l e v e l  t h e y  deve loped  a p r o c e d u r e  f o r  
t h e  d e s i g n  of  a  gaming s i t u a t i o n  (Efimov, Komarov 1 9 8 0 ) . *  

I n  t h i s  paper  w e  s h a l l  l i m i t  o u r s e l v e s  t o  t h r e e  approaches  
which can  produce  t e n t a t i v e  s t r u c t u r e s  of a  gaming s i t u a t i o n  
and w e  s h a l l  i l l u s t r a t e  them w i t h  an  a p p r o p r i a t e  examples.  

The t h r e e  approaches  d i f f e r  because  t h e y  have d i f f e r e n t  
s t r a t i f i c a t i o n  o f  t h e  management p r o c e s s .  

The f i r s t  approach  i s  based on t h e  s t r a t i f i c a t i o n  s u g g e s t e d  
by Mesarovic and P e s t e l #  and a d a p t e d  by K 1 a b b e r s . t  Large  o rga -  
n i z a t i o n s  a r e  socio-economic sys tems which a r e  g o a l  d i r e c t e d  and 
s e l f - o r g a n i z e d .  They repond t o  t h e  changing envi ronment  by 
c o n s c i e n t i o u s l y  v a r y i n g  t h e i r  s t r u c t u r e  i n  o r d e r  t o  p r e s e r v e  
t h e i r  g o a l s .  They p o s e s s  a  l a r g e  d e g r e e  o f  u n c e r t a i n t y  which 
i s  a consequence o f  a  l a c k  o f  knowledge a b o u t  t h e  s y s t e m ' s  
e l e m e n t s  and t h e i r  r e l a t i o r i s h i p s .  I n  o r d e r  t o  s t u d y  t h e  l a t t e r  
t h r o u g h  gaming it i s  a p p r o p r i a t e  t o  d i s a g r e g a t e  t h e  management 
p r o c e s s  i n t o  t h r e e  s t r a t a - -norm s t r a t u m ,  d e c i s i o n  making s t r a t u m  
and c a s u a l  s t r a t u m .  (See  F i g u r e  1 . )  

A s  a n  i l l u s t r a t i o n  o f  t h i s  approach f o r  s t r u c t u r i n g  t h e  manage- 
ment p r o c e s s  i n  a  l a r g e  o r g a n i z a t i o n  t h e  management game "Econ- 
omic mechanismw+ can  be used.  I t  was d e v e l o p e d i n t h e  I n s t i t u t e  
f o r  S o c i a l  Management i n  S o f i a  f o r  e d u c a t i o n a l  and r e s e a r c h  pur-  
p o s e s .  The g o a l s  o f  t h e  game a r e :  

- t o  convey knowledge a b o u t  d i f f e r e n t  economic i n s t r u m e n t s  
and t o  s t u d y  t h e i r  f u n c t i o n  i n  e n t e r p r i s e ;  

- t o  t e s t  d i f f e r e n t  economic mechanisms a t  e n t e r p r i s e  l e v e l .  

* T h i s  i s  e x p l a i n e d  i n  more d e t a i l  i n  a  fo r thcoming  CP by 
V .  Marshev, "Gaming i n  t h e  USSR", IIASA 1981. 

# Mesarovic ,  M'.D. and E. P e s t e l .  1974. M u l t i l e v e l  Computer Model 
of wor ld  Development System. P r o c e e d i n g s  o f  t h e  Symposium, 
I IASA. 

f K l a b b e r s ,  J . H . G .  1975. I n t e r a c t i v e  S i m u l a t i o n  o n - l i n e  I n t e r -  
a c t i o n  between Man and Machine f o r  t h e  Study and Management 
of S o c i a l  Sys tems.  6 t h  Annual Confe rence  on IIASA, Milano 

Assa ,  I . ,  Gevrenov, S . ,  Kola rov ,  N .  and  S. P e t r o v .  1976 

Management Game P r o d u c t i o n  E n t e r p r i s e  Economic Mechanism. 
Seminar  P r o c e e d i n g s ,  Budapes t .  ( i n  R u s s i a n )  



norm s t r a t u m  I 
d e c i s i o n  making 

s t r a t u m  

c a s u a l  s t r a t u m  U 
F i g u r e  1 :  The c a s u a l  s t r a t u m  i s  r e l a t e d  t o  t h a t  s y s t e m  o f  a c t -  

i v i t i e s  t h r o u g h  which  t h e  dominan t  i n p u t / o u t p u t  p ro -  
cesses a r e  accompl i shed .  The d e c i s i o n  making s t r a t u m  
i s  r e l a t e d  t o  t h e  f o r m a t i o n  and i m p l e m e n t a t i o n  o f  
g o a l s ,  p o l i c i e s  and  s t r a t e g i e s .  The norm s t r a t u m  i s  
r e l a t e d  t o  norms and v a l u e s  which gove rn  t h e  
d e c i s i o n  making p r o c e s s .  

The e n t e r p r i s e  i n  t h e  game i s  r e p r e s e n t e d  by a  s i m u l a t i o n  
model (See  F i g u r e  2 1 ,  b a s e d  on a  sys t em o f  s i m u l t a n e o u s  e q u a t i o n s .  
The e q u a t i o n s  a r e  r e g r e s s i o n s  e s t i m a t e d  on  s t a t i s t i c a l  i n f o r m a t i o n  
g a t h e r e d  f o r  t h e  e n t e r p r i s e  d u r i n g  a c e r t a i n  p e r i o d  o f  t i m e .  
S i x t e e n  economic i n s t r u m e n t s  t h r o u g h  which  t h e  d e c i s o n  maker 
( d i r e c t o r ,  p l a n n e r ,  c h i e f  o f  t h e  p r o d u c t i o n  s e c t o r ,  e t c )  c a n  
i n f l u e n c e  t h e  f u n c t i o n i n g  o f  t h e  e n t e r p r i s e  s e r v e a s  i n p u t  t o  
t h e  s i m u l a t i o n  model .  The o u t p u t s  f rom t h e  model are  s e v e n  
economic f a c t o r s  which  g i v e  t h e  s t a t e  o f  t h e  e n t e r p r i s e  a t  e a c h  
t i m e  p e r i o d .  They are:  

- volume o f  p r o d u c t i o n  - r e a l i z a t i o n  
- c o s t s  
- p r o f  it 
- c o s t  o f  l a b o r  
- c a p i t a l  s t o c k  
- manpower 

The p a r t i c i p a n t s  i n  t h e  game have  t o  a c h i e v e  a  r e q u i r e d  
s e t  of  p l a n n i n g  f i g u r e s f o r  t h e s e  f a c t o r s  by v a r y i n g  t h e  
economic i n s t r u m e n t s  a c c o r d i n g  t o  t h e  economic mechanism. Under 
t h e  l a t t e r  we u n d e r s t a n d  r u l e s ,  norms and l aws  f o r  t h e  r e l a t i o n s  
between t h e  d i f f e r e n t  p a r t i c i p a n t s  i n  t h e  economic and  s o c i a l  l i f e .  

The d e c i s i o n  maker i n  t h e  game a c t s  a c c o r d i n g  t o  t h e  i n f o r -  
m a t i o n  which  he  r e c e i v e s  f rom: 

- t h e  s i m u l a t i o n  model o f  t h e  e n t e r p r i s e ;  
- t h e  economic mechanism; 
- t h e  o t h e r  d e c i s o n  makers ;  
- t h e  d e c i s o n  s u p p o r t  s y s t e m ;  





The d e c i s i o n  s u p p o r t  s y s t e m  c o n t a i n s  a d d i t i o n a l  models  
which ,  i f  t h e  d e c i s i o n  maker r e q u i r e s ,  can  be  r u n  t o  o b t a i n  some 
f o r e c a s t s ,  t r e n d s ,  g e n e r a l  d a t a  e t c .  

The c o n d u c t o r  o f  t h e  game c a n  change  t h e  economic mechanism 
and s t u d y  t h e  c o r r e s p o n d i n g  change  i n  t h e  b e h a v i o r  and t h e  d e c i s i o n s .  
The a d v a n t a g e s  o f  s t u d y i n g  t h e  p s y c h o l o g i c a l  i n t e r r e l a t i o n s  between 
t h e  d i f f e r e n t  d e c i s i o n  makers  and  t h e  c o n s i d e r a b l e  knowledge which 
t h e  p a r t i c i p a n t s  o b t a i n  by u s i n g  t h e  computer  c a n n o t  be n e g l e c t e d .  

The second  a p p r o a c h  i s  conce rned  w i t h  t h e  a t t e m p t s  o f  
s c i e n t i s t s  t o  d e s c r i b e  t h e  management p r o c e s s  as  a n  i n f o r m a t i o n  
p r o c e s s  decomposed i n t o  s e v e r a l  i n t e r c o n n e c t e d  p h a s e s  which form 
t h e  s o  c a l l e d  management c y c l e . *  (See  F i g u r e  3 . )  

The management c y c l e  i l l u s t r a t e d  i n  F i g u r e  3 i s  formed by 
a p p l y i n g  t h e  "management by o b j e c t i v e s "  c o n c e p t .  The p r o c e s s  
o f  management i s  decomposed i n t o  s e v e r a l  d i f f e r e n t  p h a s e s  ex-  
p r e s s i n g t h e m a i n  management f u n c t i o n s .  I t  i s  a n  a g g r e g a t e d  c y c l e  
and c a n  b e  a d o p t e d  t o  t h e  p r o c e s s  o f  management i n  v a r i o u s  l e v e l s  
o f t h e e c o n o m i c  s y s t e m  t o  e n t e r p r i s e s ,  o r g a n i z a t i o n s  and  t h e  economy 
a s  a whole.  

I n  f i g u r e  3 s e v e r a l  t y p e s  o f  models  are p r e s e n t e d  i n  o r d e r  
t o  i l l u s t r a t e  t h e i r  r e l a t i o n s h i p  t o  e a c h  p a r t i c u l a r  p h a s e . #  
The l i s t  i s  n o t  c o m p l e t e  b u t  shows t h e  s t a g e  r e a c h e d  i n  t h e  de- 
ve lopment  and  i n  t h e  a p p l i c a t i o n  o f  t h e  models .  Combina t ions  
o f  s t a t i s t i c a l ,  o p t i m i z a t i o n ,  and  n u m e r i c a l  methods  a s  w e l l  as 
e x p e r t  estimates a r e  u s e d  t o  f a c i l i t a t e  t h e  d e c i s i o n  making 
p r o c e s s  i n  t h e  p h a s e s  o f  t h e  c y c l e .  The r o l e  o f  t h e  management 
c y c l e  h e r e  i s  t o  p r o v i d e  a g e n e r a l  framework f o r  t h e  i n t e r d i s -  
c i p l i n a r y  r e s e a r c h  and  l i n k  t h e  models  i n  one  i n t e r a c t i v e  p ro -  
c e d u r e .  I t  a l s o  i n t r o d u c e s  a  c o n c e p t  o f  h i e r a r c h y .  

A s i m i l a r  s t r u c t u r e  o f  t h e  gaming s i t u a t i o n  h a s  been  used  
f o r  t h e  c o n s t r u c t i o n  o f  t h e  m u l t i l e v e l  game "Management o f  a n  
I n d u s t r i a l  P r o d u c t i o n  O r g a n i z a t i o n f ' t  i n  t h e  I n s t i t u t e  f o r  S o c i a l  
Management i n  P r a g u e .  

The game u s e s  a  complex d i a l o g u e  p r o c e d u r e  f o r  t h e  r e p r e -  
s e n t a t i o n  o f  t h e  whole management p r o c e s s  o f  a l a r g e  o r g a n i -  
z a t i o n .  The o r g a n i z a t i o n  c o n s i s t s  o f  a c e n t r a l  management l e v e l  
and t h r e e  p r o d u c t i o n  e n t e r p r i s e s .  The g o a l  o f  t h e  game i s  t o  
b u i l d  t h e  f i v e  y e a r  p l a n  f o r  t h e  o r g a n i z a t i o n .  T h r e e  d i f f e r e n t  

* Niko lov ,  I. 1971. C y b e r n e t i c s  and Economics.  I z d a t e l s t v o  
"Nauka i I z k u s t v o " ,  S o f i a .  ( i n  B u l g a r i a n )  

# A s s a ,  I .  , and  I P e t r o v .  1978.  C y b e r n e t i c  Approach t o  t h e  
Management o f  Economic Sys t ems .  Amsterdam V I I I .  
P r o c e e d i n g s  o f  t h e  I n t e r n a t i o n a l  C o n g r e s s  o n  Sys tems 
R e s e a r c h  and  C y b e r n e t i c s  (W.O.G.S.R.C.) 

t F o t r ,  I.  e t  a l .  1980.  Management o f  a n  I n d u s t r i a l  P r o d u c t i o n  
O r g a n i z a t i o n .  P r o c e e d i n g s  o f  t h e  7 t h  I n t e r n a t i o n a l  Seminar  
on  Management G a m e s ,  X i .  P rague .  ( i n  R u s s i a n )  



MODELS 

1. optimization Models 

2. Econometric Models 

3. Forecasting Models 

4. 1/0 Models 

5. Expert Estimates 

Figure 3: Management cycle and models used 
in each phase. 
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r o l e s  e x i s t  i n  t h e  game: c e n t r a l  m a n a g e r i a l  b o a r d  o f  t h e  o rgan-  
i z a t i o n ,  m a n a g e r i a l  b o a r d s  f o r  e a c h  p r o d u c t i o n  e n t e r p r i s e  and  
c o n d u c t o r  o f  t h e  game which i s  p l a y i n g  t h e  r o l e  o f  i n d u s t r i a l  
m i n i s t r y .  Each gaming r o l e  i s  f u l f i l l e d  by g r o u p s  o f  managers ,  
Each o f  them i s  r e s p o n s i b l e  f o r  d i f f e r e n t  manaqement f u n c t i o n s .  
The p a r t i c i p a n t s  i n  t h e  game c a n  make u s e  o f  a  s o p h i s t i c a t e d  
d e c i s i o n  s u p p o r t  s y s t e m ,  i . e . ,  a s y s t e m  o f  models  which i s  
d e s i g n e d  t o  s o l v e  p rob lems  which c a n  a r i s e  i n  t h e  p r o c e s s  o f  
f u n c t i o n i n g  i n  t h e  ~ r g a n i z a t i o n .  An i n f o r m a t i o n  s y s t e m  f o r  
numerous economic p a r a m e t e r s  and  i n s t r u m e n t s  i s  a d a p t e d  i n  
o r d e r  t o  f a c i l i t a t e  t h e  d e c i s i o n  making i n  b u i l d i n g  t h e  p l a n .  
The game i s  r u n  on  a  WANG computer  s y s t e m  u s i n g  a l a r g e  number 
o f  t e r m i n a l s .  The mangement game i s  u s e d  i n  t h e  T r a i n i n g  C e n t e r  
o f  t h e  M i n i s t r y  o f  I n d u s t r y  i n  P r a g u e .  

The t h i . . d a p p r o a c h  which  i s  u s e d  f o r  t h e  s t r u c t u r i n g  o f  
t h e  game s i t u a t i o n  i s  c l o s e l y  r e l a t e d  t o  t h e  c o n c e p t s  o f  game 
t h e o r y  and  t h e  I n t e r a c t i v e  s y s t e m  t h e o r y .  (Germayer 1976,  
Burkov 1977. )  

A s  a n  i l l u s t r a t i v e  example w e  s h a l l  u s e  t h e  game "Mono- 
r e s o u r c e  a l l o c a t i o n  p l a n n i n g " ,  a r e s u l t  o f  t h e  c o l l a b o r a t i v e  
work o f  t h e  I n s t i t u t e  f o r  S o c i a l  Management and  t h e  I n s t i t u t e  
o f  E n g i n e e r i n g  C y b e r n e t i c s  i n  S o f i a . *  (see F i g u r e  4 . )  

The p l a n n i n g  r e s o u r c e  a l l o c a t i o n  problem i s  s t r u c t u r e d  as 
a t w o - l e v e l  h i e r a r c h i c a l  s v s t e m  i n  which  t h e  f i r s t  l e v e l  i s  
r e p r e s e n t e d  by t h e  c e n t r a l d u n i t  ( C U )  and  t h e  s e c o n d  l e v e l  by a 
number o f  u s e r s .  The CU c a n  i n f l u e n c e  t h e  p l a n n i n g  o f  t h e  
r e s o u r c e ,  i . e . ,  t h e  a c t i v e  b e h a v i o r  o f  t h e  u s e r s ,  t h r o u g h  
t h e  i m p l e m e n t a t i o n  o f  v a r i o u s  economic i n s t r u m e n t s  s u c h  as  
p r i c e s ,  p e n a l t y  f u n c t i o n s  f o r  unused r e s o u r c e s  o r  s u r p l u s e s ,  
premium f u n c t i o n s ,  e t c .  

The c o n d u c t o r  o f  t h e  game i s a b l e  t o  i n t r o d u c e  some d i f f e r -  
e n t  laws  o r  r u l e s  f o r  t h e  d i s t r i b u t i o n  o f  t h e  r e s o u r c e s  and  
s t u d y  t h e  b e h a v i o r  o f  t h e  CU and  t h e  u s e r s .  Each u s e r  i s  
c h a r a c t e r i z e d  by demand and  p r o d u c t i o n  f u n c t i o n s .  I t  h a s  t h e  
o p p o r t u n i t y  t o  o p t i m i z e  i t s  r e s o u r c e  o r d e r i n g  p o l i c y  a c c o r d i n g  
t o  t h e  d e s i r a b l e  deve lopmen t  by u s i n g  t h e  models  e s p e c i a l l y  
d e s i g n e d  f o r  t h a t  p u r p o s e .  Each u s e r  may or  may n o t  know t h e  
demand and  p r o d u c t i o n  f u n c t i o n s  o f  t h e  o t h e r s ,  depend ing  on t h e  
r u l e s  i n t r o d u c e d  by t h e  c o n d u c t o r  o f  t h e  game. I n  t h i s  way 
d i f f e r e n t  s c e n a r i o s  c a n  b e  g e n e r a t e d  i n  o r d e r  t o  s t u d y  a  number 
o f  d i s t r i b u t i o n  mechanisms.  

The game i s  d e s i g n e d  on t h e  b a s i s  o f  f o u r  a l g o r i t h m s  
which  s o l v e  t h e  f o l l o w i n g  p rob lems :  

a )  c h o i c e  and e s t i m a t i o n  o f  t h e  d i s t r i b u t i o n  r u l e  u s e d  by t h e  C U ;  

b  e s t i m a t i o n  o f  t h e  v a l u e  o f  t h e  r e s o u r c e  r e q u i r e n e n t s ;  

* A s s a ,  I .  and  I .  T z v e t a n o v .  1979.  Management G a m e ,  Mono- 
r e s o u r c e  A l l o c a t i o n  P l a n n i n g .  I n s t i t u t e  f o r  S o c i a l  
Management. S o f i a .  P .  1 3 0 .  ( i n  B u l g a r i a n )  
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Figure 4: Management game for Resource Allocation Planning 

DISTRIBUTION 
MECHANISMS 

CONTROL 
UNIT (CU) 

c) estimation of the planned distribution of the 
resource by the CU; 

,,,,-- 

d) estimation of the user's strategies in the game. 

The algorithms are designed to solve problems with mono- 
tonous and stepdecreasing demand and production functions. The 
game is implemented on an ICL1904A computer using FORTRAN as 
a programming language. The programs are structured in a 
modular fashion. 
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By runn ing  t h e  game b o t h  t h e  c o n c e p t  of r a t i o n a l  behav io r  
and of She e q u i l i b r i u m  p o i n t  i n  t h e  r e s o u r c e  a l l o c a t i o n  a r e  
t e s t e d .  

The t h r e e  i l l u s t r a t i v e  examples g i v e n  above a r e  o n l y  p a r t  
of  t h e  l a r g e  number o f  games r e p o r t e d  i n  t h e  s e m i n a r s .  Analys ing  
t h e i r  s t r u c t u r e  and f i e l d  o f  a p p l i c a t i o n  t h e  f o l l o w i n g  c o n c l u s i o n s  
a r e  r eached :  

1 .  Management games c o n s i s t  o f  two main e l e m e n t s ,  a  s i m u l a t i o n  
sys tem o f  models and a  game s i t u a t i o n .  

2 .  Most of  t h e  games-make u s e  of t h e  approaches  d i s c u s s e d  
above a s  r e g a r d s  t h e  c o n s t r u c t i o n  of  t h e  game. 

3 .  The games a r e  i n t e r a c t i v e .  T h e i r  g e n e r a l  i n t e r a c t i o n  
scheme i s  shown s c h e m a t i c a l l y  i n  f i g u r e  5. 

4 .  Two main d i r e c t i o n s  can  be  d i s t i n g u i s h e d  i n  t h e  r e c e n t  
development  o f  management games. 

The f i r s t  i s  connec ted  w i t h  t h e  s t u d y  of  d i f f e r e n t  
mechanisms i n  l a r g e  c o r p o r a t i o n s  based  on s i n p l e  
i n t e r a c t i v e  models .  There  i s  a  w i d e l y  h e l d  o p i n i o n  
t h a t ,  w i t h  t h e  h e l p  of  s m a l l  and s imple  models ,  new 
t h e o r e c t i c a l  i d e a s a n d h y p o t h e s i s  can  be  t e s t e d .  T h i s  
r e f e r s  i n  p a r t i c u l a r  t o  d i f f e r e n t  economic mechanisms 
and t h e i r  impact  on t h e  economy, and d i f f e r e n t  s t r u c -  
t u r e s  and t h e i r  i n f l u e n c e  on t h e  f u n c t i o n i n g  and man- 
agement o f  l a r g e  o r g a n i z a t i o n s ,  

The second d i r e c t i o n  i s  c l o s e l y  r e l a t e d  t o  t h e  a c t u a l  func-  
t i o n i n g  of d i f f e r e n t  s o c i a l  and economic mechanisms i n  t h e  
economy. Here complex sys tems o f  models a r e  r e q u i r e d  i n  
o r d e r  t o  p r o v i d e  a  r e a l  framework f o r  s c i e n t i f i c  and p rac -  
t i c a l  r e s u l t s .  The l a t t e r  i s  o b t a i n e d  t h r o u g h  s o p h i s t i -  
c a t e d  models ,  programming t e c h n i q u e s ,  and computer o p e r -  
a t i n g  sys tems .  

DESIGN OF THE SIMULATION SYSTEM OF MODELS I N  THE GAME 

There  i s  a w i d e l y  h e l d  o p i n i o n  amongst s c i e n t i s t s  t h a t  o n l y  
t h e  p r e s e n c e  of  a n  i n t e r a c t i v e  mode o f  communication i n  t h e  model 
can  c l a s s i f y  it a s  a  game. Many e d u c a t i o n a l  games r e p o r t e d  i n  
t h e  s e m i n a r s  w e r e ,  however, s imply  models  which w e r e  d e s i g n e d  
t o  s o l v e  problems i n  d i f f e r e n t  f i e l d s .  The game s i t u a t i o n  i n  
t h e s e  games was s imply  a  common work w i t h  t h e  model by changing 
i t s  i n p u t  and i n t e r p r e t i n g  t h e  r e s u l t s .  

N e v e r t h e l e s s  t h i s  t y p e  of work i n  gaming h a s  c o n t r i b u t e d  
t o  t h e  f a s t  development  of  models ,  programs and t e c h n i q u e s  which 
have been s u c c e s s f u l l y  a p p l i e d  i n  t h e  b u i l d i n g  o f  new games. 

 ash, J. 1951.  Non-Cooperat ive G a m e s .  Annals  o f  Mathemat ics .  x 
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Figure 5: General Interaction Scheme 

Some authors think that it is more convenient to start 
building a game by using existing models. However, one should 
bear in mind that they have to be connected by a game situation 
framework. 

The computer structure of the system of simulation models 
is given in figure 6. The difference between the activities re- 
quired for building a game situation and a system of simulation 
models is clearly defined. 

TWO major problems can be distinguished in the building of 
simulation system of models--the computer programming and the 
informational basis of the game. A dominant contribution in 
this field has been given by scientists from the CSSR, the GDR, 
and Bulgaria. * i# t The efforts were directed towards the 
building of a standard type of programs with a modular structure 
making it usable for different games. 

* Fotr, I. and S. Hajek. 1978 .  Tentative Programming Structure 
of a General Type Management Simulation Game. Proceedings 
of the 5th International Seminar, Sofia. (in Russian) 

# ~ieviger, 8. 1978 .  A Methodology for Development Simulation Models. 
Proceedings of the 5th International Seminar, Sofia.(in ~ussian) 

- Assa, I., and S. Petrov. 1977 :  Programming and Information 
Problems in the Design of Management Games. Proceedings 
of the 4th International Seminar. (in Polish) 
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s heir unified inputs and outputs enable the researchers to use 
them as modules in the game structure and to generate different 
scenario algorithms for the solution of certain game situations. 
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A bank of programs is gathered in the Institute for Social 
Management in Sofia (I. Assa, S. Petrov, 1977) and it consists of 
programs in FORTRAN IV for the following tasks. 

- the solution of a large system of linear equations 
with imbedded topological and sparsity techniques 
for different types of matrices. 
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- continuous linear optimization problems with 
productive form of the inverse, reinversion 
subroutine, sparsity and topoligical techniques. 
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- t h e  s o l u t i o n  o f  n o n - l i n e a r  s y s t e m s  o f  e q u a t i o n s .  

- t h e  s o l u t i o n  o f  i n t e g e r  0-1 v a r i a b l e  l i n e a r  
o p t i m i z a t i o n  p rob lems .  

- random number g e n e r a t i o n  and f i l t e r s  f o r  d i f f e r e n t  
p r o b a b i l i t y  d i s t r i b u t i o n s  o f  t h e  t i m e  series.  

The r e a s o n  b e h i n d  t h e  c o n s t r u c t i o n  o f  s u c h  a bank o f  com- 
p u t e r  programs i s  t o  overcome t h e  d i f f i c u l t i e s  which o f t e n  a r i s e  
i n  c o n n e c t i n g  t h e  models  i n  a n  i t e r a t i v e  p r o c e d u r e  when s t a n -  
d a r d  computer  programs w i t h  complex i n p u t s  and  o u t p u t s  are used .  

T h e r e  are t w o  w i d e l y  h e l d  o p i n i o n s  c o n c e r n i n g  t h e  g e n e r -  
a t i o n  o f  t h e  g a m e ' s i n f o r m a t i o n a l  b a s i s .  

The f i r s t  o n e  emphas izes  t h e  model side. F i r s t  o f  a l l  
a n  a d e q u a t e  model s h o u l d  b e  b u i l t  f o r  t h e  d e s c r i p t i o n  o f  t h e  
game s i t u a t i o n  and  t h e n  a p p r o p r i a t e  i n f o r m a t i o n  s h o u l d  be 
s o u g h t  f o r  i t s  s o l u t i o n .  

The s e c o n d  o n e  t a k e s  i n t o  a c c o u n t  t h a t  t h e  i n f o r m a t i o n  i s  
scarce and  i n a c c u r a t e .  Hence a n o t h e r  g r o u p  o f  s c i e n t i s t s  sug-  
g e s t s  t h a t  a n  a p p r o p r i a t e  model s h o u l d  be b u i l t  on t h e  basis  
o f  a v a i l a b l e  i n f o r m a t i o n .  

The optimum l i e s  somewhere i n  between.  I f  e f f i c i e n t  
methods and  programs are d e v e l o p e d  f o r  t h e  p r o c e s s i n g  o f  t h e  
a v a i l a b l e  s t a t i s t i c a l  i n f o r m a t i o n  p r a c t i c a l l y  any  k i n d  o f  d a t a  
f o r  t h e  games c a n  be g e n e r a t e d .  S e v e r a l  r e p o r t e d  games u s e  
Monte Carlo t e c h n i q u e s ,  random number g e n e r a t o r s ,  f i l t e r s  f o r  
d i f f e r e n t  p r o b a b i l i t y  d i s t r i b u t i o n s  i n  o r d e r  t o  e n r i c h  t h e  
e x i s t i n g  d a t a .  

S u m m a r i z i n g t h e p r e v i o u s  d i s c u s s i o n  t h e  f o l l o w i n g  common 
c h a r a c t e r i s t i c s  c a n  b e  d e r i v e d :  

- A l l  r e p o r t e d  management s i m u l a t i o n  games a r e  r e a l i z e d  on  
compute r s ;  

- The computer  l a n g u a g e  which  i s  u s e d  m o s t  w i d e l y  i s  FORTRAN 
I V .  A v e r y  s m a l l  number o f  games u s e  PL1 and  ASSEMBLER; 

- The programming of games i s  g e n e r a l l y  pe r fo rmed  w i t h o u t  t h e  
u s e  o f  s t a n d a r d  computer  programs which  f a c i l i t a t e s  
t h e i r  t r a n s f e r  ; 

- The modular  s t r u c t u r e  o f  t h e  games f a c i l i t i e s  m o d i f i c a t i o n ;  

- Games u s e  r e a l i s t i c  s t & t i s t i c a l  i n f o r m a t i o n .  



MULTILEVEL MANAGEMENT SIMULATION GAMES 

The necessity to develop multilevel management simulation 
games can be derived from the existing procedure of building the 
plan in socialist countries. Dialogues are taking place in the 
hierarchical structure of the management system either hori- 
zontally or vertically. 

Vertical communications exist in the sectorial area be- 
tween the planning authorities, ministries, enterprises and 
plants and in the regional area between the planning author- 
ities, the region and the subregions. 

Horizontal communications exist between the ministries, 
between the enterprises and between the regions and the 
sectorial ministries, enterprises and plants. (See Figure 7.) 

This communications scheme (in figure 7) is highly ag- 
gregated and its purpose is to explain more clearly why multi- 
level management games are used for planning purposes. 

This can be examplified by the multilevel game "KOMBINAT". 
This game is designed on the basis of two games, "Economic 
Mechanismff (IM-1) and management game BES-1. The latter was 
deveAoped by scientists at the Hunbolt University in Berlin, 
GDR. The game covers the dialogue taking place between the 
ministry, the enterprises and the plants in the process of 
building the plan. The game situation is structured by applying 
the management cycle approach. BES-1 is a game on a plant level. 
It simulates the.functioning of the plant at each quarter of the 
year during the whole planning horizon. The simulation model 
uses statistical data which reflects its "economic past". The 
game is oriented mainly towards education. 

The connection of the game with IM-1 will open possibilities 
for research and operational use. The multilevel game IM-BES is 
still irl the stage of development. The decision making process 
in the game is fulfilled in the form of discussions and consul- 
tations with the conductor of the game. The future work will, be 
a collaborative venture between Bulgarian and German scientists. 
Similar to the CSSR game, "Enterprise", in this game it is also 
intended to build a system of models for decision making. 

* Gernert, H., and M. Habedank. 1980. Multilevel Planning Game, 
'ROMBINAT". Proceedings of the 7th International Seminar 
on Management Games. Prague., (in Russian) 
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The system of models will be based on existing models and 
programs and it is going to be used for additional calculations 
by the players. The system is going to contain mainly the models 
shown in figure 8 where one possible connection between them 
is illustrated in the Silistra region in Bulgaria. 

There are plansto construct a game with similar structure 
to that of the Silistra case study system of models. This 
game is intended to facilitate the dialogue in the strategic 
regional development process between the national and regional 
authorities. 

APPLICATIONS OF MANAGEMENT GAMES 

It is probably fair to say that the main area of appli- 
cations of the managemeat simulation games developed in 
socialist countries is in economics. (Games related to 
problems of humans relations, politics, ecology etc., were 
however, not reported in the seminars.) 

For example, practically from each country * #  games on 
inventory problems were reported. The management of the 
inventory process is a developed part of operations research. 
The gaming situation in these games is usually constructed by 
using a random generator and filters with specified probability 
distributions in order to simulate the processes of demand and 
supply in the warehouse. These games were used mainly for 
educational purposes. 

Common for the research in gaming during the past five 
years is the development of large numbers of games based on the 
production process in the plant. The management game "Make a 
decision" designed by the scientists in the Institute to the 
Ministry of Labour in Budapest simulates the proudction process 
in a toy factory- 

The decision making process in a chemical production plant 
is modeled by the game IU-IV, developed by I. Fotr andS. Hajek 
from the Institute for Social Management in Prague.* BES-1 is 
as mentioned a game developed by H. Gernert from Humbolt University, 
East Berlin and also describes the production process and the re- 
lationship between the managers in a general type factory. 

* Assa, -1. and A. Kechayov, et al. 1 9 7 8 .  Inventory Process 
Management. Proceedings of the 5th International Seminar 
on Managment Games in Sofia, X. (in Russian) 

# Dimitrova, I. and A. Marchev. 1 9 7 8 .  Inventory. 
Proceedings of the 5th International Seminar on Management 
Games in Sofia, X. (in Rus.sian) 

t Doman, A. 1 9 7 6 .  Make A ~ecision. Proceedings of the 3rd 
International Seminar on Management Games. Budapest. 
(In Russian) 

Fotr, I. and S. Xajek. 1 9 7 6 .  Management Game, IU-IV. 
ISM, Sofia. (in Russian) 
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A number o f  games were r e p o r t e d  on by t h e  s c i e n t i s t s  from 
t h e  I n s t i t u t e  o f  Con t ro l  Sc i ences ,  Moscow,which d e a l  w i t h  t h e  
management p r o c e s s  on p l a n t  l e v e l .  These a r e  t h e  games 
" P r o j e c t " ,  "P l an" ,  "Cornpeti t ion",  "Maintenance",  "Assignment", 
and " S t i m u l i  o f  P roduc t i on" . '  

The management game " Q u a l i t y "  a n a l y s e s  t h e  f a c t o r s  which 
can i n f l u e n c e  t h e  q u a l i t y  of  p roduc t i on  i n  t h e  s h i p  b u i l d i n g  
i n d u s t r y .  The game i s  r e p o r t e d  by A. S t o r ,  from R O S ~ O C ~ ,  GDR. 

"Red Weaver" i s  a  game which i s  deve lped  by V. Effimov and 
T. ~ j a k u b o v a ?  and s tud i e s themanagemen t  and t h e  p roduc t i on  pro- 
cesses i n  a  p l a n t  i n  t h e  t e x t i l e  i n d u s t r y .  

S e v e r a l  games w e r e  c o n s t r u c t e d  and run  i n  USSR i n  o r d e r  
t o  a n a l y s e  t h e  c h a r a c t e r i s t i c s  o f  a  management i n fo rma t ion  
sys tem (MIS) i n  l a r g e  o r g a n i z a t i o n .  Th i s  i d e a  was f i r s t  
g iven  by R. Davis and B. Taylorb  and it is wide ly  used now 
f o r  t h e  e f f i c i e n c y  assessment  o f  MIS. 

Management s i m u l a t i o n  games a r e  cons ide red  by t h e  s c i e n -  
t i s t s  o f  t h e  s o c i a l i s t  c o u n t r i e s  working i n  t h e  f i e l d  o f  gaming 
a s  a  powerful  and a c t i v e  t o o l  f o r  e d u c a t i o n a l  purposes .  Ac-  
co rd ing  t o  answers t o  a  q u e s t i o n a i r e  n i n e t y  p e r c e n t  o f  them 
a r e  convinced t h a t  t h e  f u t u r e  u s e  of gaming should  be d i r e c t e d  
a t  educa t i ng  s t u d e n t s  and managers .5  E igh ty  p e r c e n t  of t h e  

Burkov, V . ,  I vanovsk i ,  A . ,  Nemzeva, A . ,  and A. - Shepkin 1978. 
Proceed ings  o f  t h e  5 t h  I n t e r n a t i o n a l  Seminar on Management 
Games. S o f i a .  ( i n  Russ i an )  

2 Djakubova, T. and V . ,  Xfimov. 1978. Management Game Red 
Weaver. P roceed ings  o f  t h e  5 t h  I n t e r n a t i o n a l  Seminar on 
Management G a m e s .  S o f i a  . ( i n  Russ ian)  

Efimov, V . ,  and V. Komarov. 1978. Management Games used  i n  t h e  
Development o f  MIS. C o n t r o l  Systems and Machines, No. 1 .  
( i n  Russ ian)  

4 Davis ,  R. and B. Tay lo r .  1975. Systems ~ e s i g n  th rough  Gaming- 
J. System Management, Volume 26 .  

Dobr insk i ,  R. and I. Janeva .  7978. Management Games--today 
and tomorrow. P roceed ings  of t h e  5 t h  ~ n t e r n a t i o n a l  Seminar 
on Management G a m e s .  S o f i a .  ( i n  Russ ian)  



r e p o r t e d  games i n  t h e  s e m i n a r s  a r e  e d u c a t i o n a l .  They are used  
i n  Humbolt U n i v e r s i t y  i n  GDR t o  t e a c h  s t u d e n t s  f rom t h e  
Depar tment  o f  Economics and S t a t i s t i c s ,  i n  t h e  I n s t i t u t e  f o r  
S o c i a l  Management i n  B u l g a r i a  t o  t r a i n  t o p  m a n a g e r i a l  s t a f f  
i n  t h e  a p p l i c a t i o n  o f  q u a n t i t a t i v e  methods and  compute r s  i n  
s o c i a l  management, i n  t h e  I n s t i t u t e  f o r  T r a i n i n g  M a n a g e r i a l  
S t a f f  i n  Po land  i n  t h e  f i e l d  o f  economics ,  e tc .  ( s e e  append ix  1 . )  

From t h e  r e p o r t e d  a p p l i c a t i o n s  s e v e r a l  m a j o r  c o n c l u s i o n s  
c a n  be drawn: 

- The deve lopmen t  o f  management games f o r  e d u c a t i o n a l  
p u r p o s e s  i s  done  on t h e  b a s i s  o f  s i m u l a t i o n  models 
and  MIS. 

- The c o n s t r u c t i o n  o f  a game r e q u i r e s  f i r s t  t h e  s p e c i -  
f i c a t i o n  o f  t h o s e  e l e m e n t s  which c o u l d  b e  u s e f u l  i n  
f u l f i l l i n g  t h e  e d u c a t i o n a l  g o a l s  and  s e c o n d ,  t h e  
p r e p a r a t i o n  o f  a s c e n a r i o  f o r  a quas i -gaming sit-  
u a t i o n  w i t h  a p p r o p r i a t e  i l l u s t r a t i v e  d a t a .  W e  
c o n s i d e r  t h a t  t h i s  a p p r o a c h  i s  most  commonly u s e d  
f o r  b u i l d i n g  games f o r  e d u c a t i o n a l  p u r p o s e s .  

- The p a r t i c i p a n t s  i n  t h e  game g e t  a c q u a i n t e d  w i t h  t h e  
a c t u a l  a p p l i c a t i o n  o f  models  i n  v a r i o u s  s e c t o r s  o f  
t h e  economy, and s t u d y  how t o  a c t  i n  d i f f e r e n t  s i t -  
u a t i o n s  g e n e r a t e d  by c o n c r e t e  social  and economic 
mechanisms 

- One c a n  f i n a l l y  n o t  n e g l e c t  t h e  a d v a n t a g e s  i n  s t u d y -  
i n g  t h e  p s y c h o l o g i c a l  i n t e r r e l a t i o n s  between t h e  
d i f f e r e n t  d e c i s i o n  maker s  i n  t h e  g roup  and  t h e  con-  
s i d e r a b l e  knowledge which t h e  p a r t i c i p a n t s  o b t a i n  by 
u s i n g  t h e  computer .  

The r e s e a r c h e r  who d e s i g n s  an  e d u c a t i o n a l  ggne  mus t  
b e a r  i n  mind two v e r y  i m p o r t a n t  r u l e s :  

F i r s t ,  t h e  e d u c a t i o n a l  game s h o u l d  r e f l e c t  a  r e a l  l i f e  
s i t u a t i o n  and  s e c o n d l y ,  t h e  d i d a c t i c  g o a l s  mus t  be  p r e -  
c i s e l y  and c l e a r l y  f o r m u l a t e d .  

The d i d a c t i c  and  p s y c h o l o g i c a l  p rob lems  i n  t h e  f i e l d  
o f  gaming are a  ma jo r  t o p i c  o f  t h e  r e s e a r c h  a c t i v i t i e s  i n  t h e  
i n s t i t u t e s  o f  N o v o s i b i r s k  and  Gdansk. The s t u d i e s  a r e  o r i e n t e d  
a t  d e s c r i b i n g  t h e  " s p e c i f i c  f e a t u r e s  o f  managers  p e r s o n a l i t y " ,  
i n  t h e  d e c i s i o n  making p r o c e s s .  The i n d i v i d u a l i t y  o f  t h e  
manager i s  c h a r a c t e r i z e d  by h i s  knowledge, e x p e r i e n c e ,  i n t u i t i o n  
s k i l l s ,  a t t i t u d e  t o  t h e  s o c i a l  and  economic e n v i r o n m e n t ,  h a b i t s  

* M i r o n o s e z k i ,  N.B. 1978.  A c t i v e  E d u c a t i o n a l  Methods i n  t h e  
T r a i n i n g  of M a n a g e r i a l  S t a f f .  P r o c e e d i n g s  of t h e  5 t h  
I n t e r n a t i o n a l  Semina r  on Management Games, S o f i a .  ( i n  R u s s i a n )  



etc. The research in this particular field is done successfully 
by analysing the "history" of the game. Each management simula- 
tion qame is considered to have its own history recorded when 
playing it with various participants different as regards to 
their education, profession, age and so on. 

Valuable results have been obtained by scientists in 
Gdansk, Smolensk, Galendek, Repinski, on the basis of a 
sociological and statistical analysis of the history of a 
game which was run with more than 1500 participants--students, 
managers, scientists etc. * # 

TRANSFER OF MANAGEMENT GAMES 

The research reported on earlier has led to colla- 
borative work amonq the scientists. The Hungarian game, 
"Make a Decision" has been transferred and implemented into the 
educational program in Freiberg University (GDR) and in the 
Institute for Social Management (Bulgaria). The game BES-1 
designed at the Humbolt University (GDR) has been connected with 
the Bulgarian game "Economic Mechanism" designed by scientists 
from the Institute for Social Management. The result is as 
mentioned above a multilevel system which simulates the decision 
making process and the planning procedure in the chain - ministry 
- large enterprise - plant. 

some of the reported difficulties in the transfer of games 
can be summarized as follows: 

1. Language difficulties; 

2 .  The existing differences in the social and 
economic mechanisms; 

3 .  The choice of appropriate institutional 
conditions (plant, enterprise, organization, etc) 
in each particular country where the game is 
transferred and adapted; 

4 . Gathering tile necessary information. 

5. The transfer of the models and the computer 
programs from one machine to another; 

* Repinski, J. 1978 .  Use of Management Games in Educational 
Courses and Seminars. Proceedings of the 5th International 
Seminar on Managment Games, Sofia. (in Russian) 

# Wach, T. 1978 .  Participants Behavior in the Decision Making 
Process in theGame. Proceedings of the 5th International 
Seminar on Management Games, Sofia. (in Russian) 



Scientists from the Budapest and Warsaw Universities have 
a great deal of experience in the transfer of games. In these 
two universities, the New York University Management Game de- 
signed by Myron Uretsky has been successfully transfered and 
implemented for the education of students and managers. The 
game is treated as an "Economic Laboratory". 

A considerable amount of work has been done to change the 
economic instruments and the structure of the accounting pro- 
cedures according to the existing economic system in the coun- 
try.* Valuable results were obtained when the game was modi- 
fied to take into account the new changes in the Hungarian 
economic mechanism. The three enterprises in the game were 
restructured according to the new conditions. Through this 
game managers are trained to use the new instruments and laws. 

Scientists from GDR and Poland (M. Gernert and A. Metera) 
are working on the problem of building a computerized bank 
of management games. Reports show that the existing games in 
socialist countries are classified and stored in a computer 
in Warsaw. Considerable efforts were devoted to the game 
identification problem. Each game now is uniquely defined 
by a set of parameters which has been approved and accepted 
by all socialist countries. The existance of such a bank 
should hopefully stimulate further transfers of games and 
gaming ideas. 

* MacWilliams, H., Mozes, L., and M. Uretsky. 1980. 
Transfer of Gaming Technology--A US-Hungarian Case. 
IIASA Seminar on Management Games. 

tisiebecke, R. editor. Die Experimentelle Methode in der 
Sozialistischen Betriebswirtschaftslehre. P.143, No 3/1, 
Okonomisches Labor Fridrich Schiller Universitaet, Jena. 



CONCLUSIONS 

The collaborative international work in the field of 
gaming among the CMZA's countries has led to successful results 
in the area of methodology, implementation, transfer and des- 
ign of management simulation games. The experience is going 
to be published in the forthcoming international monograph on 
Gaming in the Institute for Social Management in Sofia. 

The future of gaming is in the field of management of 
large organizations. Gaming must be considered as a tool of 
communication, as a language in the decision making process. 
The existing tendency to restrict management games application 
to education dangerously narrows their possible and useful 
implementation for operational and research purposes. In 
order to achieve implementation of gaming complex problems 
have to be solved. The management information process in 
large organizations has to be analysed and studied. Different 
and specific situations of the decision making process have 
to be generated. Scenarios for communication between the de- 
cision makers on different management levels and system of 
simulation models for the generated situations have to be 
designed, Algorithms and efficient techniques have to be used 
for the solution of the models. 

The last seminar in Prague--3-7 November, 1980--discussed 
the problems of gaming in a new and different way. Two large 
and multilevel games were analysed on the basis of the problems 
of using such types of games for planning purposes in the 
socialist economies. The task will require an interdisciplin- 
ary team of specialists and international collaboration between 
the scientists intheCMEA countries. 

We.hope that the 1981 gaming seminar which will be held in 
IIASA will give rise to a more fruitful East-West collaboration 
in the field of gaming. 



Appendix 1 .  The nse of manaqement s imulac lon  Sarnes In  
1 n s c i : ~ c i o n s  r e ~ r e s s n c e d  a t  t h e  C.WA 
gaming seminar .  

P a r t i c i p a n t s  i n  t h e  C o u n t r y / I n s t i t u t i o n  F i e l d  of A p p l i c a t i o n  gdming activities 

B U L G X i  - m v e n t o r y  p lann inq  s t u d e n t s  
I n s t i t u t e  f o r  S o c i a l  - i n d u s t r y -  p i a n n i n g -  t o p  manager ia l  
Management - S o f i a  - d i s t r i b u t i o n  o f  s t a f f  

r e s o u r c e s  Karl  Marx U n i v e r s i t y  - site location of  Economics - S o f i a  - transDortation 
The Bulgar ian  Academy - economic mechanism 

of  Sc ience  - g l o b a l  modeling - management i n f o r -  
mation systems 

CssR 
I n s t i t u t e  f o r  S o c i a l  - p r o d u c t i o n  p lann ing  s t u d e n t s  
Hanagement - Prague i n  t h e  e n t e r p r i s e  managers 

The,CSSR Academy of  l e v e l  
Sc lence  

I n s t i t u t e  o f  Ph i lo -  
sophy and Soc io logy  
Prague 

GDR 
Bumbolt U n i v e r s i t y  - produc t ion  p lann ing  s t u d e n t s  

B e r l i n  i n  i n d u s t r i a l  e n t e r -  p o s t q r a d u a t e s  

Bergakademie 
F r e i b e r g  

p r i s e s  managers - r e g i o n a l  problems 
- i n t e r n a t i o n a l  t r a d e  

Fr .  S c h i l l e r  
U n i - ~ e r s i t y  - J e n a  

Techn ica l  I n s t i t u t e  
i n  Leuna - Merseburg 

Wilhelm Pieck Univer- 
s i t y  - Rostock 

I n s t i t u t e  o f  Engin- 
e e r i n g  - Z i t t a u  

r n G A 3 . Y  

Research I n s t i t u t e  - i n d u s t r i a l  p lann ing  s t u d e n t s  
t o  t h e  M i n i s t r y  - i n v e n t o r y  problems managers 
of Labour -  Budapest - t r a n s p o r t a t i o n  

"Kar l  Marx" U n i v e r s i t y  
i n  Budapest 

POLAND 

Warsaw U n i v e r s i t y  - account ing  s t u d e n t s  - plann ing  on n a t i o n a l  managers 
Lodz U n i v e r s i t y  and e n t e r p r i s e  l e v e l  

I n s t i t u t e  f o r  - human r e l a t i o n s  
o r g a n i z a t i o n a l  
s t u d i e s  and t r a i n -  
i n g  manager ia l  
s t a f f  - Warsaw 

I n s t i t u t e  f o r  
S c i e n t i f i c  
O r g a n i z a t i o n  and 
Management - G a a n s ~  

USSR 
I n s t i t u t e  f o r  C o n t r o l  - plann ing  s t u a e n c s  

S c i e n c e s  - Yoscow - simulation of p o s t g r a d u a t e s  
The USSR Academy o f  d i f f e r e n t  economrc managers 

Sc ience  - Novosibirsk  - mechanisms 
inventory problems 

d e p t  . - t r a n s p o r t a t i o n  
I n t e r n a t i o n a l  r e s e a r c h -  a i i o c a t i o n  of 
Institute f o r  Manage- r e s o u r c e s  
ment Sciences, Moscow- g l o b a l  modeling - management informa- 

Moscow C n i v e r s i t y  t i o n  systems 
- t r a d e  
- r e g l o n a l  s t . ~ d i e s  
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