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1. Introduction

The m-tivaticn'for the proposed game stems from the
def1q1enc1es and shortcomings of traditional manage~

ment decision games. The latter simulate but one market,
viz.i3 the market far_consumer-goods, and neglect - to

name just the most important - the papitalugogds market,

the labour market, and the money mafket. Moreover, economip
policy does not éppear as a deliberate governmental strategy
_for the implementation of macro-economic goals, but is, .
if at all, represented only by some ta ~parameters which
are more or less arbitrarily fixed by the game direction.
for both of these reasons, viz., the negléction of

economic interdependence on the one hand and the omission
of the government as an independent decision makar on

the other hand, we doubt whether the traditional manage-
ment games provide a realistic setting for the simulation

of entrepreneurial decision making.

Apart from these objections we felt that the represen=
tation of governments by individual groups of players
would offer the adaitional advantage of permitting the
simulation of decision making not only in the field

of management but also in the sphere of fiscal and macro-
economic policy, which Hitherto has beep‘beyond the

c e +
scope of traditionsl decision games.
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This approach must, however, not be confused with

the recently developed sc-called macro-economic

or econometric games which are in principle pro-
grammed econometric modelsshowing the possible
developments of the simulated economy under different
sets of arbitrarily chosen parameters. (Ef. L.R.Klein
und M.K, Evans, Econometric Gaming, New York 1969).
In constrast to this our proposed model is entirely
deterministic and forms the basis for a true decisian
game with various d801510n—mak1ng units with con-

fllctlng interests.




We therefore -propaose a game with the folioWing charac—

teristics:

(i) introduction of ‘three groups of players representing
the governments, producers of consumer goodé_ahd

producers of capital goods;

(ii) introduction of three countries Qith thé purpose
(a) of creatiﬁg a competetive'situétion of alter-
native economic policies between the three govern-
ments, and (b) of providing the bossibility of

‘internatiaonal trade;

(iii) strict observation of the principle of economic
interdependence with no: economic flows other than

between agents defined in the game;

(iv) introduction of four markets common to all players,
viz., a market for consumer goods, a market for
capital goods, & labour market and a money market.

When completely worked out the game is to comprise the !

following parts:

(i) a detailed players' manual (of which part II of the

-

present paper is a draft)

(ii) presentation of the parameters, variables and the
mathematical model behind the game (equivalent to
part -III of the present paper)

(iii) a FORTRAN IV computer program for the actual operation
of the game ' ’

(iv) a flow-chart of the computer program

(v) a proposal for initial values (indispensable for actual

operation)

(vi) & guideline and a program for the final evaluation of

the players‘ performance (a sketch for this guidelihe'
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may be found in section 4.2)

The purpose of the present paper is to acgquaint the
reader with our ideas and to invite criticism and»sug-

gestions for further improvement.
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II. How to Play the Game

1. A qene;al-outline of the game

15 groups of players partlclpate in the game . There are
three groups representlng the respective governments of
three different countries. Nine groups’'of players represent
firms producing consumer goods. They are equally distri-
buted over three countries. It is further assumed that
every country hés a capital goods‘industry of its own, each
being represented by a g¢oup of players. Tt : game takes
place under the supervision of a game direction respon51ble

for organization and computation.

The game extends over an arbitrary number of periods
(each of which can be interpreted as a fiscal year). Within

a period the following stages can be discerned: at the

- beginning of a period all players receive certain infor-

mation‘(mostly results from the previous period) on the
basis of which they make thelr decisions for the present
period. The ocutcome DS this d80151onnmak1ng process 1s a
number of pa:ameters?, the values of which are fixed,
entered into a decisioniform and handed over to the game
direction. These data are now punched into cards and fed
into the computer, where .they are processed. By means éf the
computer program several markets are simulated (money market,
labour markét, market of consumer goods)‘and on the basis
of this procedure the accountancy of the firms, the budgets

of the governments and additional statistical information on

——-——-—-m—gme—_——n—n-—_@mmu—mm-—mn——a—--—————

)bome of these parameters., are, however, cbtained in the
course of an auction which is described below.




_ the three economies are calculated and printed (balance
sheet,_prqfit and loss account, financial status, list
of'machinéry, budget,vstatus of public reserves and lia-
bilities,;gheet of statistical information). The data
thus obtaigéd are the'resulté of the period and serve as
informatfon for setting the parameters of the subsequent

period.

A. closer look at the decision making process reveals the
following séquence: at the very beginning of the game -the:
game direction sets its parameters which no: aally will
remain unchéﬁged throughout all periods. The majority of
these parameters are communicated to all players. At the
beginning of each period the respective governments have

to fix their parameters first. These governmental para-
meters =~ corresponding to fiscal and spbcial legislation -
are made known to all firms. Thus provided with the legal
frame, tﬁéy are now in a position to work out a strategy
for the period. The capitél goods required are bought at

an aucti0n£+) Now all firms (i.e. those producing con- ;
sSumer goodsﬂés well as those producing capital goods) fill
in their decision forms and hand them over to the game |

direction.

+) The rules of the auction are explained in detail later.
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2 Detailed instructions for fhe;players

Each government receives the following data at the be-

'ginning of period t:

(1) Some parameters from the game direction’): number

and salary of the eivil servants, the compulsory re-
payment ratio, the fraction of minimum amortisation .
of the uncovered public debt’ ), minimum rate of
interes€++), minimum'publie_consumption, license
fees, unemployment benefit eoefficient.' |

(ii) TIts own budget and status of public reserwves and

liabilities for the preceding period (cf. tables

'1‘and 2).

(iii) General information provided by the statisticel

bureau of the country (cf. table 3).. S

(iv) The balance sheets and profit and loss‘accountsyef
the preceding period of all firms situated in the
particular country (cf. tables 4, 5, 6, and Y?in

-

sec. 2.2, 2.3 resp.).

Provided with these data, the government should be able

to design a strategy for its future economic and fiscal
policy. According to this strategy the government has to
determine values for its parameters of action by means of
which 1t is able to influence the economie activities.

The complete table of parameters is prbVided in sec. 4

The meaning of this ratio is also explalned in sec. 3.1
(money market) :

‘See also sec. 2. 2 and 2.3.
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(cf. the decision form for governments, table 8).

The paramgters to be fixed have the following effects:

(i) The pay-roll-tax is levied on the total of wages
and is paid® by the firms. By fi#ing a high rate of
pay-roll-tax the government increases the cost of
labour and thus induces the firms to substitQte
capital for labour. As a consequenc _of‘this thér
government mﬁst be aware of a possible increase of
the rate of home unemployment (if the Qorkers are
not absorbed by other countries where there is a

shortage of labour).

(ii) The turnover-tax is levied exclusively on home sales
of consumer goods. Exported consumer goods are not
subject to turnoVer—tax, for duties are considered an .
instrument sufficiént enough to control foreign tra?e
effectively..For the sake of simplicity all‘saleé of
capital goods are exempt from turnover-tax and duties.
(The reason for this provision will be clear if the
reader is acquainted with the conditions of‘thgi'

auction).

(iii) The property tax is leviedbon the firms' capital plus
the accumulated amounts of profit reduced by the
accuéulated losses. By increasing the rate of property
tax the formation of capital is impeded and the fifhs,

become more susceptible to bankruptcy.

(iv) The income-tax-functicn is based on a tangens'hyper-

bolicus curve with .the parameters , and 5: .
| , §125>
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The arguments of this function are the respective
incpome tax bases (prbfit less-iﬁcome tax allowance
forifi:ms; wages and salaries perxr employeevlésé in- -
come tax allowance for individuals); the values bf

the function are the‘respective rates of income tax

as a percentage of thé:tax basis. Changes of the o
parameters 485 , 285 , 365 have ‘the following effects

upon the income tax function:
4 Eé is the maximum rate of income-tax

sz determines the steepness of the irogression

t
€,

fixes the point where progression is proportional,
i.e. where the transition from accelerated to
delayed progression takes place (geometrically

speaking it is the point of inflectioh).'~

(b) Duties:

Duties areé :imposed on imports of consumer goods only. (The
reader is reminded that imports of capital goods are exempt
from duties.) Two different kinds of duties are available:

to the governments: specific duties and ad valorem duties.
‘Specific duties are charged per unit consumption goods whereas
ad valdrem duties are computed as a fféétion of the value

of the commodities. It should be noted théf both{speéific and
ad valorem duties can be imposed simultanously'andvmay be

differentiated with respect to the different countries.

(c) Subsidies:

(i) Subsidies paid as lump sums are primarily intended to
avoid bankrupfcy of an individual firm and must there-
fore exceed or at least equél, the amount of bad

debts caused by insolvency.,Df course this kind of




TN
|

-9

sub?idy may also be used for any‘other pUrpose.

(ii) Subéidies paid per employee are intended to reduce
thekcqst of labour toc decrease unemployment aqd to
infiuence the marginmal rate of substitution between

labégr and capital.

(iii) Subsadies paid as a fraction of non-liquid assets
influence the rate of substitutién betweeh labour and
capital in thé opposite direction and thus>(at'least

indirectly) favour the capital goods industry.

(iv) Subsidies dn total sales contribute t: the expansion
of production, to the reduction of prices and to an
increase in the standard of iiVing. If, however, this ~
subsidy is not or not entirely passed on to the con-
sumers it has not the effects mentioned but incréases_

profits and by this Way investment.

(v) Subsidies on exports are intended to improve the ex-

port performance of domestic firms on foreign markets,

(d) Credit parameters:

(i) The amount of loans desired.has to be determined on
| the basis of a:budgef forecast. Among gther considera-

tions the government has tolméke provision for -the
compulsory débt rebaymant, which is calculated as a
fraction (defe:minéd by the game direction) of the
total of liabilities. The governhent must also be
aware'of the fact that it competes with all dther
govefnmentg and firms for a limited.amountvof crédit,
the final allotment of which is eésehtially influenced
by the rates of interest offered by the iespective
applicants for credit. A further restriction Dn,thé
amount of loans desired consists in the existence of

a credit restraint ratio (fixed by the game direction),
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~which prevents‘eéch applicant from demanding more

credit than a certain multiple of his liabilities at
the end of the previous perioed. In order ta counteract -
uncertainty resulting from the budget forecast as

well as from the credit alletment, it would be advisué

able for the governments to demand slightly more

credit than would be necessary.oﬁ the basis of the

budget forecast.
The rate of interest offered must exceed (or at_leést’
equal) the minimum rate set by the g: ne direétion and

it is decisive for the finé}:allotment of credits.

(iii) Voluntaryredemption of the public debt: it is up to the

government to repay part of its debt in addition to  the .

compulsory repayment.

(e) Other parameters:

(i)

(ii)

By means of the minimum.wagé rate collective bargaining
is introduced into the model. As there are no separate
players representingvtrade unions we have decided to
convey the fixation of the minimum wage rate to the

government.

If a producer Qf ;onsumer'goods intends to exﬁbrt, he
has to maintain a branch in the respective country. In
order to simplify taxation, the firm running the branch
has to pay a lump sum (determihedvby the government of
the country in whicﬁ"the branch is situated){to the
respective country. This lump sum is further referfed'
to as "fee'. Other coéts are regarded as insignifibant

and ‘are included in this feg.




(iii) The amount of public. cansumption must exceed (or
at least equal) the minimum public consumption
fixed by the game diréttion. It represents additionalw
demand and thus helps the consumer goods industry to

maintain or even increase their sales.

The rules of the game require for the financial status of
any firm that the current disbursements must not exceed
the sum of cash plus cdurrent receipts. I, howévar,'this
is the case, the firms are assumed to enjo) eﬁough credit
as to bridge this financial gap by means of iésuing un-

covered bills of exchanges(Should the firms in the sub-

‘sequent period again fail to meet their current obligations

'plus their uncovered bills of exchange, if any, they are

considered bankrupt. Now the government has to decide whether
it covers the bad debts or not. In the latter case the re-
spective firms are excluded from further gaming and their

bad debts are deducted from the funds available on the money

‘market.

The same applies if in one period the accumulated losses
exceed the accumulated profits plus capital. If the governw

ment does not cover the gap by means of a lump sum sabsidy‘

‘at the beginning of the next period, the respective firm is

“also eXcluded from further geming.

If the budget reveals a deficit the gap is filled by issuing
uncovered bills of exchange. In the fellowing periods, how-
ever, thé government is requifed to honour at least a certain
fraction (determined by the game direction) of the amount of
uncovered bills from the last period. Should it fail to do

so or should it even increase its bad debts it rests with

the game direction to decide whether to keep this country

in the game or not.
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Each firm ﬁroducing‘consumer goods receives the following

data at the beginning of period t:

(1)

N,

(iii)

+) The complete table of parameters is pfovided in sec. 4.

Somglparameters from the game direction+>: compulsoﬁy
repéymeht ratio,‘credif restraint ratio, minimum rat?
aof interest, licence fee‘per unit consumer goods, i
machine hHours per unit consumtionAgoods (three kinds
of machinery), hours of labour per unit consumption
goods (three values dependlng -on klnd of machinery),
rates of depreciation (dlfferent for ‘rach kind of ma-

chinery), initial capital of the firm, rate of penalty.

Balance sheet, profit and loss account, financial
status and list of machinery for the preceding period

(cf. tables 4, 6, 9, and 11).

'Genepal information provided by the Statistical

Bureau of the country (cf. table 3).

Part of the decision forms of all governments con-
cerning the period under consideration (cf. table 8).

and representing the respective national'législations

-

for the present period: tax rates, income tax allowance,

fees for maintaining a branch in foreign markets, rates

of duties, information on subsidies, minimum wage rates,
amouﬁt of public consumption. ‘
Each firm fhat had bad debts at the end of the preceding
period is advised to observe its reépective columnvunder
the heading "Subsidy paid as‘a lump-sum”. If the subsi-

dy -is insufficient to cover the bad debts, the firm may'

regard itself as being excluded from the game.
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The firm is now in a position te acquaint itself with the

data and té work out a general policy for the period.'The
capifal goads required are bought at an auction which will
be»describég in detail in sec. 3.4. The machinery ordered i§ de -
livered at the end of the period; it must, however, be prep%id
at the beginning of the period (i.e. immediately after . the :
auction). If the capital goods industry fails to deliver a
machine it has *to pay a penalty, which 'the firm will receive
together with the refund of its pfepéyment at the beginning

of the mext period.

Knowing all these data and having drawn up a trial balance-

sheet, a trial profit and loss account and a trial fimancial

status the firm should now be in a position to fix its para-

meters. (Cf. table 13)
The parameters to‘be‘fixad'have the following effects:

(a) Workers: ‘ v
The number of workers éctually alloﬁedbdepends mainly
upon the wage rate offered and on the number of workers
employed in the previous pericd (not on the numbeg,of |

workers desired for the period under consideration).

(b) Credit: ,

(i): The amount of loans desired has to be determined on
the basis of the trial financial status. Among other
considerations the firm has to make provisibn*for |
the compuléory debt repayméntAwhich is calculated as
a fraction (determined by the game direction) of the
total of liabilities. The firm must also be aware
of the fact that it is competing with all govern-
ments and all other firmsbfor.a limited amount of

credit , the final allotment of which is essentially
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influenced by the ‘rates of interest offered by

the respe&tive applicantskfor crsdit{ A erther
%estriction on‘the amount ofvloans desired con-
sists in the existencé-of é credit restraintkfatiq
(fixed by the game direction) which prevents eachf
applicant from demanding more credit than a certé;n

multiple of his liabilities at the end of the pre-

~vious periocd. In order to counteract uncertainty

reSultiﬁg from the trial financial stafgs as well
as from the credit allofmenf it wo '1ld be advisable
for the firms to demand Slightly more credit than
would be necessary according to the trial financial
status.

The rate of interest offered must exceed (or at
least equal) the minimum rate set by the game di-

rection and is decisive for the final allotment of

" credits.

(iidi)

Voluntary debt rEdemptioni it is up to the firm to
repay part of its debt in addition to the compuléory.

repayment.

Prices per unit and advertisings:

Each firm may fix three prices at the most (chargéd'on

the home market and on two export markets) and three amounts

of advertising expendifure. The prices of the current

period together with the market shares of the previous

periocd and the advertising expenditure inflqehce'the

~actual sales of the firm.

The quantity of consumer goods intended to be produced

has to match the capacities of machinery and labour force.

If the quantity is not in line with the capacities avail-

able, it is automatically adjusted in the CDmputef stage.
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If the current disbursements exceed the total of money and
current receipts, the firm either issues uhcovered bills Qf'
exchange or has bad debts. For the conéequenCes_in both cases

see sec. 2.%1.

(2.3) Firms producing capital goods

Each firm producing capital goods receives the following

data at the beginning of period t:

"(i) ‘Some parameters from the game direction+): compulsory. E

~ repayment ratio, credit restraint ratio, minimum rate
of interest, licence fees for the production of 4 kinds
of machinery, machine hours for the production of one.
machine of each kind, hours of labour for the produc-
tion of one machine of esach kind, rate of dep:eciation,.
”ihitial capital of the firm, rate of penalty, fixed
amount for the valuation of the machinery for own use.
(ii)  Balance sheet, prqfit and loss account, financial status
n and list of machinery for the preceding périod (cf.

tables 5, 7, 10, and 12).

.

- (iii) General information provided by the Statistical Bureau

of the country (cf. table 3).

(iv) Part of the decision forms of all governments concerning

the period under consideration (cf. table 8) and re-

— et wma e Gmat e s g e e G0 e e e e e Meae  SMme G mma  de G G G e e e e Gwem G

The complete table of parameters is provided in séc. 4.
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presenting the respective national legislations for
theépresent period: tax rates, income tax allbwance,
information on subsidies, minimum wage rates. Each
firm: that‘had bad debté at the end of the preceding
peri@d is advised to Dbserve its respective column
undeg the héading "Subsidy paid as a lump—sum“. If the
subéidy is iﬁsﬁfficient to.coverlihe bad debts, the '

firm may regard itself as being excluded from the game.

The firm is now in &  position to acgquaint itself with the
data and to work out a general policy for he.period. The
capital goods to be produced are sold in advance at an auction
the details of which are described in sec. 3.4. The machinery
ordered is delivered at the end of the period; it must, how- |
ever, be prepaid by the buyers at the beginning of the period
(after the auction has taken place). If the machinery ordered
cannot be delivered,va penalty must be paid which will be re-
mitted té the buyer tdgefher with the refund of his prepay-

ment at the beginning of the next period.

Knowing all these data and having drawn up a trial balance
sheef, a trial profit and loss account and a trial financial.
status, the firm should now be in a position to fix its para-

meters (cf. table 14).
The parameters to be fixed have the following effects:

(a) Workerss:
The number of workers actually allotted depends mainly upon
the wage rate offered and on the number of workers employed
in the previous period (not on the number of workers de-~
sired for the period under consideration).
The number of workers desired has to be geared both to
the machinery available and to the amount of capital goods

sold at the suction.
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Credits

(1) The amount of loans -desired has to be;determined‘
on the basis of the trial financial status. Among other
‘considerations the firm has to make provisionvfoé
the compulsory debt repayment which is calculateé
as a fraction (determined by the game direction) '
of the totsl of liabilities. The firm must also be
aware of the fact that it is competing with all
governments and all other firms for a limited amount
of credit, the final allotment of which is essen-
tially influenced by the rates of interest offered
by the respective applicants for credit. A further
restriction on the amount of loans desired consists
in the existence of a credit restraint ratioc (fixed
by the game direction) which prevents each applicant
from damanding more credit than a certain multiple
of his liabilities at the end of the previous period.
In order to counteract uncertainty resulting from
the trial financial status as well as from the c¢redit
allotment it would be advisable for the firms to
demand slightly more credit than would be necessary
.according to the trial financial status. /

(ii) The rate of interest offered must exceed (or at least
equal) the minumum rate set by the game direction

and is decisive for the final allotment of credits.

(iii) Voluntary debt redemption: It is up to the firm to
repay part of its debt in addition to the compulsory

repayment.

The gquantitiy of cepital goods intended to be produced
has to match the capacities of machinery and labour force.
If the quantity is not in line with the capacities avail-

able, it is automatically adjusted in the computer stage.
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If the current disbursements exceed the total of money and ..
current receipts the firm either issues uncovered bills of
exchange or has bad debts. For the consequences in both

cases see Sec. 2.1.

3. The simulation of market behaviour

Since there exist ﬁo real markets within the game (with the
exception of the capitsl goods market) they have to be re-
placed by computational procedures. This is done by the com-
puter according to bertain algorithms the o eration and
assumptions of which will be described below. It has, of
course, not been possible tO‘allDW'fOI all determinants of
real world market behaviour. Therefore the main idea of our
considerations is to replace a multitude of real world beha-
viour patterns by some simpler device entailing almost the
same effects while employing considerably less complicated

methods of simulation.

(3.1.) The money market

At the beginning of the game a certain amount of cash is
assumed to exist in all three economies; Moreover, a@ditional
funds may be created on a fiduciary basis., These‘funds are
assumed to be a multiple of the sum of the respectiVé-natid-
nal incomes (of the preceding period) at factor cost plusb

unemployment benefits. If there are bad debts, caused in

former periods by bankrupt firms or governments, they are

subtracted from the fiduciary issue for all periods sub-

sequent to the respective bankruptciés.

Thus the total amount of credit available for lending in
period t (i.e. the period under consideration) consists of
the adjusted fiduciary issue less dutstanding liabilities.

This amount of credit is increased in each period by com-
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pulsory and voluntary repayments and redemptions. In alloca-
ting credit two cases can be discerned: in the trivial casef
the funds available exceed or equzal the total of credit de-gb
sired and thus all economic agents are provided with the 7
amount of credit they had applied for. In the opposite case
anly part of the respective amounts of credit desired can bs
alldtted. The allocation prodecure resté on the fates.of
interest offered on the one hand and on the amount of credit
desired on:the other. In order to prevent‘the amount of credit -
desired from exertingvundue influence aon the allotment of

credit a limit is imposed on the funds desired.

The allotment of credit is accomplished by means of refrac-
tion coefficients the detailed computation of which is shown

in sec. IITQ3.

We are well aware of the fact that on real world capital mar-
kets a uniform rate of interest emerges as a result of supply
of and demand for credit. In economic theory this uniform

rate of interest is commonly referred to as the marginal effi-

ciency of capital. As we have no permanent money market in the
game we cannot reflect the individuals' changing pieferances
on the rate of interest. Moreover the marginal efficiency of
capital directly results from the individuals' preference
orderings. At the uniform rate of interest all applicants for
credit that would be willing to pay a higher rate of interest
enjdy a "debtor's surplus"+). As we have no other means to
induce the applicants for credit to reveal their preference
orders we must force them to true bids by actuadlly charging thém'
the rates of interest they offered. That is the reason why
credits are granted at different rates of interest within the

same period.

+)The term debtor's surplus is used by analogy with Marshall's
consumer's surplus., Cf. Alfred Marshall, Principles of Eco- .
nomics, Bth edition, MacMillan & Co Ltd., London 1947, S 124.




~20-

—— " n ——~ —fap o - wm— = T ) ol S e w2

The sum of the population of all three countries is consideped

constant throughout all periods. The population of each
country is:made up of three groups: civil servanté, employeq
workers and unemployed. While the nﬁmbér of civil servants is
assumed constant for each country, the pumber of workers |
(employed or unemployed) may vary. To put it in other words,
the game is based on the principle of complete mobility of
labour. All firms submit among their parameters the number
of workers they desire for the period and o “er wage rates
(which must exceed a certain minimum set by the respective
governments). In the allocation of labour three possible
situations may arise: if the demand for labour is equal to
the supply, each firm receives the workers desired and there

are no unemployed.

If the demand for labour exceeds the supply, the workers

are allotted according to the wage rates offered on the one
hand and to the number of workers émployed by the respectibe_
firm in the preceding period on the other. The wage-rate-
criterion secures that the workers seek employment in those
firms where higher wéges are offered whereas the second
criterion reflects the workers'! firm-loyalty. In‘alldffing
the workers to the firms,‘we must, however, observe the con-
dition that no firm gets more wquérs than desired. Thus the
problem has to be solved by an iterative process. (Of course
there are no unemployed). If the supplonf labour exceeds the
demand, each firm receives the number of workers desired,

Now unemployment prevails and our problem consists in appor-
tioning the unemployed._We_can discern four subcases, if we
base our differentiation on a comparisdn of the workers
allotted in pericd t with the sum of employed and unemployed

workers of the country under consideration in period t-1 in
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the following referred to as W 3

(i)

(iii)

the firms of two countries employ an equal or higher
number of workers than Wt-1; now all unemployed are
apportioned to the third country, as the two other
countries have employed all their workers whick were
unemployed in t-1 (if unemploymenf existed at all in
these countries in t-1).

neither of the three countries employs an equal or a
higher number of workers than Wt—1; th s implies that
no movement of labour force has taken place and the
number of unemployed of each country is the difference

between WL_1 and the number of workers employed in t.

the firms of one country-employ an equal or higher
number of workers than Wt—1; whereas the two other

t-1. For

countries employ fewer than their respective W
these two countries we check whether or not they have
increased the number of employed workers with regard .

to the previous period.

(a) If one of them increased employment while the other

failed fo do sag, the number of_gnemployed of the
latter is determined as the différence between Wt°1
and the number of workers employed at present,

while the.remaindér (if there is such) is apportioned
to the other country. This serves an educational pur-
pose (goal of full employment). ‘

(b) If both either increase or reduce employment the un-

employed are allocated proportionzlly (see sec. III.4).
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First we have to allow for adjustments in the amounts of con-.
sumer goodé actually produced'and offered. The desired amouﬁtn
of production as stated in the decision form has to be. adjugted
both according to the labour force the firm has been able to
acquire (see sec. 3.2) and according to the capacity of ma-.
chinery available in the considered peridd. The amounts of
consumer goods the firm intends to offer for sale have now

to be corrected in order to be in line with the production
facilities previously adjusted. In this context stocks may
arise 1if the firm has decided not to offer for sale all goods

available either from stock or out of current productlon.

For the purpose of determining the firms' total sales we have-
to compare the total supply of consumer goods (in money terms)
with the'burchasing power (i.e. bVerall demand for consumer
goods) for each market. If the Value.of the total supply does
not exceed the purchasing power each firm sells all goods .

offered in the respective market ahd the remaining purchasing

~power is carried forward to the next period (hoarding is assumed).

In the opposite case not all goods offered can find buyefs and
we theréfore have to solve the problem of evaluating for each

seller the amount of unsold goods.

Each seller's market share is considered a function of its
previous market share (in real termé), of the price'chargéd by
the individual firm and of the amount of adVertiSing expendi-
ture., All gdods offered beyond this market share remain un- |
sold and are stocked. A firm, which ihtends to export, has

to maintain a branch in the respectivekcounﬁry. For the branch

a fee is levied by the government of the country where ﬁhe

~branch is located (it is assumed that no additional costs

arise). If the exporting firm considers the costs of a foreign
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branch to high, it may decide not to offer any goods for
sale, and to stock the goods which remained unsold from

previous periods in a bonded warehouse.
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The capital goods market is simulated by an auction; each
firm producing consumer goods delegates one representative

and each firm producing capital goods sends two representa—
f¥ves.

The auction runs as follows:

(1) First the auctioneer invites the producers of capital
goods to submit an offer. If more than one seller wants
to take the floor the ‘auctioneer draws the lot between

them.

(ii) Each producer(one after the other) calls his prices for

one machine of gach kind (he need not, however, offef

all kinds of machinery).

(iii) It is now up to the offerees (firms producing consumer
goods) either to make use of these offers’or not. Each
transaction resulting from an offer must not involve
more than one machine of each kind. In other words:
each time a machine has bean‘sOld the corresponding
offer ceases to be valid any longer (for the respec-

" tive kind of‘machinery).

(iv) If two or more offerees are attracted by the same offer
(concerning the same kind of machinery) the auctioneer
auctions off the particular machine between the compe-,”

ting buyers.:

(v) For each transaction the auctiocneer issues a contract

note in triplicate (one for the buyer, one for the seliler
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and one for the game direction). (See table 15).

After each producer of capital goods has had the

opportunity of submittingvhis offers, it is the buye;s’

turn to bid. If more than one buyer wishes to bid at’
the same time the auctioneer determines the order of

their succession (e,g. by drawing the lot).

.Each buyer'bids a certain sum Fdr the kind of machinery

he wishes to acquire.

If two or more producersbtake up a particular bid, a

Dutch auction takes place.
Another contract note is issued.

After each contract aone aof the representatives of

each capital goods producer has to calculate the re-

maining unemployed capacities of labour force and ma-

chinery (see jablé 16).

If a producer of capital goods is.not able to manu-=

+ facture in period t all machinery sold at the beginning‘

of period t and is thus not in a position to deliver

- &ll machines at the end of t, he must pay a pénalty of

half the contract price (of the machines not delivered)

to the respective buyers in addition to the reimburse-

“ment of the (pre-paid) contract price itself.

Apart from the machinery for the firms producing con-

sumer goods, the capital goods producers have to manu-

- facture the machinery for their own use. These‘machines

are valuated at a fixed price.

After the auction, eachvcapital goods manufacturer has

to file his contracts Ktogether with the machinery to

‘be produced for own use)‘a;cording to his preferences.
The preferences are revealed by a number (1 being assigned.

to the most important contract, 2 to the second impor-
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tant, etc.) for each contract. (See table 17).

{xiv) Each producer of capital goods lists‘his contracts in
itable 17 and submits it to the game direction, where
all entries are checked before they are punched into

-.cards

4 The game direction

—_———--————.——_———.—.—-....———-—..——_—— - o o o -

The gamevdirection detsrmines the setting of the game by

fixing certain parameters (cf. tables 18a and 18b) as well

“as the initial»vaiues of the>va:iables.

For the sake of neutrality it is advisable to hold these
parameters constant throughout the game (with minor exemp-

tioné, which will be mentioned explicitly).

The parameters to be fixed are:

(i) Parameters concerning employment
The game direction determinesbthe size of population
and the number and the salary of civil servants (equal
for each country). These magnitudeé must be in line
with the parameters fixing  technology, minimuh public
éonsumption, initial capital and the parameters con-
cerning credit. |
Thelgnemployment benefit coefficient (expressing un=-
employment benefit as a fraction of the minimum wage
rate) serves as a device to secure an adequaté sub-

"~ sistence minimum for the unemployed.

(ii) Parameters concerning credit
Three of these parameters (compulsory repayment ratio,
credit restraint ratio and minimum rate of interest)

are to guarantee the workability of the money market:
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the compulsory repayment ratio determines that part of
the credit which has to be repaid per period; the credit
restraint-ratio is to curb the amount of individual .
borrowings per period (it is understood as a m&lfiple

of the amount of loan finance in the preceding period);?
it has been necessary to introduce a minimum rate bf_
interest, for the amount of interest on total credits is
calculated on the basis of the rate of interest offered
in thevrespectiQe period, ‘ v

The fraction of minimum amortisation of the uncovered
public debt is relevant if there is a caficit in a govern-

ment's budget and was explained in sec.2.1.

License fees are paid in exchange for all sorts o5f raw
matericl. This means that we treat the license fees as

a substitute for expenditures on raw material. As we
did-not explicitly introduce firms producing raw material
into our model we have decided that the license fees are

to be paid to the respective governments.

The machine hours and the hours of labour describe the
technology of the economy, i.e. they indicate the hours
of labour and machine hours, resp., per unit consumption
goods,.éccording to tﬁe production process employed.
Similar parameters have to be fixed for the different
kinds qf’machinery to be produced.

It is assumed that the working-time of each employee and

machine, respectively, amounts to 2000 hours per period.

The rates of depreciation are the reciprocal values of

the service lives of the respective kinds of machinery.
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(vi) The initial capital is equal for each firm produgingn
consumer goods and for each firm producings capital

goods, but may differ for the two types of firms.

(vii) The minimum public consumption is to secure a reasonable
supply of public goods, which cannot be guaranteed other-
wise, as we did not introduce the voters as separate

actors.

(viii) Penalty: The rate of penalty is equal f:r all countries
and has to be paid in addition to the reimbursement of
the pre-paid price of the machinery which the respective

caplital-goods producer has not been able to deliver.

(ix) The fixed amount for the valuation of machinery for own
use was introduced to avoid difficulties in connection

with the imputation of the costs incurred.

The above parameters (i) to (ix) are communicated to all pla&ers
and represent the economic, technological and behavioural éetting
of the three economies. Moreover, there is a number of para-
meters (cf. table 18b) which are not made kmown to the players,
for théy serve technical purposes only; such as the Sileation

of market and advertising behaviour, ete. Their meaning may

readily be grasped from the formal description of the game.

Moreover, the game direction is in a position to determine the
extent of the game, i.e. it can fix the number of countries

taking part (either two or three) as well as the number of

firms producting consumer goods (up to three per éduntry; for

‘the'sake of equal starting positions the game direction, however,

is advised not to institute differént numbers of firms in any

two countries).




-28-

4.2, Other activities of the game direction

Apart from setting the parameters, thé game direction has to
organize and conduct the auction, to check on the proper in-
sertion of the.parameters; to supervise the computer-stage
and to evaluate the results achieved at the end of the game .
The criteria for the evaluation of the players' pérformance
are:
I) Total profits are considered the decisive indicetor for
the success of the individual firm.iIt~i5 up to the game

direction to make use of other indicators {(such as: total

sales, average market share) in addition to profits. In the

latter case the game direction.should announce the additional

goals at the beginning of the game.

II) The evaluation of the governments' performance comprises

-four separate indicators, which cannot be further condensed

to a single index, unless the game diréction resorts to -
value judgements (Bxpfessed by the wéights of the singlé
index):

(i) tmployment: governmental policy should aimvat both a

low and possibly non-oszillating rate of Qnémploy—

ment. The measuring rod is made up of the sum of the

squared rates of unemployment in the respective

country (the rate of unemployment being the fraction

of the number of unemployed with respect to the total -
of workers of the country for the period under con-

sideration). Moreover, the evolution of employment is

ot certain interest,‘which suggests that its trend

should be calculated.

{ii) Standard of living: we have chosen the following
measuring procedure: for:each period total sales

of consumer goods {(understood as quantity and not as

i
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value) are divided by the number of residents (including?'
civil servants). Then the average rate-of interest per
period is computed by adding up the rates of ihtéreSt
offered (to avoid maﬁipulation, those offered by the
government are left out of consideration) and dividing'

this sum by the number of firms. Using‘Bma—Baw:rk's

theory of interest we then deflate the respective amounts
of consumer goods psr Head and period by applying the.
respectivalaverage rates of interesf and thus convert

all amounts of consumer goods to a compound amount df
consumer goods per head(as if they wer: available in the
last\period). This takes into account  ..ae unda:estihafion-

of future goods with regard to goods available ét present;

Price-level: the price-index is composed of prices for
consumer goods and capital goods. The price of consumer
goods entering into the index is understood as the
weighfed average of all market prices in a parti-

cular country and period (the weighté being the quanti-
ties sold at the respective price).

The price for each kind of machinery is the average

of the prices bf machines actually delivered in a certain

period into the country under consideration. If no sales

of the particular kind of machinery have occured in

period t, the price of the previos period applies.
Assigningf%he weights 2/3 to the partial index for
consumer goods and 1/9 to the partial index for each

kind of machinery, we get the composed price-index.
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Having the time series of this composed index, we
can compute the average annual price-increase, the
trend of the price index and the difference bet-

ween the basic and the terminsl price-level.

Economic growth: we discern two time series for the

evaluation of economic growth. We compute the annual

"rate of growth of the production of consumer goods

in real terms and the rate of growth of the capital
goods industry in (deflated) money tzrms (applying
the capital goods indices as deflators). It is now
poésible to calculate the aVerage rate as well as the

trend of growth.




7

-3 -

111. The Mathematical Model behind the Game

The methematical model we are going to describe is the
kernel of the computer~stage of the game. It simulates the
market and thus determines the distribution of consumer goods,

labour force and capital.

(1) The variables of the model

Two kinds of variables enter into our model: there are para-
meters of action, the values of which are fixed either by the
game direction or by the players representing the governments
and the Tirms producing consumer goods and captial goods
respectively. Besides, there ars magnitudes concerning the
present, the next or all SubSEQUént periodes. The values of
this second kind of variables are obtained in the course Df
the computational procedure i.e. they are either endonenous
or predetermined variables whereas the paramters of action

are exogencus.

(1.1) Parameters of action

-—-......-.._._........_—_............__..—_...._—......—__.—._............_._..-......-.—._—__.—-.

number of civil servants employed
SXA/; by stote @ (equal for all states)

salary of a civil servant in state [
s We (equal for all states)

total of workers of all countries

LV/ (constant for all periods)
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min

coefficient expressing the influence

of wage‘differentials'

unéhployment benefit coefficient
compulsory repayment-rétio

credit restraint ratio

fidubiary multiplies (in some cases
the game direction might find it ad-
vantageous to chénge~this péramater’
during the game)

fraction of minimum amortisation of
the uncovered part of the public debt
(in somebcases fhe game direction might
find it advantageous to change this
parameter during the game) |
minimum rate of interest

parameters

simulating

advertising

behaviour

smpothing constant

price influence coefficient

minimum public consumption required .
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‘hours of labour per unit capital»goods

required . for the production of one

machine

rate of

kind g

rate of

kind c .
penalty

initial

initial

of kind c.

depreciation for machinery of

IS

depreciation.for machinexry of

capital of firm i in country @

capital of firm c in country §

‘bad debts as a consequence of bank-

ruptcy of goverhment 9 (why this is

considered a parameter is explained

machinery for the own use of the capital

"~ in section 10.1)

-

‘fixed amount for the valuation of the

goods industry
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license fee paid to the government inp
exchange for the use of raw material’

for the production of consumer goods

license fee paid to the government in
exchange ‘for the use of raw material-
for the production of machinery of

kind g o

license fee paid to the'governmeht in
exchange for the use of raw material
for the production of machinery of

kind ¢

machine hours per unit consumption
goods manufactured by machihéry of

kind g

machine hours required by the capital
goods industry for the production of

one machine of kind g_

machine hours required by the capital’

goods industry’ for the production of

one machine of kind c

hours of labour per unit consumption

goods manufactured by machine of kind g

hours of labour per uhit.capital goods

.required for the production of one

machine of kind g




~-35-

.__-—-._—.——._....-.._...—_-._—_-..__.-.-._._--.-..__.—__.._——._._...--_._.—_.____.__

-t . S -

t
WS g
t
i
t

minimum wage rate fixed by govern=-

ment ¢ for period t .

‘amount of loans

desired by govern-.

ment ¢ for period t

rate of interest offered by govern—v

ment @ in - period t (in per cent)

voluntary redemption of the piblic

debt (in addltlon to compulsory redemp—

tion) by government [

sﬁbsidy paid as

by government @

subsidy paid as

by government ¢

subsidy paid by

employee

subsidy paid by
fraction of the

liquid assets

bsidy paid by

fraction of the

subsidy paid by

fraction of the

a lump-sum to firm i

a lump-sum to firm c
government @ per

government ¢ as a

firms' total of non--
government @ as a
value aof total sales

government @ as a

value of total exports
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fee paid by firm i (residing in @ )

to state r for maintsining .@ branch

in market r during period t where r # @
fee received by . state @ from firm i
(residing in r) for a branch in @ where

9 £ r

rate of pay-roll-tax fixed by gdvern—

ment ¢

rate of turnover tax fixed by govern-
ment § (for domestic sales of con-

sumer goods only)

rate of property tax fixed by govern-

ment @

income tax allowance for individuals

- fixed by government ¢

income tax allowance for firms fixed

by government ¢

parameters of
the income tax

function

ad valorem duty imposed by government r
on imports of consumer goods coming

from country @ where r # (3

ad valorem duty imposed by @overnment ®

on imports of consumer goods coming
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from country r where r £ @

specific duty imposed by government r
on imports of consumer gobds coming
from country @ where r # ¢

specific duty imposed by government ¢
on imports of consumer goods coming

from country r where r # i~

amount of public consumpticn otherxr

than salaries in period t

T A e e N Ot P IS T WP B S . e T WD T e MR W . e S e SR b A W e e e - —— " . S . — v — - —
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number of workers desired for period
t by firm i producing consumer goodé
(residing in country ¢ )

-

wage offered to an individual worker

by firm i (residing in country § ) for

period t

“amount of loans desired for period t

by- firm i residing in country @

rate of interest offered by firm i

in period t (in per cent)




- to compulsory repayment) of firm 1.

_the domestic market

siding in country @ ) for consumer

‘(export price)/ ?6{4,2,3-3),-6{4,2'3} AT#e

A CFS

" where ge{4.2.3§)r6 {41213} A f"#f /
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voluhtary debt repayment (in addition

per uhit-price charged by firm i for.

consumer goods intended for sale on

per unit price charged by firm i (re-

goods intended for sale on market ¢

per unit price charged by firm i (re-
siding- in country r) for consumer-
gdods intended for sale on market @

(import price for marketn ?E{4,L3}}ré{ﬂlﬁ

quantity of consumer goods intended
for production in period t by firm i
(residing in country § ) .
expenditure on advertising spent hy

firm i in the domestic market

expenditure on advertising spent by

firm i (residing in ¢ ) in market r
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axpendlture on advertlslno spent by

firm i (r851d1nq in r) in market @,

ge {12 'sS re{4 23l Ar#g

number of orders for capltal goods of

kind ? taken 1n ‘by the cap4tal ‘goods
industry in country ¢ from»flrm i
(residing in country‘r),jf(these data
can also be collected by the gamé direc-
tion on the basis of the auction-con-

tracts) 1,¢ € §4.2.33 7

price according to auction- contract of
a machine of kind % to be produced bv
the capital goods industry of country @
for firm i (residing in country r)
bearing the préferencé»iqdex‘vl. KThese
data‘can also be~collected by the méme

direction on the basis of the auction-
contracts) T, g 6{4 7' 33 :

quahtityfof consumer goods interded

for sale in period t‘dn the domestic
market by firm i_(:eSiding ih Qouhtry'Q]
quantity of consumer gédds:intended for
sale in period t on market r by firm i
in country @ (quantity intended for ex-

port) ?é {4,2,3} ,re€ {4.’1.35 AT#Y
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‘quantity of consumer goods intended

(:)f’ ‘ ' for sale in period t on market ¢ by
i r? - firm i residing in country r (quan-
tity intended for import)
¢ elr3lireftastAar#y
-t share of stocks. in market r intended
! %95" ‘ for sale
t share of stocks in market R intended

i %?—R for sale

,-—_.—-.....—-—.._.—-..—————-.----————.-._—_———————-——————-——-.-—.—.—.————.—_...__.
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LV/% . number of workers desired for period
c g t by the capital goods industry of
country @
t : ' wages offered to an individual worker
va? by the capital goods industry of
' country @ '
'ryt amount of loans desired for period t
C..}:B“J _ Dy the capital goods 1ndustry of
country Q@
§ 13 rate of interest offered by the capital
Ci)g goods industry of country ¢ ~in period

t (in per cent)
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voluntary debt repayment (in

E::.t ' addition to compulsory repayment) -
c Q , of the capital goods industry in
country §

indicatof set up by the individual

% t capital goods manufacturer for the
})Cgir - ranking of orders according to his
preference
¢ | number of machines of kind c which
E\j are intended for production (for
C? : the own use of the capital goods
industry)

preference indicator set up by the
t ' ’individual capital goods manufacturer
¢ for machinery of kind ¢ to be produced

" for own use
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%M/t - number of unemployed living in
U W Q : - ‘ country § during period t

t unemployment benefit paid by state @
13%/§ in period t |

¥ ¢

'%:? adjusted wage rates for firms i

t
¢ We and c respectively
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- v
labour allotment -

£,

coefficients in the

@«-th iteration

[ numbers of workefs'
proVisionally
allotted in
iteration‘ @

LY
=3

total of unemployed in period t

{adjusted
!

i amount of

loans
actual borrowings of firm i
actual borrowingsof firm c

actual borrowings of government

¢

| overall supply of credit

funds created by the bénking_sector
of the three countries on a

- fiduciary basis

adjustéd

rates of
.ihterest

k) refraction
coefficients of
credit,

t t t '
where: O<‘i ,e,cgg, Sg < 4
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maximum rate of interest offered in

period t
lack-of-funds ratio ‘ . {

quantity of consumer géods actually
produced by firm i (residing in

country ©

quantity of consumer goods actually
offered for sale on the domestic

market by firm i residing in country'?

quantity of consumer goods actually
offered for sale on market r by firm
i residing in country @ (quantity

actually offered for export),
96{4 2,3} rew?_sg/\r%e

quantity of consumer goods actually

- offered for sale on market Q by firm

i residing in country r (quantity
offered as 1mpor‘t gé{'ﬁ 2 '3} re{4z2, 32
ATES

‘provisionally computed amount of

consumer goods to be sold on the

domestic market (respective value

of the j-th iteration)

provisionally computed amount of
imported consumer goods to be sold
on market ¢ (respective value of

the j-th iteration)
g¢ {1,231 re{/{zs}/&r#g
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total supply of consumer goods on

market © in period t

~in country Q

overall demand for consumer goods:

in period t
advertising

coefficients

zero-one variable for firm i for

setting up and maintainingva branch

in market r

(residing in @ ) in market r

=3

.

“

ot

h

market share in real terms of firm i

in market §

market share in real terms of firm i

market share in real terms of firm i

(residing in r) in market ¢

price refraction

coefficients

zero-one variable for the application

of property tax

-~

income tax basis
(profits, wages,
salaries, unemploy-

ment benefits)
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rate of income tax depending on

tax besis

adjusted amount of public consumption

other than salaries

stock of machihery-of'kind %'

actually in operation in period t

* stock of machinery of kind c

actually in operation in pericd t

excess capacity of machinery in

consumer goods industry

deficient manpowé: in capital goods

industry

‘numher of orders for the execution

of which the labou: force of the:

capital goods industry is sufficient

number of machinery for own use for
the production of which the” labour

force of the capital goods:industry

is sufficient

number of orders for the execution

of which the machine capacity of

the capital goads industry is

sufficient
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number of machihery for own use
for the prbddction of which the
machine capacity of the capital
‘goods industry is sufficient

number of orders for the execution
of which both labour force and

machine capacity of the capital

goods industry are sufficient

number of machinery for own usz for
the production of which both labour

force and machine capacity of. the
capital goods industry are sufficient

amount of depreciation for machinery

of kind g in possession of firm i

. total . . L
amount of depreciation in firm i

reciation in firm c

total
amount of dep

profits of firms i, C'respé before
takation o
profits of firms i, c,reSp. after
taxation :
loss of firmsvi, c resp.

overall expenses of firms i, c resp.

overall returns of firms i, c resp.




A t
;?’ﬂg;
49 T
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amount of income tax paid by firms

‘i, c resp.

‘overall disbursements of firms i, ¢ -

TESP.
overall receipts of firms i, c resp.

amount ofvincdme tax paid by'an

individual worker of firms 1, c resp.

amount of income tax paid by an

individual unemployed

amount of income tax paid by an

individusal civil servant

overall receipts of state §

total spendings of state ?v

budget surplus of state ¢

budget deficit,of state @

‘excess or deficient supply

provisional stock of consumer goods

not offered (possessed by_firh i in

country ¢ located in S )

provisional stock of consumer goods
not offered (possessed by firm i

in country @ lacated in r)
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2 i provisional stock of consumer goods:
remaining unsold (possessed by firm i

in country © located in ¢ )

2 t provisional stock of consumer goods
i m remaining unsold (possessed by firm i
r g P Y nl

in country ¢ located in r)

xw/t . lw/t number of workers finally alotted to
i ¢

g : firms i, ¢ resp. residing in countryg

for period t

total of workers irrespective whether
%N/%' ‘ employed or unemployed living in
g country € during period t (it is
assumed that z; L/g remains
constant for aﬁl t) ‘

T
iL—f ‘totsl of liabilities of firm i in
‘period t-
IO ’
< ¢ _ total of liabilities of firm c in
period t '
oo
v
{_.g amount of public debt of state %

in period t
Y |
ti g ci 9 amount of cash in firms i, ¢ resp.

quantity of consumer goods finally

o

ok

scld on the domestic market in

period t by firm i residing in

country Q
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quantity of consumer goods finallyﬁ

N
i

sold in period t on market.r by fi;m‘

_<*
O
-

i residing in country § (quantity

finally exported)

% ‘quaﬁtity of consumer goods finallyt

t : _
?V? sold in period t on market @ by

r? . firm i residing in country r (quantity

finally imported from i in r)

t o stock of consumer goods located in e
iﬁq? S possessed by firm i residing in

(i | | country €

t stock of consumer goods lo- ated in r
possessed by firm i residing in-

country §

t : .stock of consumer goods located in e
possessed by firm i fesiding in .

country T

(v % keq stock of machinery of kind % in
;Zi firm i (residing in country- -§ ) at
S the end of period t-1 which is equal
" to the stock of machinery at the

beginhing and during period t

£-4 ‘ stock of machinery of the capital-
E : 'goods industry (residing in country @
¢ 9 at the end of period t-1 which is

- equal to the stock of machinery at

the beginning and during period t




~t oot

S5 | i?Tg CW?§

Lot Lert
i

LERR

1 L¥ g

%
TT% 07?-g

L
i
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accumulated profits from formexr

periods of firms i, c resp.

accumulated losses from former

periods of firms i, c resp.

loss brought forward for the purpdse

- of tax deduction in firms i, c resp.

amounts of uncovered bills of ex-
change (of the consumer good industry,
capital goods industry and the

government)

amount of bad debts caused by
insdlvency (of the consumer goods
industry, the capital goods industry
and the government)

value of stock of consumer goods

accumulatedbbudget surplus

value of the stock of machinery of

firms i, ¢ resp. at the end of

’_ period t

value of the stock of machinery of

kind %_ in possession of firm i at

the end of period t

over-indebtedness of firms i, ¢ resp.




(1.2.3) Multl—perlod lagged variables
gg

- . - - S —— - - G Eum e -

indicator;set up by the individual“
capital goods manufacturer for’the'
ranking of orders according to his

preference

"~ price according to aucticn-contract

of a machine of kind % to be

" produced by the capital goods

industry of country § for firm i

(residing in country r) bearing the

preference index Y .,

number of machinesvof kind % which

‘are acteally delivered by the capital

goods industry of country € at the -

end of period t

marginal preference 1nd1cat0r

referring to the last order Stlll'
produced by the capital goods
industry of country @

preference indicator set up'by the

. individual capital goods manufacturer

for machinery of kind c to be

produced for own use

bad debts as ‘a consegquence of

bankruptcy of firms i, c resp.

number of hachines of kind c wnich
are actually produced for own use

by the capital goods industry of

:country € at the end of period t.




(2) Adjustments

Our first task will consist in controlling the values of the

players' parameters of action for which lower boundaries exist.,
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These data have to be adjusted accordinglys

(I11.2.1a)

(1I1.2.1b)

(II1.2.2a)

(111.2.2b)

(I11.2.2c)

(IT1.2.3)

(111.2.4a)

(I11.2.4b)

{111.2.4¢c)

%t
i We

* ¢
cWg.

bes

t t

= ib/g iV/g

+ 3t
“mint ‘WS;%
! :

= clWe cWe

t t

min We cbdg
= Rt b

= iDg iDe

ibe
<bg
b

g f t t
b?j= 'bs’ ?r

) ~=ank) bg
*t£~ t t
Ff 1 ¢ g'l:
L min S’

= t ' _t
v;Bg‘[:iB; iB

iB;
t
< Be

R e e A

1
cBg '

t
émint
<rMnVJ;
> s f
’YmnVJ%
< min We
2 rain b
<'mm b
> min%
< min b
;arﬁnk)
<:mm t)
> %Qrw&
< FZwﬁn

t-4
s /3'3L_g
-4
>-/3.3L‘9
t-4
SBele
t-4
> felg
£-4
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t-1 — -4
IF{? 2 i ¢
(I11.2.5)
€= T t-4
CH? } c ?

For those cases for which (III.Z.S)_holds we compare:

t | Ex
é@g > ng.

(IIT.2.6) :
| t popt-4
c@ 2 ci_{g'
For all other cases [ i.e. - (III.Z.S)] We compare:
t T -4
iiiyg >:’i ¢
(111.2.7)

o«

Céij—t ;; ;Fi:-é

In those cases where either (III1.2.5) A (II1.2.6) or

=1 (II1.2.5) A (II1.2.7) holds we set
T t-4 | —f}_iw
g

ir_g
Fe

li

t-4
eF
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In those cases, however, where (II1I.2.5) A

— (IIl.2.6),
holds: )

) %f 't“‘/fv t
i}:é = ?F%g - iijé
(111.2.9) *

FreHr-of

If = (II1.2.5) A 1 (IIL.2.7) holds:

(II1.2.10)

[l

x4 £-4 ¢
c?:;2 B ;}:é - chyé

The player for whom holds.either (II11.2.5) A =1 (I1I.2.6) or
=1 (II1.2.5) A =1 (I1I1.2.7) is eliminated from further

i
_ : t t
gaming. His parameters (with the exception of {F% yele- ’
respectively, which are stored until the end of the game),are '
excluded from data processing,
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(3) The Money Market

We assume the funds created by the common banking-

sector of the three countries to be a multiple of the total
of wages, salaries and unemployment benefits (before taxation)

of the preceding period.

| - )\[Z_\A/ gwg-s-ZZw 'X;d-r
(I1I.3.1) +ch&§‘.c ! -i-Zuwg 'UW;-A];
zzz_-s:-* zzrf
i
The total amount of credit aveileble for lending in period t

(overall supply of credit) therefore consists of L# less

outstanding liabilities:

(I111.3.2) — — —
(LD +ILL *;L;i
. §
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L]

The process of credit[alldcation consists of several stages.

First we must check whether

\;t > Z;.Z.E; + éc:Bz -9-2;%;

or not. .

The actual borrowings in period t are determined by the
followiﬁg formulae (the values of the refraction coefficients

of credit will be calculated below):
ot o=t
“légiBg
t T /KT
(111.3.4) cBg ~céchg
t t =t
By = 4 B

&

Thus the total of liabilities in period t is

Lg - (’f-/—i);i_?:"‘ a[_gi*i%;t

(III.3.5) ch (4"/5%!—,?? "CLi 'i‘c?.?;
h - ) _

L..g N (/‘—/3) L?’ - LS’ T B;’c

B

The values of the refractioh coefficients of credit are

calculated in this way:

(i) in case (I111.3.3):

(I11.3.5a) ‘;Cg; =c6; = Cg; = /i
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(ii) in case. = (III.3.3) a more intricate procedure is
"~ . required: - ‘ _ —

L t
the maximum rate of interest is defined as b

— * *

b* = | max'(ib; ,cb; E;)

ic¢

'In order to refract the»émount of loans desired with regard
to the respective rates of interest offered we choose the
second power as the highest possible refraction that still
makes: economic sense. We must therefore check whether a

guadratic refraction is sufficient:

~ ‘ SE_
(111.3.7) 2:;21. _Ejg- ‘,E§§ 'f'Z:. :E%
BEVK —
+z:(—s-%) B
where )( = ;Z

In caseA(III.3.7) the refraction coefficients of credit are

geasily found in the following way:

A T L) TS

(I11.3.6hb)

o o
]
oo
d.
/‘\
v:lg"
PSS L
\-—/
>2

where | X = 2/




[
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If =1 (III.3.7) the refraction coefficients are determined
by NEWTON's approximation so that the following equation
holds: '

B'- LI ()R + Z_(ﬁf)"“zﬁ-
"%'ZZZ <;%?%> ]E5g

where O < X <2 by virtue of ~3 (III.3.3) and
— (II1.3.7).

-t

X
B
I
crs‘% ,
ﬁ{'
N
. <

—
i
g
w
ON
0O
©
I
i
TN
s
o
+
\m/
&<

“O o
§
VN
U-'l’”
[ o
\-.r/
o




- 59 -

{(4) The Labour Market

~The allocation of labour depends on the individual wage rates

offered, on the number of workers employed in the preceding
pericd and on the number of workers desired for period t.

First we COmparé whether:

(111.4.1) | g_ Z_;W; +Z¢w; —é_ \;/\/;-4
! e

(I11.4.1a) @60 = O
(111.4.1b) %0 >0
(I11.4.1¢) m{) < O

i

2%

In case (III.4.,1a) holds:

% k
;\/\/i; EL\/;
% 4
(I11.4.2a) c\/\/g C\/\/S’L,
JWe = O

i

i

i

In case (III.4.1b) allocation takes place by means of an
iterative procedure; we describe the steps of the @'—th

iterstion only.
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Step 1:
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NS
*
Vi 3 ¢ <3
g~ Bt
CW’“‘ B CQLS? (%’.
*

‘Step 3

In this step we check whether'any further iteration will

be necessary (in case of (1i)).

(i) i,c}j:;@ ¢ >;W§

"‘P‘N-{
All values for which f%¢§

| ;‘"a 3t
ﬁgm:cﬁ/ i%/’\/

AT

i‘;\/g ﬁwt
(L.4.28,)
;? <0 j

EEaV Y

V!ig’ikf‘\% W Q@’M \/5? 5W§

if“’& t
‘k’i/@ﬁ‘g ol ‘w’f > VJS? /Q,s—@du&f Wg
. (ZEM.Q 5.)
BV g fj resp.,

enter into step 1 of the next 1Leratlon




number of workers desired.
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the unemployed to the three countries.

Each firm gets the number of workers desired:

(I111.4.2¢) “r % \/\/
ey ¢

S,

oy

%“"t
if\/g? \/‘/;:

S

The total number of unemployed to be allottedamounts tos:

W= %— Wy - Zi ag/; - écm

§

They are allottedin the following way:

.

First we compare whether

(#)

3
e

= In case (111.431C) the totzl of workers available exceeds the

Now the task consists in allotting »

-

For the sake of simplificétion € , r, R denote in the
present context the respective countrles if not stated
u?‘ev‘w:Lse. :

i“ e * v -
::.,a..é ?‘i“c‘/\/g > w§ )._w«%ze-ae gé{",z‘g}/‘\ g)#’TR,r‘




In case (i):

eal
Cmged

el

)

o * #*
't v T \N/‘t-'i , X
(ii) ZIWT‘ +CVJ¥‘ > r where €142, ATl '

. 2 .
| gWg = 0 y where S?e {4,2‘3} A § "-;é.z"“'R
v . .,
(II11.4.2c.) U\N/K" = O) where V€{4,2l3§ ACF S’ﬂ@

UL\/’{% ﬁv\/\/i wheré _R §{4,2‘3} A ?\'«”fé gvigf‘

If (i) A =1 (ii) check whethexr:

| — Fe Tt £-4 o
(iii) Z ;iw/a ¥ chR < \f\/fa " @6{4.21'3}/*\?# gr
P ' :

If (i) A "'i_(ii)./\ (iii) check whethers

%, - .. | % ot
(iv) Z aW: ! T CL‘/?‘T 4 > Z E\V\/rt +6Wr
. {

l .
ref123iAr+eR

w

| 1-4 ® -4 *r *y
) T Ei%f R ’{f-cwﬁ. > Z x%é 'f_cwg

H

Reft23lAR+e,r




- (IIL.4.2cy) refq28l A 'V%?;? |
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Ie [()A —x(u) /\(m A(lV)/\(V] v [()/\“‘!(ﬂ)/\(m)

/\ = (iv) A M (v)]

t | " ‘
MWy=0 'ge{’s.Z.%}/\g%';?&

- Z\/\/ W
0

3

Re {1,23} A R#¢,r

Wt” WR *Zi\!\/ﬂ | - | L\/
' ® Wf"“h 5 Z:Wr Wt ZW’R
| 'Ré‘{’i.?.’s}/\‘R%gr

r e {4‘;‘3}/\ r+¢R




A = (n\/) A v)]

Ve

(I11.4.2¢c,)

Wk
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wag
=1

w [@)a _"v’\i(”) A (i) A (iv) A= (v)] V [ (!)A = (n)/\ (uf)/\

| ge{fi.z,‘s}h’ grer¥

wa

4

(Va) WM ZW: CW \/\/f
#U‘Wm p?—\(ve) ré{/lzg}/\r#f? |

iv\/ (Wtff Z_
O, »fo. = (v‘

) u? (vi)
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- o i = () A ?ﬁ (i) A Gid)

(II1.4.2¢.) UW;= -'Wg“"z:_;wg"c\/\/g w%ue g.é{’i,fl.gﬁ

Thus we have all necessary information to compute the total

of workers living in country 9@{1,2,3} during period t:

(111.4.3)

- I "
Mt-"’- Zi:;\/\/gt.-i-cb\/g ‘i"uL\/—;_ B
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acoods to be

»

(5) Adjustment of the guantities of caonsumer

produced

; Should itturn out that the number of workers

(see Labour Market) is inedequate to perform
program planned by the respective firms,”the

adjustments take place:

First we compare whether:

In case (i):

(I11.5.18) izg = ¢

If —} (i) we calculate:

%
and compare
A—t-4 -
| AL iZ-g - Wa

%)

finally alloctted
the production

folloWing

This is based on the experience that in the case of labour
shortage the entrepreneurs usually put out of operatiom first

the machinery requiring most labour per unit final prouuct.
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CIF T ()AL

ii) we compare whether:

| | t-4 2 — -4
- t Z. | .
(iii) ‘,g “\1 &g W - ‘Zg

¢ Z4 . Zs

If =1 () A o/ (id) A (did):
PR 1
}Zg = O _ ) |
| = ] e
N ZZf ""'QZ% 1 Cgt-—" . M) Z,
(111.5.1(:) i Q f i ‘

35 3 g/a' | b We
t 4 - ;
';ZS’ = 'IZ-g .
If ~1(i) A """l (ii) /\ —T(iii):
* .

A=t
i ¢ = O
2= t

(I11.5.1d) «Z_g = O .

' £ 2 -4

35t 3ZH ( t ? w"—-iZg wl)z%
‘ ? g le = e




TN
I
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Thus knowing the stock of machinery in operaticn, we ‘can
determine the’ quantitiy of consumer goods actually produced.

%)

We compare whéther

In case {(iv):

N .
O
&y o

(111.5.2a) ifﬁg»

If =1 (iv): |
55t

TS | /
(III.5.2b) ';ﬁg. QOOO%;,KZE

o

" In correspondence with the adjusted amount'of‘consumer goods

produced we now have to revise the amount of consumer goods .

actuallyroffered.
We define:

At %% | | ed t'
'Qg - q 'm? TZ— Q?r Z‘ %?r‘«m?r‘ ?563 |

r*? \ r%?

‘vl. 1§ (v) 'Q?r %S’r}‘-m?r‘ >0
%) .

It is assumed that both machlnery and workers operate 2000
hours per period. :




(vi)

(111.5.3a)*!

1F ™ {vi):

(II1.5.3b)
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We now compare whether:

e

I (vi) holds:

s 0

* L, t
o =Qs -t :
I ' f 9.3$+§§+”ﬂﬂi‘§
.t .
=t ‘Qﬁ») L@-‘*‘l'(v)

- X ~t
,i(:2;  =il

Rt T
"er ) ?Qs’r

If (vi) the respective provisional*stocks ares -

(I111.5.4a)

A 1
iMme = O

%)

%KA

The denominator ( G%g 'f

[ Qg I Z <Qg:,. %gr.mgrd)}._

It is assumes that stocks of consumer goods abroad cannot be
repatriated. :

*t

$ +m§ )f‘olibws from 3




- (II1.5.4b) /-gmt = <
: . 'v ?r'

I &

[ : .
'm?r Q?r; ‘g_i (v)

ted

it ~ %fr'mf” L? M]

If i i |
1 (vi) the respective provisiocnal stocks are:

(III.é.Sa) ?m? = IGI |

e A
ime. — Yr) LF"T(V)
| At * |
(111.5.5b) ;m?ﬁ {

t-4

Mg, = %yr‘m?r) (’? (V)
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(6) Adjustment of the quantity of machinery to be produced

Similar to point (5) it could turn out that the number of
workers finallyallotted and/or the capacity of the machinery

available do not suffice to produce all orders taken. in.

For this purpose we compare whather:

W 2000 » ZU:%NC. cwg -%-N

sﬂe{ft

If (i) we compare:

i) (:ZJ;_/?i 2000 >ZZZ N cZg + NC cZé

% 'i‘

VC& Nc

(I11.6.1a) N N
.If =1 (i) we compute:

5 - TLL Ny, -y« Ny e~ 2

C;S\)l
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We must now determine those orders which cannot be executed

for lack of labour force, by means of an iterative Process.,

' We begin with the highest )} and substract 1 from the

respective N,

In case (a) the shortage of labour force is outweighted by
eliminating the machine with the highest preference index
from production,

In case (b) more machines have to be eliminated according to
the preference order of the individual capital goods
manufacturerand we continue the iterative process in. the same
way.

After a finite number of iterations the following inequality
holds:

c-"—; < ZZ;_Z;_ (%N:?ir—%N:?ir>cW§ %—.(N;‘N;)cwe

We must now check whether this preliminary production program

is in line with the machine capacity available.

7% 2000 > LI Ne i eze + Ni oz
ir g | gr g §

(=]
l..
(=N

o

3

@

Cg means C?O vq)/\ - (i’)/\cz) .,




(1

P

((

s

Thus, if =1 (i) A (iii):

(ITI.6.1b) 1}' t RS
“iNe, T No.

If, however, (i) A =1 (ii):

Z:Z_Z g\ cZg - :? cZe “czg-'{' 2000

o)
“u of

We now determine by the same iterative process as above those
orders which cannot be executed for lack of machine capacity

and get:

(111.6.1c) Xl

If =1 (1) A T (idi) we compute:

cé?; = ;;Z;Ng ;

By means of the same iterative process as above we eliminate

r .

'cZg T Nzg cLe "CZ? 2000_

those orders which cannoct be executsd for lack of both labour

force and machine capacity and finally get:
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(7) The consumer coods market

Before we can approach the problem of‘determiﬁing the amount
af sales we have to compute both the overall demand for

consumer goods as well as th81r tota) monetary supp1J in each

market.*)

- . o
(111.7.1) Z.\/\/?tc@; “‘Z.Wg J% W;C\i};*
\»/\/g wT T"gw o ~ ‘W;g f“i‘ wtuw;
vwf :E’ ‘f‘};i ;;L?—nchz-&—

v
= ol

N sbily + Dy o+ B
v(III.v'{.Z)**) Q;=Z"é§ xii)z ‘i“.Z;.ZJQrS, {E g‘.);c-g (’fﬁ)ﬁ-/&ﬂ

We now compare whether:

o Q<R

*)Income tax-rate and unemployment benefit w1ll be determlned
later.

gw)It is assumed that imported goods are stored in bonded
warehouses so that no duty hag to be '‘paid untll they are

actually supp¢1ed
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In case (i):

(111.7.3a) igvl

In case —} (i) a more tedious calculation is necessary:

We determine the market shares for peribd (t-1) in real terms:

-4 ?v1% -4 o
Mo T T ERT o e

(I11.7.4)
o * b
S
e
it Z “.ZZ_
/- M . |
ro ‘
r#e o
We allmlﬁate firms without offers in perlod t and smooth the

%)

coefficients™ "

*)The purpose of smoothing-consists in allowing>firm5’wﬁith

‘had no market share in the preceding periocd to re-enter
the market. :
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-%é-

/u.,g g«ig"‘i"’/u V‘QQ

(111.%.5) | 7‘& B ‘g(M (Q§?>O>

/(ig,“i'/&‘ \VllrlQr B %f“—%égn@

. ) e
-0 Lg( ﬁ? MQ§>O

We now introduce the infiuence exerted by advertising:

R 1
iMg = iMg (1 ot
(I11.7.6) |
~t 4
e, = e, (i)
t | oy
where ).(X = o<4_0<3 ey - — G4
O<t - : 0<4 T _ —.—.—g_/i_.__.
i V‘S, /g ‘%'0(2_8 -O_‘Jsl"arS’ : 4 + O(z
When the prices charged are taken into consideration we first
select: |
E -
n= { [ 14 ) ]}
3 m@)( gi\g) rg( /Jrg “f‘/\/rg, |

r%@

p - r;{ P, wmm

+) € being Euler's number.

)




(II1L.7.7)
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and compute refraction coefficients:

- ¥®T

R (B-s
[P ;

In order to determlne the amount of sales,'an 1terat1ve

procesa is initiated.

- Step 13

- For the first iteration holds:

~T L g

"6&5’: iMe il e |
. Zt/u-; /9.1;: T Zi:;'l/gr;l/&;;

(II1.7.8a)
4 T

i&?;‘ | %%EM@
: Zi;/ﬁig i Mg %" Z:;Z:,/L&r i g

For all subsequent iterations, however, holds (where J denotes

the itaration under consideration):




SR =
| e —
' w T,
| N‘C
Vi: B j<3 Mg > Qg

31T
”‘ Z‘“rq It
Ligs + S
\7/ Ej<j JM&P >Qn§)w‘ﬁm€r%§,'

'Jg't
i@rs,

SteD 23

We compute the provisional amount of consumer goods to be sold

(in real terms):

3Mg [P Z:Mg Pg X;l@ifg .‘P:g]‘ |
- '55% o |

[ %‘t * - ‘. jﬂv.t %;t
\WSMg)iMrg-‘Ej < 3 :iMQ >lQ? )

(I11.7.8¢) o, I O et Froo1
] :" i LR ~2iMe i ZQM%‘P%}
e B t R
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Step 3:

We define:

£t a1t Lot
ng il g = 5%§

%%f&wf.ﬁk | v5%
i&*g "iMrg = i%fg .

P

- and discern the following cases:

w o (B550)a (%50 vig

() Eg@:(W%§>dM/@%§>%ﬁ

'(iii)< and :3 E Fg ' for which holds

o (5 <0 v (% <o)

In caese (ii) we are at the end of the iteration and have the
following distribution of the remaining supplies:

ot
[

iM; JM; B
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In case (iii) for those supplieé that comply with conditign

(B), holds:

(I111.7.3c) 5% X

g\/g‘% ® 4

i~ '.Qrg

Those firms for which subcase (A) holds (i.e. whose supplies

exceed provisiocnal allotment) enter into the next iteration,

After the finzl iteration we can determine the amgunt of unsold

consumer goods for period t:

»

2t L N
iMg — i@;g BM;@
(I11.7.9) % #* ;

iy
4 T
imﬁ"g _v_'i"?“g —EMPS)

Consequently the total stocks are:
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(8) Accountancy of the consumer_qoods industrv

G i Wi O IR e - WS —— o) St e Wi e V8 S I S . e S S e D ek T D T WS A — W

(8.1.1) Total home sales ' ?V? gjg

u-n--u—-——--—-——-..—-‘—m-—-.-‘-—-c—w-—_—-——-———-.--—-_—c—--.n—l—__—ﬂ——————----“

D G e G - Gra GO e o A Gw . N . S e i T —— - —— b

z;ﬁ;[@; (1+ ) -s-,sg]

r#¢

{8.1.3) Subsidies: ‘ :
------------------ _ , % o

- - % @"t
a) per man employed - EbVé w\g

per money unit of hon liquid assets

Oy (R +:30

.c) per money unit of turnover

o
—

ot /¥ o+ * |
m@g) (ing }Fg Z Mgr 50?">
d) per money unit of exports
<1 wt ot
é@g't Zr.ngr }P?r

e) paid as a lump-sum
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(8,1.6)
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If the amount <‘Z%§Z Zﬁﬁ( ) hag a

positive sign, it is credited to the profit and loss

account. If the sign is negative, it is debited to

. b4
the profit and loss account and if (zmﬁzg EZKSKS )

equals zero there are no entries at all.

Loss brought forward for the purpose of tax deductlonb

—————————————————————————————————————————————— - e o o Py

License fees for raw maLerlal

[P I S R e R R R X ]
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(8.,1.12) Fee for branch in foreign market

DU G - e — " St S T T e A G Gme W =k G W T " o S -

LA

r
TF¢ _
wheres e
| t ‘ _
e T © a“?‘@?f ©

C Ag =1 L iQe. >0

(8.1.13) Pdvert¢51nu

> o - - 2y > o —— o G -~

N
on ‘the haome market: 3C%g
Y g
on the foreign market: 1Q
P S
r¥g

{6.1.14) Turnover tax (for home sales anly) -

-yq-n-—--—_-.-—-—.---—-——-_—————-———q—q—-’-—-———————

e P Ay ey e g e " = -

ad valaorem duty:

ena

T
| - lM@ PW\/@%
C r#g

wf?m ¢Fr

e g;%-r
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For the determination of profit,

we compute the overall expenses and returns tha* are

subiect to incaome-tax:

T Z;;A; -;/g;::, +

£

| 3 -
+ LM 5
r r

' \/g wg -T-,D; + ;%g MO+

+ :I@gg i§’3§ m"ireg "%“Z_ Mgr Pgr/'a/ +

-}”‘/Jg .%g’tng

loss and ‘income-tax

(e -t )

+ T
Qe + ;i@;rg, T

r;v-?
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s .
t Vi T “’E[ T 7 T‘) Q“f}
(11 8.2) ;gg "';% Eg ;?}g +Zr_§ /g;\g{\ q%’?ér {\/E"’i"’ g}r +N§)?’ '%'
Rtk + ¢ £ N\ .t
‘§‘an w@g T :P\g“?'sdé‘zg ‘%“%%9‘ c?i;)a@vg T
et sF L v e Sy N
FlJe Q g E;r:)g ‘5“‘;);6_4 Mgr ‘x?‘i‘-gr,>“s“
ct o Fr 1T e 5 .1
'%“c@g? T‘M-r 's%ﬁ_qgr “‘ﬁ"i@g "i"ﬂ%%ygﬁ%{;ﬁ
rEg o
-/ b t-4\ (2)
+ (s -0t

We check whether:
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In case (i) we calculate:
YN
Lt E“\‘:‘ Wt
l“? -Fz g l%?

Lot L4
If (1) A (ii):

R :
ﬁggg = G
T L2 t-4 %
- .
(111.8.3a) gso.-fl?i'g 'gfg

T’}‘E’T

A S R
i/‘“H C’a‘:@‘?

Mg

(€5

)




L-*‘ L-*é*r/i%.*t t ot
wg T =il Aga%@g**ﬂ'@-

| s
(111.8.35) illg = O,
ilg = O

If =3 (i) we calculate:

D
/0"

=S
R ep
et
v

[Tl

and compare:

A
(iii) éﬁré - {S} pY (}

) , %
In both cases we check ):

SR,

(iv) ;‘;%%—W@%i ng ,/@i—gag (Cy

/T)

s \‘

Lf:';t/i
=il

A Les

LIt
e

i P

)>©

The amount of income tax is computaa in connection with the

budget.

)
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If (iv):

=T ' |
iﬁrg"“‘iﬂj L_;‘;}'S; -4
=illg +illg ! /J, %(
ga C "f‘"Nt ___Qid"
¢ i
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For the financial status we nesed the fallaowing items:

(8.2.1) Cash brought forward from (t-1) = ?‘ t-a

(8.2.2) Ralmburs=mnnt of the prices of muchxﬁcry which could

s D T OT ) T P M e an i A e P G S A S S A A 63 v W e G G - S S . W Y e S Ve S L AR W S SRR um wxn
i .

not he delivered.

‘$" § | ‘@ -4
;L%. vE’Z)c 3 \?, Vc:

—n——y———-———-—-—...---—-——-—-——.————_-—-—-—.—_-—-—u—u————————

¥ -4
%ch

For the determination of cash surplus apd deficit we calculate

the overall disbursements and receipts:

(I11.8.4) ; T ZZ?P } W; ;‘/g T q;

/%0

g
LT b /ﬁ@@ T Z_Ag /B)gr

o 7“3’- P -N+ ~F b
E/\/ﬁdz’;w%—g ?'Q’Ai?a g({: ALg,‘

ot , —
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| t

e
A
]
|
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¢ /%gvr Tilg “é"‘Z Oagp a Lg'%/ﬁ L
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We check whether:

In case (i):

(I111.8.6a)  F ¥ @]
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(11.5.5) im{. ; S_}t 4 ﬁ;ig e +§g Mfr[,’sg (4—795)-%@@,,]
O+ (’@g+mg+§_z§ peyi. SO

+ 61'((‘%‘ ¢ -s'-Z. Mg Pe. >+

+eOg Z M? ,gsg + O¢ + B

rnIL S P +zz@p”

U -U R

F“g* = lUi;— - iU; —"-th-d- B
} /g

= t
EF@

I
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If' "= (i) we compare:
; > -4 R T
(ii) ife 7 0 where:

4

s

=7 (ii) 1

If F— () A - (i1)] V () A 1) A (111]] R

‘:F“-‘O
(111.8.6b) ?:é 1}1? LJT
}Fg = O

If, however, — () A DA T (iii):

:—ﬂq-i-
ile = O
(111.8.5¢) [ =im9 '—EUfg —:i_FS’t
Tt L |
il ¢ is determined at the beginning of .

period (t+f) - seej(III.Z.éa).
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" In case (I11.8.6c) the governmént of country § . must be

informed of the recurring existence and .amount of uricovered

'bills of exchange;_lf the government does not éubsidizg the

full amount of the uncovered bills of exchange the

"respéctive figm is ch51dered bankupt and excluded from

.t.
further gaming and E:-t - is deducted from L_ in

all subsequent periods.

- D - AN v e s S - — S ——

(8.3.2) The depreciation is:

ft £ t-4 . -
De = deLopegi + esZgP ERRI
-z-d%z_%lowd?

t * t
;' . I VV gycglr‘\‘g))o »
. i}: a,?‘%zjf . E% f x ”
- '-%-' g o 4T2,T -d—é
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