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ABOUT THE STRATEGEM SERIES 

Within the IIASA's Project, I n t e g r a t i v e  and S p e c i a l  S t u d i e s  
(ISS), Institute staff members have been conducting a diverse 
research effort on techniques for marrying computer simulation 
models with management-training games. One phase of this project 
is a program of game development that draws on three specific 
components: 

- sophisticated (though not necessarily large) simulation 
models of specific systems that are relevant to senior 
managers in the corporate and public sectors, 

- inexpensive, portable microcomputers that can operate the 
models on the home ground of potential clients, and 

- playing boards with associated pieces that offer players 
an accounting and communication aid while they are playing 
the game. 

The games in this series are all called STRATEGEMS (Strategic 
Games for Educating Managers). Each game in this series is 
programmed in the BASIC computer language, so that it can be 
implemented on an extremely wide variety of small microcomputers. 
Each game kit is available from IIASA ready to play, and each is 
documented sufficiently well that users may customize it. 

Information about the games that are so far available in this 
series may be obtained from IIASA. Write to: Shirley Wilson, 
IIASA, A-2361 Laxenburg, Austria, telephone 2236/715210. 
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STRATEGEM-2: A Microcomputer Based 
Operational Game on the Kondratiev Cycle 

John Sterman 
Dennis Meadows 

1. HISTORY AND PURPOSE OF STRATEGEM-2 

The economic crisis of the 1980s has revived interest in the 

economic long wave or Kondratiev Cycle, a cycle of prosperity and 

depression averaging about fifty years (Kondratiev 1935). Most 

students of the subject believe that the depression periods in 

the 1830s, 1870s-90s, and 1930s were Kondratiev downturns. They 

suggest the difficulties of the 1970s and 80s are symptoms of the 

current downturn in the long wave. A substantial amount of 

evidence now supports the view that the long wave is indeed a 

real phenomenon (Bianchi, et al. 1983; Freeman 1983; Freeman et al. 

1982; Senge 1982; Van Duijn 1983). The economics profession as a 

whole, however, has remained skeptical (Mansfield 1983, Rosenberg 

and Frischtak 1983). In part the skepticism arises from the lack 

of a well-developed theory to explain how such long fluctuations 

could arise. 

Since 1975 the System Dynamics National Model, a large 

computer simulation model developed at MIT, has provided an 

increasingly rich theory of the long wave (Forrester 1976, 1977, 

1979, 1981; Graham and Senge 1980; Sterman 1984a). The theory 

emerging from the National Model explains the long wave as the 

endogenous result of decisionmaking by individuals, corporations, 



and government. The theory relates capital investment, employment 

and workforce participation, wages, inflation, debt, interest 

rates, monetary and fiscal policy, innovation and productivity, 

and even political values. The advantages of the National Model 

are its wide boundary and the rich detail in which economic 

behavior is represented. However, the complexity of the model 

makes it difficult to explain the dynamics underlying the long 

wave in a simple and convincing manner. 

A simplified model of the long wave was developed to 

communicate the essence of the long wave (Sterman 1984b). The 

simplified model contains less than thirty equations, compared to 

about 1600 for the full National Model, and it can be simulated on 

a variety of personal computers. It has been used successfully in 

the classroom and as the basis for student projects. The simple 

model focuses on the role of capital investment in the genesis of 

the long wave. The model shows how the investment and production 

policies pursued by individual firms, though rational from the 

point of view of the individual actors, interact in the context 

of the whole system to produce "irrational" behavior--periodic 

over- and under-expansion of the economy. 

However, even the simple model is too complex to convey the 

essence of the theory to people who have no training in mathemat- 

ical modeling. Needed is an even simpler and more immediate way 

to demonstrate how long economic fluctuations can arise. This 

paper describes a simulation game which fulfills that purpose. 

No modeling or quantitative skills (beyond simple algebra) 

are required to play STRATEGEM-2. The game can be played in about 

two hours and by individuals or teams. Like the simple model, the 

game illustrates how investment and production policies of 

individual f irm can lead to over- and under-expansion of invest- 

ment and production capacity for the economy as a whole. The game, 

simple model, and full National Model, each providing a mutually 

consistent account of the origin of the long wave but at vastly 

different levels of explanation and detail, together make a more 

compelling case for the theory of long waves than any one of them 

alone. 



THEORY THE KONDRATIEV CYCLE 

The long wave is characterized by successive waves of over- 

expansion and collapse of the economy, particularly the capital- 

producing sectors. Overexpansion means an increase in the capacity 

to produce and in the production of plant, equipment, and goods 

relative to the amount needed to replace worn-out units and 

provide for growth over the long run. Overexpansion is undesirable 

because eventually, production and employment must be cut back 

below normal to reduce the excess. Figure 1 ,  from a simulation of 

the National Model, shows the periodic buildup of real GNP 

followed by declining real GNP, falling emplopentt and lowered 

real wages. 

Figure 1. National Model Simulation of Real GNP, Employment 
and Real Wage. Source: Sterman 1984b. 



How does t h e  long wave a r i s e ?  I n  p a r t i c u l a r ,  how does 

overexpansion of p roduc t ion  capac i t y  i n  t h e  economy a r i s e ?  The 

Nat ional  Model i d e n t i f i e s  s e v e r a l  d i s t i n c t  p rocesses  which 

c o n t r i b u t e  t o  overexpansion. One of t h e  most fundamental i s  

c a p i t a l  se l f -o rde r ing ,  t h e  b a s i s  f o r  STRATEGEM-2. 

Consider t h e  economy d iv ided  i n t o  two p a r t s :  t h e  c a p i t a l  

goods s e c t o r  and t h e  consumer goods s e c t o r .  The c a p i t a l -  

producing i n d u s t r i e s  of  t h e  economy ( c o n s t r u c t i o n ,  heavy 

equipment, s t e e l ,  mining, and o t h e r  b a s i c  i n d u s t r i e s )  supply 

each o t h e r  wi th  t h e  c a p i t a l  p l a n t ,  equipment, and m a t e r i a l s  each 

needs t o  opera te .  Viewed a s  a  whole, t h e  c a p i t a l  s e c t o r  of t h e  

economy o rde rs  and a c q u i r e s  c a p i t a l  from i t se l f ,  hence " s e l f -  

order ing. "  

I f  t h e  demand f o r  consumer goods and s e r v i c e s  i n c r e a s e s ,  t h e  

consumer goods i n d u s t r y  must expand i t s  c a p a c i t y ,  and s o  it 

p laces  o rde rs  f o r  new f a c t o r i e s ,  equipment, v e h i c l e s ,  e t c .  To 

supply t h e  h ighe r  volume of  o r d e r s ,  t h e  cap i ta l -p roduc ing  s e c t o r  

must a l s o  expand i t s  c a p i t a l  s tock  and s o  p l a c e s  o r d e r s  f o r  more 

bu i l d ings ,  machines, r o l l i n g  s tock ,  t r u c k s ,  e t c . ,  caus ing t h e  

t o t a l  demand f o r  c a p i t a l  t o  r i s e  s t i l l  f u r t h e r ,  a  s e l f - r e i n f o r c i n g  

s p i r a l  of i n c r e a s i n g  o r d e r s ,  a  g r e a t e r  need f o r  expansion,  and 

s t i l l  more o rde rs .  The su rge  i n  o r d e r s  n o t  on ly  boos ts  des i red  

product ion d i r e c t l y ,  it swells t h e  back logs and d e p l e t e s  t h e  

i n v e n t o r i e s  of c a p i t a l  producers ,  f u r t h e r  adding t o  t h e  p ressu re  

f o r  more c a p i t a l .  

Once a  c a p i t a l  expansion g e t s  under way, t h e  se l f -o rde r ing  

loop amp l i f i es  and s u s t a i n s  i t u n t i l  p roduc t ion  ca tches  up t o  

o r d e r s ,  excess c a p a c i t y  i s  b u i l t  up, and o r d e r s  begin  t o  f a l l .  

A t  t h a t  p o i n t ,  t h e  se l f -o rde r ing  loop r e v e r s e s :  a  reduc t i on  i n  

o r d e r s  f u r t h e r  reduces t h e  demand f o r  c a p i t a l ,  l ead ing  t o  a  

c o n t r a c t i o n  i n  t h e  c a p i t a l  s e c t o r ' s  o u t p u t ,  fo l lowed by dec l i n ing  

employment, wages, aggregate  demand, and product ion of goods and 

s e r v i c e s .  C a p i t a l  p roduc t ion  must remain below t h e  l e v e l  

requ i red  f o r  replacement and growth u n t i l  t h e  excess capac i t y  i s  

depreciated--a p rocess  t h a t  may take  a  decade o r  more due t o  t h e  



long l i f e t i m e s  of  p l a n t  and equipment. Once t h e  c a p i t a l  s tock  

i s  worn o u t ,  investment r i s e s ,  t r i g g e r i n g  t h e  nex t  upswing. 

To i l l u s t r a t e ,  cons ide r  t h e  development of  t h e  U.S. economy 

a f t e r  World War 11. The c a p i t a l  s tock  of t h e  economy was o l d  

and seve re l y  dep le ted  a f t e r  15 yea rs  of depress ion  and wartime 

product ion.  Demand f o r  a l l  t ypes  of c a p i t a l - - f a c t o r i e s ,  machines, 

roads ,  houses,  schools--surged. A massive r e b u i l d i n g  began. I n  

o r d e r  t o  r e p l a c e  worn-out c a p i t a l ,  f i l l  pent-up demand, and 

r e b u i l d  t h e  c a p i t a l  and i n f r a s t r u c t u r e ,  t h e  cap i ta l -p roduc ing  

s e c t o r  had t o  expand beyond t h e  long-run needs of  t h e  economy. 

The necessary  overexpansion o f  t h e  c a p i t a l  s e c t o r  w a s  exacerbated 

by se l f -o rde r ing .  A s  t h e  demand f o r  consumer goods, s e r v i c e s ,  

and housing rose ,  manufac tu rers  o f  c a p i t a l  p l a n t  and equipment 

had t o  expand t h e i r  own c a p a c i t y ,  f u r t h e r  swe l l i ng  demand. The 

r e s u l t i n g  h igh back logs,  s p o t  sho r tages ,  h igh capac i t y  ~ t i l i z a t i o ~ ,  

and r a p i d  growth a l l  r e i n f o r c e d  t h e  t o t a l  demand f o r  c a p i t a l ,  

he lp ing  t o  ensure  t h a t  demand d i d  indeed grow. Thus s e l f - o r d e r i n c  

boosted t h e  boom of  t h e  1950s and 1960s. 

By t h e  l a t e  1960s, however, t h e  c a p i t a l  s t o c k  had been la rge l y  

r e b u i l t ,  and investment began t o  slow t o  a l e v e l  c o n s i s t e n t  wi th  

replacement and long-run growth. Excess c a p a c i t y  and unemployment 

began t o  show up i n  b a s i c  i n d u s t r i e s .  Faced w i th  excess  capac i t y ,  

investment  i n  t h e s e  i n d u s t r i e s  w a s  c u t  back, f u r t h e r  reduc ing t h e  

need f o r  c a p i t a l  and r e i n f o r c i n g  t h e  d e c l i n e  i n  investment as t h e  

economy moved through t h e  1970s and i n t o  t h e  1980s. 

3 .  OPERATION OF THE GAME 

This  r e p o r t  c o n t a i n s  a lmost  every th ing  requ i red  t o  p lay  t h e  

manual ve rs ion  of t h e  game. The game's P lay ing Board, t h e  S teps  

o f  t h e  G a m e ,  and t h e  Record Sheet  are a l l  inc luded h e r e ,  and 

e x t r a  cop ies  of each may be  ordered i n  bu lk  from IIASA. Lacking 

are on ly  t h e  markers t h a t  a r e  used t o  r e p r e s e n t  t h e  s t o c k s  and 

f lows of  c a p i t a l  and o r d e r s  on t h e  board. These are represented  

by markers of  f ou r  d i f f e r e n t  c o l o r s ,  coded f o r  denominations o f  



10, 50, 100, and 500; a l l  amounts a r e  rounded t o  t h e  n e a r e s t  10 

u n i t s .  These markers may be provided by c o i n s ,  a German Halma 

s e t  (which c o n t a i n s  20 each of r e d ,  b lue ,  green,  and yel low 

f i g u r e s ) ,  o r  o t h e r  a v a i l a b l e  p ieces .  When t h e  computer program 

i s  n o t  used,  it i s  a l s o  h e l p f u l  f o r  each game t o  be supp l ied  

wi th  a s imple c a l c u l a t o r  t o  make e a s i e r  t h e  c a l c u l a t i o n  o f  t h e  

f r a c t i o n  o f  product ion t h a t  w i l l  be shipped t o  t h e  c a p i t a l  and 

t h e  goods s e c t o r s  i n  t hose  pe r iods  when t h e  backlog of u n f i l l e d  

o rde rs  i s  g r e a t e r  than  a c t u a l  product ion.  

The computer program t h a t  i s  l i s t e d  i n  t h i s  r e p o r t  may be 

used t o  implement t h e  game on any microcomputer t h a t  runs BASIC. 

Not ice t h a t  a few minor changes w i l l  be necessary  t o  adapt  t h e  

program t o  any microcomputer o t h e r  than  t h e  NEC PC-8201. I n  

p a r t i c u l a r ,  t h e  p l o t t i n g  r o u t i n e  w i l l  have t o  be changed o r  

omi t ted and t h e  memory c l e a r  prompt should be removed. I n  most 

cases ,  however, t h e  changes w i l l  t a k e  on ly  a l i t t l e  e f f o r t .  The 

game may be p layed e n t i r e l y  on t h e  computer. However, it i s  much 

b e t t e r  f o r  t h e  camputer program t o  be  used only t o  perform a l l  

c a l c u l a t i o n s ,  wh i le  t h e  markers a r e  moved on t h e  p lay ing  board 

t o  r e p r e s e n t  t h e  state of  t h e  system a t  each per iod  of p lay ,  and 

t h e  p laye r  e n t e r s  a l l  d a t a  by hand on t h e  Record Sheet .  Th is  

l a t t e r  approach i s  s t r o n g l y  recommended, because t h e  phys i ca l  

bu i ldup of  t h e  markers on t h e  board and t h e  s t a t i s t i c a l  record 

on t h e  s h e e t  make a d ramat ic  impression on p laye rs  and h e l p  

anchor t h e  game i n  r e a l i t y .  

The game works very w e l l  wi th  a v a r i e t y  of  i n d i v i d u a l s  

ranging from undergraduates t o  p r o f e s s i o n a l  systems a n a l y s t s  and 

economists. One u s e f u l  p r o t o c o l  f o r  running t h e  game w i th  any 

of t h e s e  p l a y e r s  i s  as fo l lows.  ~ n t r o d u c e  t h e  game as an 

e x e r c i s e  des igned t o  e x p l o r e  investment behavior .  Descr ibe t h e  

d i v i s i o n  of  t h e  economy i n t o  c a p i t a l -  and goods-producing s e c t o r s ,  

and p o i n t  o u t  t h a t  t h e  product ion capac i t y  of t h e  c a p i t a l  s e c t o r  

can only be i nc reased  by s e l f  o rde r ing .  Do n o t  i n t roduce  t h e  

phenomenon o f  t h e  Kondrat iev  Wave be fo re  t h e  game. Descr ibe t h e  

game board and r u l e s ,  and " t a l k  through1' a sample round t o  



demonstrate t h e  mechanics of o rde r ing ,  producing, and record 

keeping. Even i f  t h e  computer program i s  being used, t h e  

p laye rs  should reco rd  a l l  d a t a  on t h e  Record Sheet .  Describe 

t h e  scor ing  r u l e .  Encourage p laye rs  t o  ask ques t i ons  about any 

aspec t  of t h e  game. During t h e  game, impose no o v e r t  t ime 

pressure .  Ques t ions  t h a t  a r i s e  dur ing t h e  game should a l s o  be 

answered. 

To run t h e  game, t h e  o r d e r s  f o r  c a p i t a l  p laced by t h e  goods 

s e c t o r  must be s p e c i f i e d .  Though a  v a r i e t y  of o r d e r  p a t t e r n s  

f o r  t h e  goods s e c t o r  a r e  p o s s i b l e ,  t h e  most e f f e c t i v e  f o r  f i r s t -  

t ime p laye rs  i s  a s imple s t e p  func t i on  i n  which o r d e r s  from the  

goods s e c t o r  r i s e  from 450 t o  500 a f t e r  t h e  second pe r iod  and 

remain a t  500 t h e r e a f t e r .  Three s h e e t s  t h a t  may be c u t  up t o  

provide a  deck w i th  t h i s  o r d e r  s t ream f o r  t h e  manual ve rs ion  of  

t h e  game a r e  inc luded i n  t h i s  r e p o r t .  Th is  s t e p  i n c r e a s e  i s  a l s o  

incorpora ted  i n  t h e  computer program f o r  t h e  game. The p a t t e r n  

o f  o rde rs  should n o t  be revea led  t o  t h e  p l a y e r s  i n  advance. 

The p laye r ,  o r  team of  p l a y e r s ,  t akes  t h e  r o l e  of  manager 

f o r  t he  e n t i r e  cap i ta l -p roduc ing  s e c t o r  of  t h e  economy. There 

i s  only one d e c i s i o n  i n  t h e  game t h a t  i s  l e f t  t o  t h e  desc re t i on  

of t h e  player--how much new c a p i t a l  t o  o r d e r  f o r  t h e  c a p i t a l  

s e c t o r  each two-year per iod .  Th is  dec i s ion  may be made by one 

p l a y e r  a lone  o r  i n  c o n s u l t a t i o n  wi th  one o r  two o t h e r s .  A team 

wi th  two p l a y e r s  p e r  board i s  most e f f e c t i v e  f o r  l e a r n i n g ,  

s i n c e  it f o r c e s  each p laye r  t o  express  v e r b a l l y  t h e  reasons f o r  

h i s  a c t i o n s .  

The p l a y e r ' s  goa l  i s  t o  keep product ion c a p a c i t y  a s  c l o s e l y  

matched t o  t h e  demand f o r  c a p i t a l  a s  poss ib le .  The game i s  won 

by t h e  person o r  team wi th  t h e  lowest  sco re .  The s c o r e  i s  t h e  

average a b s o l u t e  d e v i a t i o n  between product ion c a p a c i t y  and 

des i red  product ion.  P laye rs  a r e  thus  pena l i zed  f o r  excess  

capac i t y  (which imp l i es  u n d e r u t i l i z e d  c a p i t a l )  and a l s o  f o r  

i n s u f f i c i e n t  c a p a c i t y  (which causes shor tages  of  goods elsewhere 

i n  t h e  economy). 



Time is  d iv ided  i n t o  two-year per iods .  A t  t h e  beginning of 

each pe r iod ,  o r d e r s  f o r  c a p i t a l  a r e  rece ived  from two sources:  

t h e  goods s e c t o r  and t h e  c a p i t a l  s e c t o r  i t s e l f .  Orders f o r  

c a p i t a l  a r r i v i n g  from t h e  goods s e c t o r  a r e  exogenous and de te r -  

mined by drawing a ca rd  a t  t h e  s t a r t  of each per iod ,  o r  they 

a r e  s p e c i f i e d  by t h e  computer p r i n t o u t .  Orders f o r  c a p i t a l  

t h a t  a r e  moved i n t o  t h e  u n f i l l e d  o r d e r  backlog a r e  those  p laced 

by t h e  p l a y e r  h imsel f  dur ing  t h e  prev ious per iod .  Orders p laced 

by t h e  goods and c a p i t a l  s e c t o r s  accumulate i n  t h e  corresponding 

ha l ves  of  t h e  r e c t a n g l e  con ta in ing  t h e  backlog of  u n f i l l e d  

o rde rs .  The sum of t h e  backlog of o r d e r s  p laced by t h e  goods 

and c a p i t a l  s e c t o r s  equa ls  d e s i r e d  product ion f o r  t h e  c u r r e n t  

two yea rs ,  s i n c e  p laye rs  wish t o  produce enough t o  e l i m i n a t e  

t h e  t o t a l  backlog w i th in  one two-year per iod .  Product ion i t s e l f  

i s  t h e  l e s s e r  of  d e s i r e d  product ion o r  product ion capac i t y .  

Product ion capac i t y  i s  determined by t h e  c a p i t a l  s tock  of  t h e  

s e c t o r .  C a p i t a l  s tock  i s  decreased by dep rec ia t i on  and inc reased 

by shipments der ived  from product ion.  The game t h e r e f o r e  

cap tu res  t h e  se l f -o rde r ing  hyp thes is .  

I f  capac i t y  i s  inadequate t o  meet demand f u l l y ,  a v a i l a b l e  

product ion o f  c a p i t a l  i s  a l l o c a t e d  between t h e  c a p i t a l  and goods 

s e c t o r s  i n  p ropor t ion  t o  t h e i r  r e s p e c t i v e  backlogs. For example 

i f  t h e  backlog from t h e  c a p i t a l  s e c t o r  were 500 and t h e  backlog 

from t h e  goods s e c t o r  were 1000, d e s i r e d  product ion would be 

1500. I f  a c t u a l  product ion were on ly  600, 200 u n i t s  would be 

shipped t o  t h e  c a p i t a l  s e c t o r  and 400 would be shipped t o  t h e  

goods s e c t o r .  Any u n f i l l e d  o r d e r s  remain i n  t h e i r  r e s p e c t i v e  

backlogs t o  be  f i l l e d  i n  f u t u r e  per iods .  P ropo r t i ona l  a l l o c a t i o n  

o f  ou tpu t  imp l ies  t h a t  t h e  i n d i v i d u a l  o r d e r s  f o r  c a p i t a l  p laced 

by f i rms  w i th in  t h e  goods and c a p i t a l  s e c t o r s  each have an equa l  

p r o b a b i l i t y  of be ing f i l l e d .  P laye rs  may wish t o  experiment wi th 

o t h e r  a l l o c a t i o n  r u l e s ,  such a s  p r i o r i t y  f o r  t h e  c a p i t a l  s e c t o r .  



4 .  EQUATIONS AND PARAMETERS 

The fo l lowing equa t ions  correspond e x a c t l y  t o  t h e  s t r u c t u r e  

o f  t h e  game (see a l s o  t h e  simple model i n  S t e m a n  1984b). 

PRODUCTION (t) = M I N  [DESIRED PRODUCTION (t) ,CAPACITY (t) ] 

Product ion over  t h e  c u r r e n t  two year  cyc le  i s  t h e  l e s s e r  of 

des i red  p roduc t ion  o r  product ion capac i t y .  

CAPACITY (t) = ( d t )  [CAPITAL (t) /CAPITAL-OUTPUT RATIO] 

CAPITAL-OUTPUT RATIO = 2 years  

Annual product ion c a p a c i t y  i s  given by c a p i t a l  s tock  d iv ided  by 

t h e  cap i ta l -ou tpu t  ra t io .  Capacity f o r  t h e  nex t  t ime per iod  of 

leng th  ( d t )  i s  t h e  annual  r a t e  t i m e s  ( d t )  , which i s  two yea rs .  

For s i m p l i c i t y ,  t h e  c a p i t a l  output  r a t i o  i s  assumed t o  be two, 

and thus  product ion c a p a c i t y  f o r  each two year  pe r iod  equa ls  t h e  

c a p i t a l  s tock .  

CAPITAL ( t + d t )  = CAPITAL (t) + SHIPMENTS TO CAPITAL SECTOR (t) - 
DEPRECIATION (t)  

The c a p i t a l  s tock  i s  i nc reased by shipments of c a p i t a l  t o  t h e  

c a p i t a l  s e c t o r  and decreased by dep rec ia t i on .  

DEPRECIATION (t) = ( d t )  [CAPITAL (t) /AVERAGE LIFETIME OF CAPITAL) 

AVERAGE LIFETIME OF CAPITAL = 20  y e a r s  

Deprec ia t ion i s  p r o p o r t i o n a l  t o  t h e  c a p i t a l  s t o c k .  The average 

l i f e  of  c a p i t a l  i s  assumed t o  be 2 0  y e a r s ,  s o  i n  each per iod  of  

two yea rs ,  10 p e r c e n t  o f  t h e  c a p i t a l  i s  l o s t .  

SHIPMENTS TO CAPITAL SECTOR (t) = PRODUCTION(t) * [BACKLOG OF 

CAPITAL SECTOR (t)  /DESIRED PRODUCTION (t) ] 



SHIPMENTS TO GOODS SECTOR ( t )  = PRODUCTION ( t )  * [BACKLOG OF 

GOODS SECTOR ( t )  /DESIRED PRODUCTION ( t  ) ] 

A v a i l a b l e  c a p i t a l  i s  a l l o c a t e d  between t h e  goods and c a p i t a l  

sectors i n  p r o p o r t i o n  t o  t h e i r  back logs.  

DESIRED PRODUCTION ( t )  = BACKLOG OF CAPITAL SECTOR ( t)  + 
BACKLOG OF GOODS SECTOR (t) 

Des i red  p roduc t i on  is  t h e  sum o f  t h e  back logs  o f  u n f i l l e d  o r d e r s  

f o r  c a p i t a l  p l aced  by t h e  goods and t h e  c a p i t a l  sectors. The 

normal d e l a y  i n  r e c e i v i n g  c a p i t a l  i s  t h e r e f o r e  ( d t )  or  t w o  y e a r s .  

BACKLOG OF CAPITAL SECTOR ( t + l  ) = BACKLOG OF CAPITAL SECTOR (t) 4 

NEW ORDERS FROM CAPITAL SECTOR (t) - SHIPMENTS TO CAPITAL 

SECTOR (t ) 

BACKLOG OF GOODS SECTOR(t) = BACKLOG OF GOODS SECTOR(t) + NEW 

ORDERS FROM GOODS SECTOR(t) - SHIPMENTS TO GOODS SECTOR (t) 

The back logs  o f  t h e  goods and c a p i t a l  sectors are i n c r e a s e d  by 

t h e  new o r d e r s  p l a c e d  by each  sector and dec reased  by sh ipments  

t o  each  sector. New o r d e r s  f o r  c a p i t a l  p l a c e d  by t h e  c a p i t a l  

sector are determined by t h e  p l a y e r .  New o r d e r s  f o r  c a p i t a l  

p l aced  by t h e  goods sector are exogenous. 

SCORE = SUM [ I DESIRED PRODUCTION (t) - CAPACITY (t) I ] 

NUMBER OF PERIODS 

The p l a y e r ' s  score i s  t h e  a b s o l u t e  d e v i a t i o n  between d e s i r e d  

p roduc t i on  (demand and p roduc t ion  c a p a c i t y  ( supp ly )  averaged over  

t h e  number of  p e r i o d s  p layed .  

The game i s  i n i t i a l i z e d  i n  e q u i l i b r i u m  w i t h  a c a p i t a l  s t o c k  o f  

500 u n i t s  and t o t a l  back log  o f  500 u n i t s .  Des i red  p roduc t i on  and 

p roduc t i on  c a p a c i t y  are t h e r e f o r e  i n  b a l a n c e .  The back log  o f  t h e  

goods sector i s  450 u n i t s  and t h a t  o f  t h e  c a p i t a l  sector is  50 

u n i t s ,  j u s t  enough t o  o f f s e t  t h e  impending d e p r e c i a t i o n  o f  50 

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



5.  DEBRIEFING THE GAME 

A t  l e a s t  30-60 minutes should be al lowed a t  t h e  end o f  t h e  

game f o r  d e b r i e f i n g .  Th is  i s  e s s e n t i a l  i f  t h e  fun exper ience 

of p lay ing STRATEGEM-2 i s  t o  be conver ted i n t o  an e f f e c t i v e  

source o f  i n s i g h t s  about  r e a l i t y .  F i r s t  g e t  t h e  p laye rs  t o  

perce ive  and agree  on t h e  major pe rcep t i ons ,  behav ior  modes, and 

mot ivat ions they exper ienced dur ing t h e  game. Then d i scuss  t h e  

s t r u c t u r a l  b a s i s  i n  t h e  game f o r  t hese  outcomes. F i n a l l y  d i scuss  

a s  a group t h e  c o u n t e r p a r t s  t o  t h e s e  s t r u c t u r e s  i n  r e a l  l i f e  and 

t h e  e x t e n t  t o  which outcomes l i k e  t h o s e  i n  STRATEGEM-2 have been 

observed i n  r e a l  economies. The r e f e r e n c e s  i n  t h i s  paper w i l l  

be p a r t i c u l a r l y  h e l p f u l  i n  t h i s  l a s t  phase o f  t h e  deb r ie f i ng .  

The l e a d e r  should  f i r s t  have t h e  p l a y e r s  compute t h e i r  

scores  and announce t h e  "winner." The p a t t e r n  of  o r d e r s ,  

product ion,  and c a p a c i t y  f o r  each p l a y e r  should  then  be p l o t t e d .  

The j ux tapos i t i on  o f  t h e  t i n y  i n c r e a s e  i n  o r d e r s  from the  goods 

s e c t o r  a g a i n s t  t h e  hugh expansion of  capac i t y  makes a dramat ic 

impression and c l e a r l y  shows t h a t  it i s  t h e  i n t e r n a l  management 

p o l i c i e s  fo l lowed by each  t h a t  c r e a t e s  t h e  i n s t a b i l i t y ,  and no t  

e x t e r n a l  events  t h a t  causes  t h e  problem. Ask p l a y e r s  t o  desc r ibe  

t h e i r  f e e l i n g s  du r ing  t h e  game, p a r t i c u l a r l y  du r ing  t h e  phase 

when capac i ty  was inadequate  and a t  t h e  p o i n t  where capac i t y  

suddenly became excess i ve .  Discussion o f  t h e i r  d e c i s i o n s  and 

r a t i o n a l e  should be encouraged. Through q u e s t i o n s  t h e  l eader  

should g e t  t h e  p l a y e r s  t o  p iece  t o g e t h e r  t h e  va r ious  s tages  of 

t h e i r  i n d i v i d u a l  o r d e r  c y c l e  and t o  r e l a t e  t h e  r e s u l t s  and t h e  

causes t o  f a c t o r s  i n  t h e  r e a l  world. 

Good lead ing  q u e s t i o n s  t o  a i d  t h e  d i scuss ion  inc lude :  "Did 

you f e e l  i n  c o n t r o l  o f  t h e  s i t u a t i o n  o r  a t  t h e  mercy of  ou ts ide  

fo rces?" ;  "What happened t h a t  was most s u r p r i s i n g ? " ;  "Why d i d  

you o rde r  x u n i t s  i n  y e a r  t ( i n d i c a t e  a p a r t i c u l a r l y  l a r g e  o rde r  

near  t h e  peak of  o r d e r s ) ? " ;  "Why d i d  it t a k e  s o  long f o r  you t o  

r a i s e  product ion t o  d e s i r e d  l e v e l s ? " ;  "How d i d  you f e e l  when 

capac i ty  r o s e  above d e s i r e d  product ion?";  "Why d i d  i t t ake  s o  

long f o r  product ion c a p a c i t y  t o  f a l l  back t o  accep tab le  l e v e l s ? " ;  

"Were you o rde r ing  enough a t  t h e  end of  t h e  game t o  avoid another  

shor tage  of capac i t y? "  



Emphasize the common pattern of behavior in the different 

games despite the differences in individual decision, strategies, 

and personalities. Point out that though they felt they had 

little control over the system, they were in fact the only source 

of change and were fully responsible for the behavior. Discussio~ 

of the reasons for this apparent contradiction should be lively. 

Ask in what ways this aspect of the game might be true for real 

world managers. The leader should also explain why some overshoot 

of capacity above demand is inevitable, so as not to leave the 

players with too great a feeling of incompetence. 

Indicate that in almost every game, players increase capital 

sector orders sufficiently to produce an overexpansion of 

capacity and subsequent "depression" as investment falls below 

depreciation and capital is underutilized. Often overcapacity 

becomes severe enough to cause players to cut orders back to 

zero. Overexpansion of capacity is not surprising. Since 

production cannot immediately rise, the increase in demand cannot 

immediately be met. Thus backlogs are certain to result. To 

meet the long-run demand and fill the orders in the backlog, 

capacity must expand above the equilibrium level. But the 

magnitude of the capacity overshoot is surprising. 

The step increase in orders from the goods sector need only 

stimulate a rise of just ten percent in the total demand for 

capital. Due to self-ordering, the equilibrium capital stock 

rises from 500 to 560, that is 500 to supply the goods sector and 

60 to replace depreciation (10% of 550 is 60 when rounded to the 

nearest 10). But while orders from the goods sector increase only 

by lo%, production capacity often expands by many times that 

amount. Such overexpansion is followed, of course, by long 

periods of depression required to permit depreciation of the 

excess capital. When the average lifetime of capital is 20 years, 

it takes almost 15 years for depreciation alone to reduce the 

capital stock by 50%. The average period of the cycle, measured 

from the first increase in orders to the second, is generally 

40 - 50 years. 



I t  is  very  impor tant  t h a t  p l a y e r s  l e a r n  no t  t o  blame t h e  

outcome of t h e  game on mat te rs  o u t s i d e  t h e i r  knowledge o r  c o n t r o l .  

Po in t  o u t  t h a t  t h e  s t r u c t u r e  and r u l e s  o f  t h e  game a r e  f u l l y  

known t o  t h e  p l a y e r s .  The s t a t e  of  t h e  system i s  a l s o  f u l l y  

known. There are no random events  o r  exogenous d i s tu rbances  

a f t e r  t h e  i n i t i a l  i n c r e a s e  i n  o rde rs .  P l a y e r s  were permi t ted  t o  

p lace  any o r d e r s  they  wished, and they  s u f f e r e d  l i t t l e  from t ime 

pressure .  Y e t  l ong  wave behavior  always r e s u l t s .  Despi te  t h e  

p e r f e c t  in fo rmat ion  and extreme s i m p l i c i t y  of  t h e  game compared 

t o  t h e  a c t u a l  economy, t h e  cause-e f fec t  r e l a t i o n s h i p s  i n  t h e  

game (and i n  t h e  real economy) mean t h a t  p l a y e r s  a r e  n o t  a b l e  t o  

fo l low what might  be termed t h e  op t ima l  s t r a t e g y .  The d e b r i e f i n g  

should h e l p  them understand t h e  causes  o f  t h i s  r e s u l t .  

A f t e r  t h e  d e b r i e f i n g  has covered t h e  p l a y e r s '  exper ience ,  it 

i s  a l s o  c r u c i a l  t o  h e l p  them understand t h a t  t h e s e  d i d  no t  r e s u l t  

from judgemental e r r o r s  o r  s t a t i s t i c a l  a b e r r a t i o n s  t h a t  are 

unre la ted  t o  real systems. Rather,  t hey  i l l u s t r a t e  w e l l  t h e  

p r i n c i p l e s  and consequences of  bounded r a t i o n a l i t y .  I n  t h e  r e a l  

economy in fo rmat ion  i s  much less complete and much l e s s  c e r t a i n  

than  it w a s  i n  STRATEGEM-2, and t h e  s t r u c t u r e  of  t h e  economy, 

p a r t i c u l a r l y  t h e  i n te rconnec t i ons  amoung f i r m s ,  i s  n o t  f u l l y  

apprec ia ted .  I n  a d d i t i o n ,  t h e  long t i m e  requ i red  i n  real l i f e  

f o r  t h e  consequences o f  se l f -o rde r ing  t o  man i fes t  i t s e l f  reduces 

t h e  l i k e l i h o o d  t h a t  corpora te  and p u b l i c  managers w i l l  l e a r n  

from exper ience.  Learning i s  a l s o  h indered by t h e  heavy weight  

p laced on r e l a t i v e l y  r e c e n t  in format ion compared t o  what 

happened i n  p rev ious  decades. A p a r t i c u l a r l y  i r o n i c  example i s  

t h e  behav ior  o f  t h e  banking system i n  t h e  c u r r e n t  i n t e r n a t i o n a l  

deb t  c r i s i s - - a  n e a r l y  exac t  r e p l i c a  of  t h e  1920s and 30s 

(Stennan 1982).  And over  a  f i f t y  yea r  cyc le ,  many of t h e  l e a d e r s  

who exper ienced t h e  t r a n s i t i o n  from expansion t o  c o n t r a c t i o n  have 

r e t i r e d  o r  d ied  by t h e  nex t  expansion pe r iod .  



6. CONCLUSION 

STRATEGEM-2 provides a simple and dramatic demonstration of 

the way in which investment decisions can lead to instability 

in the economy, and to long waves in particular. It shows how 

micro-level decisions lead to the macrobehavior of systems. In 

particular, it illustrates the principles of bounded rationality 

by showing how individual decisions, though seemingly rational 

at the time, can lead to undesirable behavior for the system as 

a whole, even when perfect information is available and the full 

structure of the system is known. It points out the importance 

of considering both stock and flow variables, particularly the 

importance of disequilibria, such as the buildup of backlogs, in 

the genesis of dynamic behavior. The game illustrates the extent 

to which dynamic behavior is created by the internal structure 

of systems and not by external events. It provides a good 

introduction to the use of behavioral models in the study of 

economic dynamics. Finally, it illustrates the educational 

power of simple games when they are based on small but sophisti- 

cated computer models. 
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DECK OF ORDERS FROM THE GOODS SECTOR 

C u t  these i n t o  separate orders .  Place the deck of 70 orders  
face down i n  the  Playing Board rectangle f o r  New Orders-Goods 
Sector.  The two orders f o r  450 should be face down a t  t he  top of 
the  deck. 





LISTING OF THE OPTIONAL COMPUTER PROGRAM 

1000 'STRATEGEM-2 
1010 ' 
1020 'KONDRATIEV WAVE GAME 
1030 ' 
1040 'copyright August 8, 1984 
1050 ' 
1060 'c/o Integrative & Special 
1070 ' Studies Project 
1080 'IIASA, A-2361 Laxenburg, AUSTRIA 
1090 '~elephone: 02236171 521 0 
1100 ' 
1110 '~emory Clearance for the NEC-PC8201 
1120 ' 
1130 CLS:INPUT "DID YOU CLEAR MEMORY 300,60000? Y/N";c$ 
1140 IF c$="Y" THEN GOT0 1190 ELSE 1150 
1 1  50 IF C$="yW THEN GOT0 1 1  90 ELSE 1 1  60 
1160 CLS:PRINT "Please enter BASIC, type CLEAR 300,60000" 
1170 PRINT "then run KWAVE once again" 
1180 END 
7190 CLS 
1200 '~nitial Values 
1210 ' 
1220 DIM R(5,40) 'Matrix of Results 
1230 DIM MJ(7) 'Matrix of Plot Labels 
1240 PC=500 'Initial Production Capacity 
1250 NC=50 'New Orders, Capital Sector 
1260 BC=O: BG=O 'Initial Backlogs 
1270 S1=0: S2=0 'Initial Scores 
1280 ' 
1290 'Calculation Cycle 
1300 ' 
1310 FOR T=O TO 70 STEP 2 
1320 IF T(=2 THEN NG=450 ELSE NG=500 ' ~ e w  Orders, Goods Sector 
1 330 BC=BC+NC 'Backlog Unfilled Orders, Capital Sector 
1 340 BG=BG+NG '~acklog Unfilled Orders, Goods Sector 
1 350 DP=BC+BG 'Desired Production 



1360 PC=PC+SC-D '~roduction Capacity 
1370 Sl=ABS(DP-PC) 'Score for Period T 
1380 S2=S2+S1 'Cumulative Score 
1 390 s = s ~ /  ( (~/2)+1 ) 'Average Score 
1400 IF PC)DP THEN PR=DP ELSE PR=PC '~roduction Rate 
1410 ' 
1420 'Storing the Results in the Output Matrix 
1430 ' 
1440 ~ (2 ,~ /2+1 )=Nc  ' ~ e w  Orders, Capital Sector 
1450 ~ ( 1  ,~/2+1 )=NG ' ~ e w  Orders, Goods Sector 
1460 ~ ( 3 , ~ / 2 + 1  )=PR 'Production Rate 
1470 ~ ( 4 , ~ / 2 + 1  )=PC 'Production Capacity 
1480 ~ ( 5 , ~ / 2 + 1  )=DP '~esired Production Rate 
1490 ' 
1500 'Calculate New Rates 
1510 ' 
1520 ~=1~~((~~*.1/10)+.5)*10 '~epreciation 
1530 S C = I N T ( ( P R * B C / D P ) / ~ ~ + . ~ ) * ~ ~  'shipments to Capital Sector 
1540 SG=PR-SC 'Shipments to Goods Sector 
1550 ' 
1560 'Print Current Period Values & Input C.S. Orders 
1570 ' 
1580 PRINT "Year ";T 
1590 PRINT USING "1. Backlog of Capital Sector ####";.BC 
1600 PRINT USING " New Orders from Goods Sec. ####";NG 
1610 PRINT USING "2. Backlog of Goods Sector ####";BG 
1620 PRINT USING "3. Desired Production ####";DP 
1630 PRINT USING "4. Capital Stock ####";PC 
1640 INPUT "5. New Orders for Cap. Sectorl';NC 
1650 PRINT USING "6. Production ~###";PR 
1660 PRINT USING "7. Depreciation ###i!";D 
1670 PRINT USING "8. Ship. to Capital Sector ####";SC 
1680 PRINT USING "9. Ship. to Goods Sector ####";SG 
1690 ' 
1700 INPUT "(return) to continue, (q) to quitl';C$ 
1710 ' 
1 720 BC=BC-SC 'B. C. after Shipments to the Capital Sector 
1730 BG=BG-SG 'B. G. after Shipments to the Goods Sector 
1740 ' 
1750 'Termination Routine 
1760 ' 
1770 IF C$="ql' THEN 1800 ELSE 1780 
1780 IF c$="Q" THEN 1800 ELSE NEXT T 
1790 ' 
1800 CLS:PRINT USING "your score was ####"is 
1810 PRINT:PRIKT 
1820 ' 
1830 INPUT "<return) to plot results";~$ 
1840 IF ~ $ = " q "  THEN 2380 ELSE 1850 
1850 IF P$="Q" THEN 2380 ELSE 1870 
1860 ' 
1870 'Plotting Subroutine 
1880 ' for the NEC-PC8201A 
1890 ' 
1900 PX=6 



1910 SCREEN 0,O:CLS 
1920 YM=2500 ' maximum y value 
1930 TM=70 
1940 INPUT "NG"; X$ 
1950 FOR T=O TO TM STEP 2 
1960 IF ~ ( 1  ,T/2+1 )*63/~063 THEN Y=2 ELSE Y=63-~(1 ,T/2+1 )*63/YM 
1970 PSET(~~+T*~~*PX/TM,Y)  
1980 PSET(~~+T*~~*PX/TM,Y-1 ) 
1990 PSET(~~+T*~~*PX/TM,Y-2) 
2000 NEXT T 
201 0 INPUT "NC"; X$ 
2020 FOR T=O TO TM STEP 2 
2030 IF ~ ( 2 , ~ / 2 + 1 ) * 6 3 / ~ ~ > 6 3  THEN Y=2 ELSE ~ = 6 3 - ~ ( 2 , ~ / 2 + 1 ) * 6 3 / ~ ~  
2040 PSET(~~+T*~~*PX/TK,Y) 
2050 PSET(~~+T*~~*PX/TM,Y)  
2060 PSET(~~+T*~~*PX/TM,Y) 
2070 PSET(~~+T*~~*PX/TM,Y-1) 
2080 PSET(~~+T*~~*PX/TM,Y-1) 
2090 PSET(~~+T*~~*PX/TY,Y-2) 
2100 PSET(~~+T*~~*PX/TM,Y-2) 
2110 PSET(~~+T*~~*PX/TM,Y-2) 
2120 NEXT T 
2130 INPUT X$ 
2140 SCREEN 0,O:CLS 
21 50 INPUT "PC"; X$ 
2160 FOR T=O TO TM STEP 2 
21 70 IF R(4,~/2+1 )*63/Yb?)63 THEN Y=2 ELSE ~ = 6 3 - ~ ( 4 , ~ / 2 + 1  ) * 6 3 / ~ ~  
2180 PSET(~~+T*~~*PX/TM,Y) 
21 90 PSET(~O+T*~~*PX/T~~,Y-1 ) 
2200 PSET(~O+T*~~*PX/TM,Y-2) 
2210 NEXT T 
2220 INPUT l l ~ ~ l l ;  X$ 
2230 FOR T=O TO TM STEP 2 
2240 IF R(5,~/2+1)*63/~~>63 THEN Y=2 ELSE ~ = 6 3 - ~ ( 5 , ~ / 2 + 1 ) * 6 3 / ~ ~  
2250 PSET(~~+T*~~*PX/TM,Y) 
2260 PSET(~~+T*~~*PX/T~?,Y)  
2270 PSET(~~+T*~~*PX/TM,Y)  
2280 PSET(~~+T*~~*PX/TM,Y-1) 
2290 PSET(~~+T*~~*PX/TM,Y-1) 
2300 PSET(~~+T*~~*PX/TM,Y-2) 
2310 PSET(~~+T*~~*PX/TF,Y-2) 
2320 P S E T ( ~ ~ + T * ~ ~ * P X / T F ' ~ , Y - 2 )  
2330 NEXT T 
2340 INPUT X$ 
2350 SCREEN 0,O:CLS 
2360 ' 
2370 CLS 
2380 PR1NT:PRINT:PRINT 
2390 PRINT "Thank you for playing: 
2400 PRINT 
2410 PRINT " STRATEGEM-2" 
2420 PR1NT:PRINT 
2430 END 



STEPS OF THE GAME 

1. RECEIVE NEW ORDERS FROM THE CAPITAL SECTOR INTO THE BACKLOG 
T r a n s f e r  t h e  marke rs  t h a t  r e p r e s e n t  NEW ORDERS from t h e  C a p i t a l  
S e c t o r  i n t o  t h e  l e f t  h a l f  o f  t h e  box c o n t a i n i n g  t h e  BACKLOG OF 
UNFILLED ORDERS. Count  t h e  t o t a l  BACKLOG OF UNFILLED ORDERS from 
C a p i t a l  S e c t o r  and w r i t e  t h i s  number i n  row 1 under  t h e  a p p r o p r i a t e  
y e a r  o f  t h e  Record Shee t .  

2. RECEIVE NEW ORDERS FROM THE GOODS SECTOR INTO THE BACKLOG 
Turn  o v e r  t h e  t o p  c a r d  on  t h e  deck  t h a t  r e p r e s e n t s  o r d e r s  f rom t h e  
Goods S e c t o r .  From your  s u p p l y  o f f  t h e  P l a y i n g  Board t a k e  t h e  
i n d i c a t e d  number o f  marke rs  a n d  p l a c e  them i n  t h e  r i g h t  h a l f  o f  t h e  
box c o n t a i n i n g  t h e  BACKLOG OF UNFILLED ORDERS. Count  t h e  t o t a l  
BACKLOG OF UNFILLED ORDERS f rom Goods S e c t o r  a n d  w r i t e  t h i s  number i n  
row 2  under  t h e  a p p r o p r i a t e  y e a r  o f  t h e  Record S h e e t .  

3. CALCULATE DESIRED PRODUCTION 
D e s i r e d  p r o d u c t i o n  e q u a l s  t h e  t o t a l  BACKLOG OF UNFILLED ORDERS from 
b o t h  t h e  C a p i t a l  S e c t o r  and  t h e  Goods S e c t o r :  (row 1 + row 2 )  o n  t h e  
Record Shee t .  C a l c u l a t e  t h i s  number and  wri te i t  i n  row 3  under  t h e  
a p p r o p r i a t e  y e a r  o f  t h e  Record S h e e t .  

4. COUNT TEIE CAPITAL STOCK 
Count t h e  t o t a l  number o f  m a r k e r s  i n  t h e  CAPITAL STOCK box, and  w r i t e  
t h i s  number i n  row 4 o f  t h e  Record S h e e t .  This number e q u a l s  produc- 
t i o n  c a p a c i t y  f o r  t h e  c u r r e n t  2  y e a r  p e r i o d .  

5. PLACE ORDERS FOR NEW CAPITAL STOCK 
E v a l u a t e  your  p r o d u c t i o n  c a p a c i t y ,  estimate f u t u r e  d e p r e c i a t i o n  o f  
c a p i t a l  s t o c k ,  a n d  l o o k  a t  you r  d e s i r e d  p r o d u c t i o n .  Then d e c i d e  how 
many new u n i t s  o f  CAPITAL STOCK you w ish  t o  o r d e r .  Take t h e  m a r k e r s  
t h a t  r e p r e s e n t  t h i s  number f rom y o u r  s u p p l y  o f f  t h e  P l a y i n g  Board and 
p l a c e  them i n  t h e  box f o r  NEW ORDERS-Capital S e c t o r .  Write t h e  
amount o f  you r  o r d e r  i n  row 5 o f  t h e  Record S h e e t .  

6. CALCULATE PRODUCTION 
P r o d u c t i o n  i s  t h e  smaller o f  d e s i r e d  p r o d u c t i o n  (row 3 )  and produc- 
t i o n  c a p a c i t y  (row 4) .  Write t h i s  number i n  row 6 o f  t h e  Record 
S h e e t .  

7. CALCULATE DEPRECIATION 
Each p e r i o d  one - ten th  o f  t h e  m a r k e r s  i n  t h e  box h o l d i n g  t h e  CAPITAL 
STOCK, rounded t o  t h e  n e a r e s t  10 u n i t s ,  are removed f rom t h e  P l a y i n g  
Board t o  r e p r e s e n t  t h e  e f f e c t s  o f  d e p r e c i a t i o n .  C a l c u l a t e  and  t h e n  
w r i t e  i n  row 7 t h e  number o f  CAPITAL STOCK u n i t s  t h a t  d e p r e c i a t e  
d u r i n g  t h i s  p e r i o d .  Then r e m o v e ' t h e s e  marke rs  f rom t h e  CAPITAL STOCK 
box and p l a c e  them i n  you r  marke r  s u p p l y  o f f  o f  t h e  P l a y i n g  Board. 
These marke rs  s h o u l d  be r e c y c l e d  f o r  u s e  i n  p l a c i n g  new o r d e r s  f rom 
t h e  Goods S e c t o r  and  t h e  C a p i t a l  S e c t o r ,  S t e p s  #2 & # 5 ,  i n  f u t u r e  
p e r i o d s  o f  t h e  game. 



8. CALCULATE SHIPMENTS TO THE CAPITAL STOCK 
Every p e r i o d  t h e  CAPITAL STOCK and t h e  Goods S e c t o r  both  r e c e i v e  a  
s h a r e  o f  t h e  p e r i o d ' s  product ion  t h a t  i s  p r o p o r t i o n a l  t o  e a c h .  
s e c t o r ' s  r e s p e c t i v e  f r a c t i o n  o f  o r d e r s  i n  t h e  box c o n t a i n i n g  t h e  
BACKLOG OF UNFILLED ORDERS. Thus t h e  sh ipments  t o  i n c r e a s e  t h e  
CAPITAL STOCK i n  e a c h  per iod equa l :  

Backlog o f  t h e  C a p i t a l  S e c t o r  (row 1) * Produc t ion  (row 6) 
Desi red Produc t ion  (row 3 )  

C a l c u l a t e  t h e  number o f  u n i t s  sh ipped  t o  t h e  CAPITAL STOCK t h i s  
pe r iod .  Then remove t h i s  number of  markers  from t h e  l e f t  h a l f  of  t h e  
box c o n t a i n i n g  t h e  BACKLOG OF UNFILLED ORDERS from t h e  C a p i t a l  
Sec to r .  T r a n s f e r  t h e s e  markers v i a  t h e  Produc t ion  box t o  t h e  box 
h o l d i n g  t h e  CAPITAL STOCK. I n  row 8 of  t h e  Record Sheet  w r i t e  t h e  
number o f  goods i n  t h i s  shipment. 

9. CALCULATE SHIPMENTS TO THE GOODS SECTOR 
Every p e r i o d  t h e  sh ipments  t o  t h e  Goods S e c t o r  e q u a l s :  

P roduc t ion  (row 6)  - Shipments t o  t h e  C a p i t a l  S tock  (row 8) 

C a l c u l a t e  t h e  amount o f  t h e s e  sh ipments  t h i s  pe r iod  and t h e n  w r i t e  
t h e  a p p r o p r i a t e  nuffiber i n  row 9 o f  t h e  Record Sheet .  Remove t h i s  
number of  marke rs  f rom t h e  r i g h t  h a l f  o f  t h e  box ho ld ing  t h e  BACKLOG 
OF UNFILLED ORDERS from Goods S e c t o r  and t r a n s f e r  them o f f  t h e  
P lay ing  Board v i a  t h e  Product ion  box. These markers  shou ld  be 
r e c y c l e d  f o r  u s e  i n  p l a c i n g  new o r d e r s  from t h e  Goods S e c t o r  and t h e  
C a p i t a l  S e c t o r ,  S t e p s  #.2 & .5, i n  f u t u r e  p e r i o d s  o f  t h e  game. 

To i n i t i a l i z e  t h e  P l a y i n g  Board b e f o r e  s t a r t i n g  t h e  game: 

- c o l o r  t h e  f o u r  c i r c l e s  o f  t h e  marker key d i f f e r e n t  c o l o r s  t o  
i n d i c a t e  t h e  denominat ions of  t h e  markers  o r  p l a c e  markers of  
d i f f e r e n t  c o l o r s  on e a c h  o f  t h e  c i r c l e s ,  

- p l a c e  a marker r e p r e s e n t i n g  50 o r d e r s  i n  t h e  P l a y i n g  Board 
r e c t a n g l e  r e p r e s e n t i n g  New Orders  - C a p i t a l  S e c t o r ,  

- p l a c e  t h e  deck w i t h  70 o r d e r s  f a c e  down i n  t h e  P l a y i n g  Board 
r e c t a n g l e  r e p r e s e n t i n g  New Orders  - Goods S e c t o r .  


