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Teaching Experiments with 2 Simuletior Model of
Universal Dommeoditv Sroduction

The naper coneiders how students learn commpeditv orsductien and gir-
culation via gaming experiments, We review two of them.
inte reproduction on a decreasing scale
their ron-cppperative behavipur, In this
itz and coete diverge, Undertaking an
i chpoege tvpirallvw tﬁst teckrniove thch
- le the sccigty i¢ imtoreched in that whick
rezuirgs the mpinimpr ircod ol zhpue,

Im the second, clzvers Bring up  evierded renrpduction resciving
ircompatible nores ang setti%e rew oprigrities with aceprizted etfe;
ftzpies of coonerative EEHEViQur.-Ecc:ai and indiwvidual interects draw
together canseguently,

There ic & revival ¢of beligf in market pronomy 211 nuer the wprld,
i1l views 9n itz nzture are nften syunerfirial ar pven naive, fgr
iretance, among beginning studente, Thev could he trancsfgrmed inte
deeper understanding of the matter hv mearc 2f cimulatinn gaming,

Dramatic progrece
Tinked with 3 form
farctprs,

arice methodology ie apt 0 b
2! m 2uwg and ann-nheerve

Stochastic and dvnamic ohenomera fzirzulatian of canital. fluctu-
etions, etc,) are ewplicitlv reflected in gaming evperimentes carried
zut at Nﬂ\cslb1'=v Universitv with a czimulatisn =model of  univercal
comepdity production, .

Thie teaching toel describes interconnectione between demand, in-
vestmente, rproduction caparitiecs, cutput, suprlv and nrices fpr three
iggregated branches of a capitaliet econamv {Yaltukh amd Buesn 190Q%,
kr  endogencve diffusion of innpvations concidered istill rather frap-
mentarv) 2 ceparate component of the generatian of new technolegy,

It turne ocut that zlavers (pwnere of private firpel proceed in
sccordance with  laws of raritalict reprogduction, For evample, a cstu-
renrt cen detect and Invertigzte using celf-acovired evperimental dats
Tanzeguences 2f  the law  of wvalue (unenval orofitability of various
techreolopies and firps, movements of relative prires, etc, V,Studente
“ingd  out  that greed for arpiit jc 3 strong incertive to risk-taking,
innovetion and crestivitv, Thev pav attertion to the ceemv cide nf the
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sropomv too iunemolavament, zggressivenses of the firams and otherd,

The model wovep throupgh the educatioral process helps ounils i
arazsg a necessitv  of nublic contral aver reoroduction zccording %2
uncovered ecoromic tendencies, sprial nriorities of efficiencv  and
goniiy,

The naper is organized as fclleows, The newt zection presents  the
medel  sacrificing 2 mathematical descriptien in the hooe ot a2chieving
greater claritv of foundations under the soare constr-aint, Later on
*twn apnlications pf thiz rodel are bhrieflvw pramined, While studerts 2t
the junior level did np* aczomelich sffective ec2nemic  growth,  the
elder f2lipwehin modified surcessfullv not only strategies and
jgzumntinne byt the verwy noramz nf hehavigur nerhans t'ansltgna fron
single-lppp tr douhlie-lzon learming (cf,  ARrguric  and Schon 1972,
134291, i ]

The medel and sisnlifications

Tt is suososed that workers are deprived of the ameans of
production and sell their lahour-power to capitalists. Natural
reso 2% 211 lands are nationalized and there is not
g ol

There ig 2 unified market far all commodities, including the
labpur power. The unitv of the maritet manifecsts itgelf in denerécnal-
izing 2f commedities of difderent owners, 8t any ziven data  all com-
mcdiiies 0f a definite kind ha the it rice, There ig no
credit market in the 2canamy, oriva zanitalists iz
not  taken into account, Bupnlv of ed ac an excge-
nsus magnitude.

Tyerv sectar consists of a number of single-slant $irms, Each of
them uses a unit technologv and iz a moneproduct one. Everv cector
specializes in manufacturing onlv one kind of commeditv in such a  wav
that inputs of all cother oroducts and of labour are indisnensable, It
i5 assumed that in all zesctors but one oroducing 2iements of  fived
acsets a firm's output iz intended exclusivelv for the market. Evers
zanpitalist o2uwns ini mber of firms flone 2r two) which is  less
than & nupher hr husz the peoscsibilities of natural
zconamv ang of e abstract from internaticnal
relatione.

Inth the nericd of orcoduction ang the construction iazg egual  ore
vear.

Sunctinne oé amcnevy, which cap zirculate or be  hoarded,  are
attarhed +to the firct comepditv, The comeoditv not saled is azvutamati-
z3llv %trangséformed into monev, :
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A total demand is zcompared annuallvy with a2 tnta
ammedity., The minimum is traded at the price revi
0é excess demand. The orice of the first =zo
enticallvy one. Demanders or sugpliers are &ro
pending on the demand-zupolv ratin,

<
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Products of the first sector are a raw material for the second and

$cr the third zectars. Products 2f the second zsctor constituie ele—
nte of fived assets in all sectere. Producte of the third sect

sad 48 3 raw material in the firzt and in the second sectars,

lv, oroducts of the second znd of the third cectors are privatelv

fﬂ

24

zonsumed by worksrs,

The regroductise iz reflecied  with 2 hels of 3 dvnamiz
input-putout model with technological methods of production, Each kind
o+ comamgdities can be groduced bv thres or less  technological  asode
Table ! sets out direct input coefficients and coefficients charac-
teriszing circulation of fived capital in the econsmv. Everv slementary
technology can helong to different capitalists. But initiallv there
are nine capitalists oossesszing nine firms with respective eslementary
technelngies,

Zzcial relations of the nraduction svstee imply capital  accumula-
tion for profit, It ic evpe cted that techrnologies providing costs of
sroduction lower than social ones are. as 2 rule, getting 2 wide
diffusion. Thev bhring extra-profit te innovative firms, Everv iptra-
duction of imoroved modes works on the nsw capitsl and 2n that already
in 2ztion,

in our simulatizn amandel innovation activity is reduced to
nous diffusion o¢ technelogical mode= mainly thrpough imitations bv new
gntrants. Inventions and nroduct innovations are set aside.

A capitalist is allowed to construct a "new"” firm with anv given
technology. There is no problem for him i€ he has zaly cne "o21d" firnm,
But :4 the capitalist has two "cld® firme. 2 creation o4 a2 "new" Zirnm
reauires g give up at ieast ore "old" firm, Stocks of raw materials
érom closed firms mav he oroductivelv consumed. but their fived assets

are lost.

Firms cannot change the mix of oroducts made in their existing
clants or diversifv production., A capitalists enter a sector onlv
through construction 2f 3 new sirgle~nlant firnm,

The capitalists were endowed hv fived assets and capital nf rir-
zulation in the basal vear, Yet thev have nnt anv materials inventn ary
at the beginning af the first vear {ssze Tablie 2V,

Plavers {the capitalists) are informed about mannitudes o#
carameters in  the bagal (rere) vear: nrices of commodities, nrofita-
Bilitv of tecnological modes calzulated at these pricec fsse Tahle IV,
An organizer pf the game car chanpge exogenpus parameters  and

n

Workers decicione are reduced to determining a demand $or
tonsymer  goods, This determination is carried out and orocessed autn-
matically bv a computer program,
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! 2 3
RESDUREE S sccomemo e e
TECHNDOLOBICAL MODES
! 2 3 4 = 5 7 2 2
Meane of producticn
sroduct 2. 2. 2. 2.14 2.72 2,82 2.7 2,723 2,2z
ornduct 2 % 2.24 Q.23 2.2z 27 Rp.@: 2,87 2.27 @,0:% L BE
oroduct I 2.12 8.t'5 2.18 2.11 2,15 2.79 2, 2. 2.
Labour power .22 1.p2 Q.5B R.82 2.4% .37 1.5@3 p.5% 2.7%
Bates of fived
assets renewal 2.22 2.22 92.20 1.80 1.2 1.08 G.19 ©2.12 8.1@

*Product 2 constitutes slements of fived assets, Itsg inout coefficient
represents  the amourt of fived assets, in phvsiral terms, which i¢
wearing out in respect to the additional cost unit. The rate ot renewal
recresents  fived assets wearing out during 2 vear as a share of total
fized assets. This exclanation is illustrated by the follcwing examole,
Let 2 nplaver wants to produce additionallv SB cpct units pf the first
commoditv using the third technigue, 1t is necessarv for him to buv and
te install 65 cost unitc fin phvsizal terms) nf the second commeditv (SR
1,267,243,

Table 2. 1Intersectoral and intergersonal distribution of
initial endowments (in phveical terms)

ECONDMIC AGBENTS icapitalists:
i 2 3 4 3 & 7 e e
Capital of circulation
idle monev LY 149 LY 35 12% I2 13 119 &t
stocks for sale
commodity 2 150 &2 2 2 3 2 2 2
commodidty 2 2 P 2 44 14D &Y.} 2 2 @
commodity 3 2 2 2 2 2 i 32 3@ 4ag
Technpl, identific, numher ¢ 2 I 4 3 & 7 2 9
Industrv code number ! t 1 2 2 2 I ks 3
Fiued asszets =e 150 =34 3 ? ! 7 47 22
Production rapacity 43 123 483 44 142 I8 29 72 43

Labour value of advanced
capital {(man-vears) 239 731 294 128 444 123 141 442 249
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Commodity Commodity 2 Commodity 3 Labour sower
Frice i{monetarvy 1 2.33 {.37 2.38
units/cost units)
TECHNDLOOBTIC & L MODES
1 2 3 4 b s 7 3 ki

Table 4. Sone ] econemic indicators gf the reproduction
on 2 decreasing scale

amn—g_&-ﬂ———c-m---—.n-—-n—an——-—m---cﬁ--——-mammuum—-‘m-_mnmw-mﬂsmﬂmaﬂun=momu

YE aRr

1 2 ks | 3 5 7 2 g
Demand $or
iabour {man-
vears) # : 487 524 572 398 148 397 147 f18 167
Emolovment
{man-vears) 387 540 540 2-Y 148 397 147 118 147
Direct la-
bour input
{man-vears) 431 337 275 138 b4 125 34 3t 25
Waoge rate
Imonetarv units/
man-vears) .26 8.29 a.30 8.32 2.93 2.2& 2.28 g.az 2.21
Iﬁvestments tin :
chvsical terms) 59,92 84.5 52.5 152.4 1p1.8 £.8 3.1 2.6 Z.12

-a--=-=.=-—--—-——---_-——_—--_--—_——-,__——-..——---——-_-—_—-’_--__..__—..-—--—-..—-_-.
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tat us esnsider tke seguence =f svnchronised actians of the caci-

talicte.

e

t.Determining an intermediate demanrd for means ot oroduction  and

far labour power in phvsical terms under a rigid budpet constraint,

2. Determining an investment demand for capital goods in ohvsical

terms 4pr existing and new firms under the constraint of available
macnev. A capitalist mav cheose for investing any technelegy according
to data on profitability and other relevant information.

I, Determining a commodity suopiv in shvsical terms. The agentcs
send only quantitv meszepes. Everw canpitalist can supplvw commodities
% the second and third zectors praduced in the previsus wear and not
vet saled. As fpr preoducts of the fircst sectpor, their supplv in the
eurrent vear cannat he more than an amount produced in  the previous
vear. Accerding to rules of the game supply comprises from 92 to 180
nser cent of the cumulative stock of commodities. This restriction

scftens monopoly effects,

. Le2arning actual surchzses far intersediate inout  and far in-

3. Distributi circolating canital between firms and determining
putput. It must be egual ar more than 98 per cent of the maximal
lovel, Thig restriction is alen donre fo soften morncoolv effects.

5, Choesing firme and technologies to be used in the next vear,

a4+ the end aé the =nund nlavers are informed on results nf  their
eronomic  activitvy im the vear of account, New round starts after a

neCesSsary pause,

fenraduction on a decreasing scale

Students started to learn the economic theorv tonk part in  the
first game, Decision-making was decentralized,.
The reproductior was characterised bv verv deer disprooortiaons
zee Tables 4 and ).A4 amarket diceguilibrium determined uneven
dvmamice of relative prices., Terhrnical-arnd-gconomiz efficiency of  the
sconomy  was eviremelvy low, The operating rate was not higher than 229
in the firgt certpr. J8Y in the second cée and 3I2% irn the.L”1f* {Erom
the “4ourth till the nineth vear)}, The rate of unemplovment increased
to 78-79% {vears 5.7-9), near 45% of emnlovees were inactive izee
Table 4}, The oroduction was verv orodigal with its human and material

resources,
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Table ©. Prices (monetarv units/cost units) and other indicators
{in phvsical terms) of renrcduction on a decreasing scale bv branch

Y T Q =4

1 2 3 4 5 & 7 8 G
Supplv of
commoditv 1 272 213 144 155 54 28 28 i1 8.81
Temand for b
commodity | 179 152 193 24 187 191 434 77@ 547
Gutput of
sactor ! 221 154 154 =5 21 21 11 2.9t 3
Broduction canazity
24 sector | 224 177 174 22 122 137 87 23 az
Investments in
zector | 2.2 3I2.5% 24.2 2.8 28.5 2.3 2.1 2 2.83
Supplv aof .
commedity 2 234 239 472 g8 147 13 25 41 88
Demand for
commadity 2 280 37 Izg 471 229 1469 17 12 28
Output of '
sector 2 23 443 284 143 i1 28 2 e 33
Production capacitv
¥ sector 2 242 521 1834 2298 IT1d 2232 23 178 1467
Investments in
sector 2 27.1 52.% 27.8 74.83 43,5 8.4 .08 2.4 3.1
Price of the se-
cond commoditvy 3.99 1,32 .91 2.95 1.32 17.8% 14,5 9,42 = 18
Sunplv of
commoadity 3 154 184 79 { 22 74 149 158 143
Temand for
commodity Z i18 159 135 117 1 27 ) 17 21
Qutpout of
sector 3 141 17 2 23 54.8 123 17 2 2
Production cabacity
3¢ sector 3 143 154 9 23 115 237 2248 205 167
Investments in ’ .
sector 3 2.9 2 11.43 92,4 358.7 3.3 2 2 2

b
Frice of the third
commodity 8.97 B3.34 1.98 242.% 14,91 5,89 2,82 {,85 @.89
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Table 6. The efficiencv indicators of renroduction
on an decreasing scalet?
YEAR
i 2 I 4 ] & 7 8 g

Operating rate
in sector | 8,7 84,3 29,4 24,7 17.2 15,5 4.7 B.232 19,5
Operating rate
in sector 2 ?8%,4 72,2 24,9 17,2 2.2 .0 I7,% 23,1 29.%
Operating rate
in sector I 78,4 I2.2 2.2 29,9 47,3 a%.= 7.2 8,74 2
fatin cf direct
labour input to
emplovment in
the econgmy 98.9 95.%7 49,1 25,4 11.8 3I1.7 24.% 75,3 1S.4
Rate nof unemp-
logvment 12.2 2 2 2 7I.68 29,1 73.8 78.% 72.2

Tech YEARS Final
nolegv 2 i 2 3 .} 3 & 7 8 Sum ranks
1 3 4 4 2 £ I z 2 3z 1.5
2 5 3 68 X 5 8 1 2 2 33 1.3
3 3 7 3 4 3 & 2 1 1 2 3
8 9 7 9 5 3I I 9 ? 9 4% 9
g ] 8 8 1 2 2 77 8 42 7.8
5 { 4 74 1 t g 3 7 15 4
7 2 1 1 T 9 9 & & A a7 &

a 7 3 9 7 7 4 4 5 13 7.2
e 5 2 2 8 8 8 = g 4 44 3

Table 3. Distributicn of investment orniscts

Tech- YE AR Sum Final
nologyv 1 2 3 4 3 & 7 8 g ranks

1 1 - 1 - 1 - - 1 5 3.2

2 - { - - 1 - 1 - - 3 {

3 2 2 1 1 1 - - - - 7 b

4 I 2 I 1 1 1 3 1 2 18 g

3 - 2 2 - - 1 1 2 1 g 7

4 1 1 2 ! - 3 { 3 12 3

7 - - - - 2 s - - - 4 2

a 2 3 - 1 - - - 5 5

9 1 - 1 1 1 1 - - - 3 3.5
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Juring ni vears 4% investment orojects ware carriad aui,
ircluding 42 lél%* aimed at an extension of pgiven oroductior
canacitiss, 1@ {14%) connected with coening of new firms  Bvw  capiltal-
iste n sectors pf their nrevipus activity. 17 (23%) represented new

We think, the fact that nearly tuwo thirds of +the number of all
projects intended for extended reproduction of existing firms follows
Zrom the necessitv for compensating the advanc ed canital embodied in
factorvy buildings. machinerv and eguioment, Moral deprecistion of
Zived capital results $rom unsgual orofitability aé technological
nodes in everv sector, Fixed assets of less profitabhle modes should be
idered morallv obsalete, Closing 3 Ffirm its cuner usually susfers
¢ if capital cost amortization is far from being completed. In
there ic the important restrictiaon in this game: an owner ¥
assetz of one or two of them at his discreticn

technaloagv,

[

P

(%]
T

w oo
o

W
(%
3
s

Yet venturers can trvy to set off a loss bv means gé new endeav-

aurs. Tahles 7 and 8 list ranks of tech nelogies according to both in=
dicators {a profitabilitv level and a number gf investment projects
engaged). Spearman’s rank correlatinn coefficient between final ranks
wae eagual to B.S5 iconnecticns were disregarded?. This magnitude seems
to be signifigant. [ would add that new entrants did not choose any
technological mode with the lowest profitability inside a cector,

I3

Tahle 2 spts put data on relative orefitability of the zectors, A
Zigw of capital to seciors with higher profitabilitv was illusrated bv
the fart that final ranks of zectars grdered according to  their ors-
fitability. on the one hand. ceincided with ranks of these sectors
srdered according to cumulated net investment. on the ather hand.

Sectoral profitabilitv was alsc congruent with corresponding  firme
surngvert the higher orcfitability, the higher pither opening or
ciosing rates f{cf, Tabl.1®). This #$inding tentatively suggests
arnfitahility as the characteristics of industrv that gives rize to
across industrv differences in turnover (cf. Dunne. Roherts and Samu-
2lson 1983),

A deficiency of resources and/or 2 low profitability de
be the immediate reasor behind firms closing. Plavers p

tial closing of business with redistribution 2f respurces in fav
af more profitable sectars to 2z whole ripsing of their firms,

0

herause O0f excess
zecond vears, Capita i 4
copmodities were sal in the third vear. Vet a demand
arick and became ungatisfied, The relative orice né the
ditv grew ¥ollowed by profitability of

: ‘capital radically changed its di

ig ==r*nr' Almnst all st

M o\ L 0B

&3 £
b1}

A hehaviour of the civth capitalict deserves mentioning Be ¢for-
ectalled his comoetitors investing canital in the thirg sector in the
third vear alone and got an extra-profit twe vears later. The reduced
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Table 9. Ranks
{reproduction o

of
n a

sectors according to their orofitabilite
decreasing scale)

-‘:——-——u_——--———-.-——--—-._-—_—-—————-———-————-m-q-—--_——-—_———-q—q—--———gun—_.

! 2 3
2 2 i
3 3 2
i 1 3

Number o
coenings

umrher

of firms
in nineth vear

O S D o 0 0 o =0 0 98 2 0 0 = @ o o D W T P s e D D D I A . = D o T w2 e D < < o S > 3

c-—-.,———-a—u_—_-—----.:...—_-—__-.._—-,_—-_—..__—___—..__-.___..-__—-__-___—__

o o P o 8 e e 2 0 D s 2 e o 5 T > > 0 D = T D i = = - - o o 2 O s

of labour input coefficiente

Y
4
2
i
3
gr nine
£ Nu
cl
&
9
7
2

E AR
= & 7
1 i i
2 4 3
3 2 2
vears f{ranks
mber of N
esings
{1
9]
2
2

3

N; ZTuw a
45 1.34
.43 1.34
1.25 1.22
1.27 g.9%
1.38 1.20
1.29 1.a82
1.89 1,78

4

LamBl -~ B o T o B A |
DEURRR s B i~ B v
DR I R A ]

o e b e e
[aadi ¢ I B B+ |
I O~ 3N

2
Sector o 2
Sector 2 2
Sector 2 7
Tabkle (B, Firng
Initial
number o#f
firms
Sector | z
Sector 2 z,
Sector 3 z
Total ?
Table 11. JDvnmanmics
bv kind and bv
sector
\ t
JEar T wL. a‘) 1)
1 3.72 1.22
2 B.69 1.13
4 .44 R.73
g B.48 2.5t
& p.73 .50
7 3.48 .51
8 2.83 1.58
? - -
¥Coefficients for ve
stoprages,

branch #

se
t
W p3 3,
1.72 3.9%
1.82 B.76
1,37 2.70
1.17 @.55
1.23 1.04
1.19 2.88
2.3% 1,33
ars 3 and 9

were not

{man-vears/cost units)
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supply of products of the third sector brozught about very iow capacity
utilization in the first and in the second sectors in the third and
fpurth vears.

Transferring capital teo the third cector other nlavers
miscalculated. Beginning frpm the fifth vear till the end of the game
more than 50% of the production capacity in the third sector were not
used. After redistribution of productive capital in favour of this and
+he second sectors capitalists were short of productes of  the <first
cector and were forced to reduce output.

Onlv two firms survived in the first sector, Rut ane nf them was
practically negligible. An owner of the nther mne {the monrcoolist?
decided to tranéfa; recaurras {raw materials ard labour oower) ta his
firm operatirg the most zrofitable fourth technelogy in the second
gector, '

in one vear after oproduction practically ceased in the first
cectpr there were work cstoppages in the third and second sector as 2
rpsult of raw materials deficiency.

The third vear was the last one more or less favourable for work-
ors suffering from miserable living ronditiong at the end of the game.
In the nineth vear a nominal wage rate was 24 times less than it wWas
in the first vear. This ocutcome reminds us of Mary's conclusion that
wage is a function of canital accumulation., Buvin

theap labour power
rapitalists were not interested in labour-saving echnical change.

T

For individual labour values. technologies 3.5 and 9 posted the
1owest levels £nor respective gcectors., Still these technologies
attracted onlv 21 investment projects (3B%) of &9. Dn the other hand.
the sixth technolegy, which was sociallv most ineffective ithe value
pé its oputput hardlv coverred the relating production rest in  labour
value terms), attracted 12 investment projects. These facts illustrate
collective irrationality again.

Table 11 sets out the sectoral dynamics of direct 1abour input
coefficients (1F), indirect labour input coefficients (Ewaaﬁ Y and
total labour input coefficients (wf '}, A& certain decline of these in-
dicators in the fourth vear was not consclidated in the subseguent
seriod. The dominant tendencv was, obviouslv, retrogressive,

Eupanded reoroduction

Thig rase studv demonstrates the improved outcome, A deagree of
conperation was determined endogenously by experienced plavers, The
game consisted of 11 rounds. Reing limited by space, we omit here zoae
illustrative-tables.

Technical-and-economic eféiciency was higher than in the previous
rase {rcf. Tables & and 12}, Moreover., main economic indicaters
{gutput, accumulated caoital.'emnlcvment and others) displaved an in-
creasing scale of reproducticon. '
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Table 12. The efficiency indicators of reproduction
on an increasing scale (%}
YEAR
1 3 S s 7 8 9 1@ 11

floerating rate
in zsctor | 97.46 28,5 128.% 4g8,% %2.7 91,8 94,5 9%,% 32,7
Gperating rate
in zector 2 ?7.1 84,7 A3,2 33,4 EI,7 45,5 34,2 §87.9 93,1
Operating rate .
in secteor 3 9e.3 77.2 53.4 48,83 °©4,1 35,2 98,1 84.% 71.2
Ratio of direct
labhpur input to
emplovment in
the economy ?9.8 94,6 92,3 94,5 98,3 33,9 9.8 1.5 91.8
Rate of unemn-
lovment 12.9 2 11.46 2 4,4 2 2 i 2

Table 13, Dvnamics of labour innut coefficients {man-vears/cost units)
bv kind and bv branch

0 e e 5 D a9 Y G5 0 O D CH CE D D €3 D = D R D D e - - - - o - - . - - -

vear sector 1 sector 2 sector 3
LBy N By ML N T
1 .71 1.08 1.71 2.94 2.52 1.44 1.38 1.08 2.35
2 @.59 8.94 1.43 2.71 B. 44 1.37 1.23 1.82 2.2%
3 B.59 B.8% 1.5 R.45 2.49 1.34 1.22 .97 2.19
] B.465 2.448 1.38 @.3%5 3.72 1.27 1.82 3.992 1,92
= B.46 2.51 1.27 .55 2.71 1.26 @,9e @8.91 1.90
4 B.44 2.508 1.14 @.5@ 2.72 1.22 2.91 3.92 1.81
7 8.5 g.50 1.15 B.44 2.78 1.2 2.9 2.98 1,81
q 2.562 2.50 1.12 B.458 8.56 1.1 2.91 a.27 1.78
g 2.41 e,sa 1.1 2.s4 2.49 1.13 2.8% 2,28 1.77
19 2.51 2.58 1.11 R.45 2.45 1.11 .92 2.87 1.77
i1 B.51 g.5@2, 1,11 .54 2,49 1.1 p.838 @.89 1.77
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1 think the second game can be divided into two connected stages:
the first one from the vear 1 tp the vear &, the zecond cne from the
year 7 to the vear 1l. An economic crisis in  the eixth wvear ecia-
hliched a border between both stages.

At the beainning of the second game the first and second fmore
profitable) sectors were expanding. while the third one was shrirking.
Uneven develooment of these sectors caused disturbances in
reproduction. Thus, in the vears 5 and 6 ocutput affocted bv a deficit
né +the 4$irst commodity decreased while unemplovment and excess
production capacity rose,

From the first till the sixth vear the technologies 1.2,6,7, that
did not belong to effective ones according to hoth criteria of
eifiriency {profitability and a level of individual wvalue}, were
remaved ¢from production. Note that relative efficiency of a techne-
ingical mode is to a great extent invariant to changes of orices and
values of commeodities. In the subsequent vears these technologies were
not anplied toe. -

The first stage of the game showed that behaviour of nlavers
hecame beth individuallv  and cellectivelv more rational than in the
zirst game. The higher orofitabilitv of a technolegv or gf a sector
was, the cgreater number of investment projects it attracted, Most
srofitable technologies attracted the main share of all investment
projects. For instance. there were 21 of the total number of 44 di-
~acted to the fourth technologv. which was the most nrofitable.

The third technplogv was the most efficient one in the first
cector according to both our criteria. In the second and in the third
sectors the minimal individual labour values rnuld be achieved by ap-
nlication of the technclogies 5 and 9, wvet thev did not engage
investments. This fact illustrates that the contradiction between in=
dividual and social interests is characterictic of market sconcav.

At the end of the sixth round the plavers decided to coordinate
~loselv their behaviour in arder to  achigve reproduction on an
increasing scale. A new deal. 1ike the Mew Deal of the Roosevelt
izpvernment, was an attempt to pull econemvy 2ut mnt the crisig. Deci-
cion-making was to a great evtent centralized, which could possibly
change the very nature of =ocial relations.

. Plavers closed four firms with the fourth technologv (it had been
most profitable) and sumiltaneously invested into the fifth ane. which
was more effective in regard to total input of labour. By this way
sxcessive production capacity in the second sector were reduced, Owing
to investments in the technologies 8 and 9 the deficit of the third
-ommodity was eliminated in the nineth vear.

Wwe made a compariscon between final ranks of three sectors ordered
sy a number of investment orojects, on the one hand, and by a profi-
tahility level, on the other hand, Their coincidence on the +first
ztage of the game was not an putcome vet .

After some kind of the Schumpeterian "creative destru
slavers usead onlv the nost sffertive technolagies (3

pach sector at the end of the game {the vear 11,
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The extended reproductien was achieved. For the pericd 4$rom  the
first to the eleventh vear the highest growth was recorded for the
first sector (+4Q%) while the second and third sectors showed lower
increases (+3@% and 3%, respectively), Pre-critical mavipume pf
output were exceeded in the first and in the third sectors, vet an
adverse effect of over-production took nlace in the latter orne.

The ore-critical mavimum of putsut was not achieved only in the
second sector. Still ta the end all its stocks of commodities were
sold out and its oroduction canacities rose at the first time after
the seventh vear.

This exoeriment seems to confirm that total outout and emnlovment

are more easilv maintained if decisicrs are centralized, It ic npt vet
settlied whether the Leeping full 2anlovment necessarv imnlies over-
oroduction in some  hranches nf  the econamy  (cf, Pasinetti 1981,
233-240).

Total capital rose bv 287 in regard to the first vear and by 39Y%
in regard to the basal vear. All capitalists but one (the sixth)
became richer. The sixth capitalist was hardly 23 loser as he was
possessed of two profitakle firms with their sféective technologies (3
and 8) at the end of the game instead of the unprofitable firm with
its superseded f(ciwth) technaleov at the verv beginning,

In consequence of the transition to more gffective technologies
magnitudes of labour value aboroximated bv total labour input coef+i-
cients were substantiallv reduced for all kinds of commedities (see
Table 13},

At the end of the game there were 8 firms in the first sector, 3
firms in the second and & firms in the third one {the sum was squal to
£7Y. Firms that applied effective technologies during the whole game
were three in number, the others were imitatore,

Conclusion

We have seen that market relations did not provide a stimulus +to
technological oprogress under the conditions of deep disprooortions of
reoroduction in the first case studv., The "invisible hand" did not
help our aggressive and short-sighted nlavers +g utilize fully a
eotential of this economv. Naticnal income narrowed down  as  compared
#with the initial one., Small profite, perhans, also contributed to non-
cconerative behaviour of plavers., Yiable technical change was not  ep-
tiallvy oprogressive. 3ut practice is the best master. The second rase
studv testifies that students not onlv improved cooperative behavigur
but thevy learned ta analvse concseguences of possible actiosns and to
give preference to a long term gain over a chaort term one,

Having got a deeper insight into the simulation model thev made a
number of suggestions ahout itc further development. It was found re-
asonable to incorporate endogensus Scienre and Technology fmainly  in-
hause RYD) into the model to reflert the relationshin between science.
technology and the market place. Fallowing principles af scientific
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ahstraction much work chould bhe done in order tg make use o4 the
Zactors initially disregarded thus strengthening the relevance of the
model to the real world.
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