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FOREWORD

This book is the technical part of the elaborate documentation of the MOSES
micro-to-macro model of the Swedish economy. It consists of a set of internal
documents that have been used for understanding and operating the model for
many years, now revised and made available in compact form for a wider
circle of readers.

Stockholm in April 1989

Gunnar Eliasson
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CHAPTER 1
Modeling the Experimentally Organized Economy
— Overview of the MOSES Model
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1 Introduction !

The MOSES? modeling project was initiated in 1974 by IBM Sweden and work
began in 1975 at my department at the Federation of Swedish Industries.3 The
modeling project was first designed as a special study on the dynamics of
pricing behavior, the transmission of inflationary impulses through markets
and the allocative efficiency of capital markets.

The project gradually took a more ambitious path attempting to model the
dynamics of growth of the capitalist market economy. Micro specification of
firm behavior in dynamic markets then was necessary.

This chapter gives an overview of the MOSES micro-to-macro model of an
experimentally organized economy. It introduces the complete model code in
Chapter IV. First, however, a few brief remarks on the idea of the model,
then a presentation of its modular design. Finally, the basic economic specifi-
cations will be introduced. There will be frequent, exact references to the
technical code of Chapter IV.

The MOSES Model is a dynamically coordinated computable disequilibrium

adjustment model of economic growth. Agents in markets (firms and labor)
make quantity decisions on the basis of perceived profit or wage opportun-
ities, but adjust prices, price expectations, and quantities as they learn about
actual opportunities from participation in the ongoing market process.

Economic growth builds on dynamic coordination of micro (firm) behavior,
which is in turn restricted and influenced by the ensuing macro feedback.
Micro (firm) behavior is explicit in the form of an experimental learning

process. Hence it is not optimizing behavior. Competition is technologically
based (through process efficiency).

1 This chapter is a slightly edited version of a paper read at the 15th Earie-
conference in Rotterdam in August 1988.

2 for Model of the Swedish Economic System.
3 See Eliasson (1976b, 1978, 1985a).
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Three assumptions of the classical equilibrium model have been modified to
obtain the experimental model:

(1) State space has been assumed to be very large and intractable, rather
than small and altogether transparent at negligible or exactly known
costs.

(2) Behavior is boundedly rational and knowledge is importantly tacit (non-
tradeable).

(3) Access to market opportunities is free, except for natural obstacles and
ownership entitlements.

The firm intelligence system is accordingly organized to cope with bounded

rationality and tacit knowledge. It is designed for competition in an
extremely large, and for all practical purposes unknown state space, or as we
prefer to call it, business opportunity set. Profit opportunities are seen as

perceived, unexploited commercial and technological combinations in that
opportunity set. Firms are characterized by rent (profit) seeking on a hill
climbing (not optimization) mode. The landscape of rent opportunities is,

however, constantly changing as a consequence of all agent behavior.

Failure of agent plans shows up in unused capacity and undesired stocks.

Ex ante plans, hence, normally fail to match the constraints imposed by the
plans of all other actors and the characteristics of the opportunity set.
Individual mistakes are frequent and unpredictability at the micro level the
normal situation.

Firms, as a consequence, conceive of themselves as experimentators in a
positive sum game, where mistakes are common and firms are specialists in

fast identification and effective correction of errors.

The source of dynamics in the MOSES economy is exactly this constant

failure of ex ante plans to match at the micro level, causing a constant ex
ante — ex post dichotomy. An explicit plan realization function exists.




Out of equilibrium there is no way to tell how prices and quantities will move
if you only have an equilibrium model. You need a process representation of
economic activity in which learning behavior and expectations forming,

decision making and the realization processes are explicit in time.

The nature of the plan realization process determines the state of information
in the economy, the potential for learning reliably about its fundamentals and
the feasibility of a state of full information (equilibrium).

The competitive position of each firm is that of a temporary monopoly
established through technological (process) superiority.

Various forms of dynamic feedback characterize the MOSES economy. There
is direct interaction —through firms — between different markets (multi-
market interaction). Demand feedback occurs through the macro expenditure

system. Without efficient demand feedback domestic economic growth is
affected.

However, demand feedback is complicated by price feedbacks making firms
price makers in the Arrow (1959) sense.

Even though the "domestic" MOSES model economy is in constant market
disequilibrium, the model economy is placed in an assumed steady state
global market environment, with competing firms embodying best-practice

technology and setting world market prices so as to achieve capital market
equilibrium, i.e. rates of return equalizing the exogenous world market
interest rate. Hence, the capacity of domestic firms to compete techno-
logically, the efficiency of markets in allocating labor and capital, and the
capacity of the economic political system to control the level of wages and the
domestic interest rate also control the macroeconomic growth rate.

Long—term economic development is dominated by the capital market.

Investment and growth of potential capacity at the micro level is driven by
the difference between the perceived rate of return of the firm and the interest
rate.



Firms enter markets on the same profit signals, and exit upon long-term
failure to meet profit targets and/or when their net worth is exhausted.

The overall outcome is a micro(organization)-based economic process model
driven by profit seeking firms, characterized by some institutional change
(entry, exit), but with other major-technology-determining reorganizations
within firms exogenous.

The experimental organization of the economy so presented can be said to
thrive on different forms of information processing, growth being restricted
from above by technological change (in information processing) in a broad
sense.

Personally I would say that MOSES puts life into the General Equilibrium
Model. Looked at from the perspective of economic doctrines it combines
(exogenous) entrepreneurial activities & la the young Schumpeter (1912), or
the Austrian tradition with Smithian (1776) dynamic coordination in
markets, notably the capital market, characterized by a permanent state of
Wicksellian (1898) disequilibrium. It allows economies of scale through
innovative activities. Concentration is checked by technological competition
among all agents in the market. Salter curves are so to speak truncated at one
end by Schumpeterian "creative destruction" (exit) and updated at the other
end through innovative activity, including competitive entry. Thus a situa-
tion of general monopolistic competition among the few is endogenously
carried on. In this sense the MOSES model is a step in the direction of
designing a core framework for a theory of industrial economics. Economic
competence in a MOSES firm is exhibited in three principal ways:

(1) through learning in the markets by ready price and quantity signals in
order to coordinate and adjust;

(2) through the endogenous investment decisions that brings new
(exogenous) technology into the firm; and

(3) through competitive selection. Only the most competitive firms survive.
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Since MOSES economic development is characterized by endogenous market
induced reorganization of micro structures, the evolving micro state is a
"tacit" memory of competence, that determines the ability of the firm to

exploit the opportunity set and at each time bounds the feasibility of future
states (path dependence). Unexploited business opportunities are abundantly
available to firms willing to engage in risk taking through trial and error
(experimentation). Hence, price and profit expectations are enough to move
the MOSES economy. By exogenously changing the market regime character-
istics, very different growth paths can be generated from the same initial
states. Furthermore, the model structure is very non-linear and stimulations
exhibit typical phases of unpredictable ("chaotic") behavior. This occurs, for
instance, when I attempt to force the economic system close to a situation of
capital market equilibrium (Eliasson 1985a, pp. 294 and 306 f.).

All theory has to be parsimonious in one way or another. Which way, how-
ever, depends on what analytical problem one has in mind. I look at theory as
a way to organize your thoughts and your facts. There are always a large
number of such ways. Hence, scientists, and especially social scientists, are all
boundedly rational in Herbert Simon's (1955) sense. Once the notion has been
accepted that the problem chosen determines the analytical method
("theory"), the ultimate scientific problem becomes the tacit art of choosing
the relevant item from a menu of ad hoc theory. The business idea of the
MOSES modeling project has been the frugality of that menu as offered by
classical theory, influenced as it has been by the affliction of the static general
equilibrium model.

However, the current state of the art does not allow a methodological break
out of mainstream theory without giving up analytical clearness for numerical
methods.

I do not like the accepted practice of current theoretical modeling of
incorporating assumptions, which makes certain well-known analytical
procedures manageable, but creates biased theoretical representations of the
economic world around us. The seriousness of this prior bias cannot be
assessed, neither as to direction or size, except by placing the theoretical
model in a wider modeling framework. Once you have done that you might as



—15—

well use the more general model. This is all so obvious and well-known that it
does not require further explanation.

The MOSES modeling project attempts to break away from that practice.
Rather than aiming for simplification it accepts this wider theoretical frame-
work to allow the dynamics of market behavior to affect the macroeconomic
growth process.

The theory on which the model is based is fully specified and explicit. The
method chosen guarantees consistency. It would have been even more rele-
vant, had we thought of certain relevant aspects from the beginning. How-
ever, even with the most advanced mathematical expertise, the model is
currently beyond analytical methods. But we work on it. Until then we
substitute numerical for "analytical" methods in economic analysis. The same
procedure is adopted in the estimation of model parameters. Full scale
econometric estimation of all parameters under the constraint of some
exogenous macro variables will be beyond current techniques for decades
(Brownstone 1983). By using partial estimation techniques (Eliasson 1985a,
Chapter VII) we can at least face up to the biases explicitly.

2 Macro Overview of the Micro-to-Macro Model Economy

When seen "from above" the macro mapping of the Swedish micro-to-macro
model is a Keynesian—Leontief eleven sector model with a non-linear, Stone
type consumption system, wealth creation being treated as a separate
"future" consumption category ("saving"), with complete feedback through
demand and investment capacity growth (Figure 1.1). Underneath the macro
level, exogenous Schumpeterian innovative activity upgrades the character-
istics of new investment of individual firms, & la the "young" Schumpeter
(1912). New technology is brought into firms through their individual invest-
ment decisions determined by a Wicksellian (1898) micro disequilibrium in
the capital market. This capital market disequilibrium is defined as the
expected return of the firm over the market loan rate. Hence, rate of return
criteria imposed through the capital market dominate long—term dynamics in

the model. A Smithian invisible hand coordinates. the whole economy
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dynamically through monopolistic competition in the product, labor, and
capital markets. Foreign prices, the foreign interest rate, and the labor force
are exogenous. Together these mechanisms determine the dynamics of
resource allocation. Keynesian demand feedback is needed to keep the

economy growing. It enters in three ways: through endogenous income
formation and demand feedback (the system is complete), through exogenous
government, fiscal and monetary policies, and through foreign trade.

The M-M economy is regulated by the interaction of domestic (endogenous)
and foreign (exogenous) prices in the four markets for manufacturing goods.
Hence, Marxian demand deficiency (or excess demand) situations of varying
length occur all the time in the model through failure of local demand plans
to meet local supply plans. Markets do not clear and stocks and later prices
adjust. Disequilibria then feed back into next period decisions. The source of
dynamics of the macroeconomy originates in this failure of ex ante plans to
match through the realization functions of markets (Modigliani—Cohen 1958,
1961; Eliasson 1967, 1968). This notion can be traced to Wicksell and Myrdal
(1927, 1939), the Swedish School of Economics (also see Palander 1941) but
for some reason was lost to economics in the postwar era, heavily influenced
as it has been by the classical static model.

Experience from model work tells that the realization function is the critical
factor behind macroeconomic dynamics. Endogenous growth cycles of differ-
ent length occur as a consequence, and occasionally they develop into severe
depressions of long duration.

One should also note that M-M theory as represented by the MOSES model
can be regarded as an extended positive sum game of infinite duration with a
variable number of players, learning, and forming and enacting decisions on
the basis of "intermediated information" from the markets. In retrospect the
latter is particularly interesting but crudely represented in the model. Since
each firm cannot be in touch with all other firms individually, it interprets
various items of aggregate information ("indices") generated by the market

process, provided with a delay by traders, intermediators, and institutions
that with a few exceptions are not explicit in the model. The nature and
efficiency of this learning process depend on how the economy is organized
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into markets and hierarchies, but learning also affects this organization and
hence the future efficiency of economic learning, and so on, creating a path
dependent evolutionary process, that cannot be predicted due to the complex-
ity of the combinatorial organizational possibilities facing the ageunts of the
economy. On this point, an interesting theoretical development should be
possible considering the two facts that this intermediation is the dominant
resource-using activity in an economy and that practically nothing seems to
have been done in this area of research.

The M-M model is oriented mainly toward analyzing industrial growth.
Therefore, the manufacturing sector is the most detailed in the model.
Manufacturing is divided into four industries (raw material processing,
semi—manufactures, durable goods manufacturing, and the manufacture of
consumer nondurables). Each industry consists of a number of firms, some of

which are real (with data supplied mainly through an annual survey) and
some of which are synthetic. Together, the synthetic firms in each industry
make up the differences between the real firms and the industry totals in the
national accounts. 225 firms inhabit the manufacturing sector, 154 of which
are real firms, or divisions. The real firms cover 70-75 percent of industrial
employment and production in the base year, currently 1982. The model is
based on a quarterly time specification.

3 The Micro-Macro Economies of Information

First the Swedish micro-macro model is introduced from the point of view of
its use of information. Second the code specifying some of the process activ-
ities in markets and in hierarchies is presented.

The first task is to define the minimal unit of measurement for the model, a
unit that enjoys reasonable decision autonomy in the market, notably the
capital market (see Figure 1.2), and that is fairly stable as to its content of
activities over time (see the listing on p. 93, Ch. II).
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Macro delivery and income determination (market) structure
of micro-macro model
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Figure 1.2 Business decision system (one firm)
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8.1 The Unit of Measurement

The firm of economic theory is a factory that produces a well defined output
quantity in response to given prices. The firm we are modeling is distinctively
different and much more difficult to capture with our measuring instruments.
The factory, or production establishment, is clearly the wrong measurement
unit in economic modeling. It is an integrated, and often unstable entity
within the centrally administered hierarchy called a firm. It enjoys little
autonomy to take market decisions. The rational unit with maximum
autonomy will be the firm defined as a financial entity by its financial
accounts. This entity is normally monolithically controlled by its chief
executive director (CEQ), by its board of directors, by dominant owners
and/or by the capital market. This financial decision system is also well
defined by its own internal statistical information system, which reasonably

well matches its external accounting system. Data from both systems can be
collected, and their internal use for decision making modeled. The autonomy
of this unit can be restricted by being more or less owned by another decision
body (subsidiary relationship). We might also consider the possibility of
modeling a smaller entity within the firm, the division, that is controlled
indirectly by the capital market and the board of directors through the
corporate headquarter investment bank function. This is the decision body we

will choose. The main drawback of all possible choices is that they are
internally unstable. The names of the firms may stay the same for hundreds

of centuries, and the financial, statistical accounts may be continuously
maintained from year to year, but the content of their activities and their
outer limits are structurally unstable. This is illustrated for a couple of firms
in Jagrén (1988) and Johansson (1989). Take, for example, the firms in Table
I.1. ASEA Corporation merged in 1987 with Brown Bovery Corporation of
Switzerland making it a 180 thousand group. Electrolux Corporation has
acquired 300 and sold off 100 subsidiaries, or parts of subsidiaries since 1968.
Recent large acquisitions are Zanussi, Italy 1984, and White Incorporated,
USA 1986, making it the world's largest manufacturer of whiteware goods
and vacuum cleaners, employing currently some 140 thousand people globally.
Stora Kopparberg celebrated its 700 anniversary in 1988 by acquiring Swedish
Match (also on the list). And so on. None of these changes, that are truly
Schumpeterian and innovative in nature, can really be predicted ex ante
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The largest Swedish (manufacturing) exporters 1965, 1978,

1981 and 1985

Name of firm;

Exports (percent of

Type of activity Production

rank by size total Swedish goods first started
of exports exported)
1985 -
1985 1981 1978 1965
Volvo 11.5 106 9.2 5.0 Automobiles, trucks, etc 1926
Saab—Scania 54 42 3.8 1.6  Trucks, automobiles, 1937/1891
aircraft
Asea 4.1 52 34 2.6 Heavy electrical, robots 1883
Electrolux 3.0 3.6 23 0.8  White goods, etc. 1910
Ericsson 3.0 25 4.0 2.3 Telecommunications, 1876
computers, etc.
Stora Koppar- 25 1.5 1.5 1.7  Copper mining, steel 13th
berg century
SSAB 22 15 1.5 —  Steel (1978)
Sandvik 1.9 26 26 21  Tungsten carbide, tools 1862
SCA 1.8 23 21 3.0 Paper and pulp 1929
Boliden 1.5 1.8 12 14  Metal and mining 1925
Nobel Indu- 1.5 1.2 13 1.0 Weapons, steel, elec- -
strier tronics
Papyrus 14 11 09 03 Paper 1895
SKF 1.3 1.6 1.5 2.5 Ball bearings, etc. 1907
MoDo 1.1 1.3 13 24  Pulp and paper 1873
Statens Skogs- 1.1 - — —  Pulp and paper 1941
industrier
Holmens Bruk 1.1 1.2 12 1.0 Paper 1609
LKAB 1.1 1.5 1.8 4.6 Iron ore 1890
Alfa Laval 1.0 1.5 1.6 1.1 Dairy systems, centri- 1878
fugal equipment
Sodra Skogs- 1.0 1.5 1.5 0.6 Pulp and paper 1943
agarna
Swedish Match 0.8 - — —  Wood products, matches, 1917

chemical products, etc.

Note: In 1984 Electrolux acquired Zanussi, Italy, in 1986 White Inc., USA.
In 1987 ASEA merged with Brown Bovery, Switzerland.
In 1988 Stora Kopparberg acquired Swedish Match.



through theory, only, possibly the frequencies of their occurrence in a large
sample of firms. This is really a macro problem. The realization of individual
outcomes, on the other hand, are largely organized as an experimental
learning process the exact outcome of which can only be ascertained ex post.
They have to be handled exogenously, very much as the firms handle such
changes themselves in their internal accounting and information systems.

3.2 The Ezxternal, Exogenous Environment

Technically each firm has two external environments. The first is the collect-
ive action of all other firms. Since M-M theory deals with competition among
the few, each firm affects the collective environment of all other firms in
proportion to its market position. This offers scope for strategic behavior (see
below). Since there is a limit to how much of the world can be modeled we
have technically (and arbitrarily) made the national borders (of Sweden) the
limit of M-M feedback. Outside Sweden a steady state equilibrium — which is
technically incompatible with the dynamics of the M-M model — has been
assumed. Domestic firms are price takers in foreign markets. The nature of
that steady state equilibrium can be exactly described when the firm model
has been specified.

3.3 The Firm — Four Kinds of Boundedly Rational Behavior

I The creation of knowledge (innovation and reorganization)

The important innovative and reorganizational activities based on tacit,
experience-based knowledge have to be treated as basically exogenous. They
include basic restructuring of the financial organization of the firm as
described above. Also, major investment programs, particularly those into
new areas, belong here. Costs are normally insignificant in comparison with
the profit consequences of successful reorganization.

The dominant, measured intelligence gathering and interpretation activities
of a manufacturing firm concern technical information processing creating

new knowledge, mostly associated with product development. [This activity is
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driven by investment in R&D and shifts the technical specifications of the
firm's production system, through its investment (see section 10 and sections
4.0 and 4.1 of Technical Code in Chapter IV).] If this activity is not somehow
explicitly accounted for, the firm is grossly misrepresented and —1I claim —
aggregate dynamics misspecified. Lack of data on (and lack of academic
insight into) the nature of information use in business organizations thus far
means that we have had to be crude in modeling the creation of knowledge.

11 Learning behavior in markets (coordination through boundedly
rational expectations forming)

Selfcoordination in markets is achieved through intelligence gathering and
learning behavior. Firms interpret price signals (prices, wages, interests and
profits) and transform them into expectations. These transformations include
correction learning from past mistakes and attitudes toward risk (see sec-
tion 1 of Technical Code). The self-coordinating properties of the entire
economy depend significantly on the specification of these intelligence
gathering and expectations functions.

There is, however, also the theoretical problem of whether the representation
of the underlying fundamentals of the economy — the quantity structure —
through prices can be seen as a stationary process that will allow rational
agents to learn with the exception of random mistakes and eventually place
themselves (and the economy) in a stable expectations equilibrium. As I write
this I don't know.

111 Competitive selection (the filter)

The Salter (1966) curves of each market are constantly upgraded endogen-
ously through competitive exit ("creative destruction") and entry. Only those
firms which have acquired superior performance characteristics through
innovative creation of new knowledge (item I above), through learning in
market (item II) and through interior process efficiency (item IV below)
survive in the long run (see Chapter VI and section 6 in this chapter).
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v Learning about interior firm capacity

No firm management is fully informed about its own capacity to produce (see
Eliasson 1976). A boundedly rational search procedure that I call MIP
targeting (MIP = Maintain or Improve Profits) is applied from top manage-
ment to force upward improvements in interior firm performance (see sections
2 and 4.3 of Technical Code).

MIP-targeting assumes that top management knows that the firm always
operates somewhere below the feasible level of capacity. Past experience
determines the level from which top management knows that an upward
improvement in its profit rate can be achieved. The psychology of targeting is
that top management knows that some improvements can be achieved.
However, knowing that excessive, impossible targets are never taken seriously
even if slack is quite large, it is wrong to impose grossly infeasible targets.
Hence, targeting is organized only to push for gradual improvements.
Targeting, then, becomes a form of learning, or transferring knowledge of

potential capacities within the firm organization. Top corporate management
is probing for the limits of capacity, information that lower level management
wants to conceal. If new technology is not being created, targeting will
eventually push activity on to the feasibility (production) frontier (see
QFR(L) in Figure 1.4).

3.4 Household Behavior

As was indicated in the overview, both the demand system and the price
system of the model are closed. Most importantly, income generated in the
production system (see sections 5.4.1 and 5.4.2 of Technical Code) is fed back
as demand through the household system, or via taxes as public demand (see
sections, 7.3.3, 7.4 and 11.20 of Technical Code).

Private household demand is determined through a nonlinear Stone type
consumption system, with saving entering as a separate consumption category
— in principle for each individual household, in current modeling practice as a
macro expenditure system (see sections 7.4 and 7.10.3 of Technical Code).
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I will not go through the details of the household sector here (for detail see
Eliasson 1978, pp. 76-79, 201-210), but, focus on the savings decision, which is
the novel part.

The observation unit in the household sector is the extended family including
a group bound together by common interests, values and culture, extending
over several generations and together providing a synergistic production,
income-generation and insurance team. We won't discuss the interior member
behavior of the extended family further and how it is affected by external
market and policy behavior (see further Eliasson 1982). The main task here is
to model family financial behavior that determines savings and consumption,
regulated by a utility function of the following kind.

Utility function

U =U(C, CF C

FUTURE ’ FAM[LY)

Savings function

SAVH = F(J, RI - DCPI, RU)

The family derives utility today from saving for future consumption for itself
and its current and future members: saving is a separate artificial "consump-
tion" category that competes for income with immediate consumption desires.

We expect the family to substitute future consumption for the family for
current consumption to achieve a stable family wealth/disposable income
relationship. This trade-off depends on the real (after tax) return to savings.
In this sense we have formulated an extended family life cycle hypothesis,
meaning that current family savings are targeted to pass on —to future
generations — the currently achieved family wealth/disposable income ratio.
This long-term savings target is modified by a short-term "insurance"
modifier, related to labor market conditions and unemployment risks.
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Since the household sector is currently modeled in macro (see sections 7.10
and 7.11 of Technical Code) we won't elaborate the microeconomics of house-
holds implied further here.

3.5 Policy Making

Policy making in the MOSES experimentally organized economy is exogenous
(for detail see Eliasson 1980).

Through taxation and public sector expansion the government can influence
demand in a traditional Keynesian fashion. In the model personal income (see
section 7.2.6 of Technical Code), corporate income (section 10.6 of Technical
Code), payroll (section 7.2.4 of Technical Code) and value added (section 7.11
of Technical Code) taxes are applied on income flows as defined in legislation.
Public sector expansion is regulated exogenously through the public sector
recruitment decision (see section 5.3 of Technical Code) and through the
transfer payment decision (see section 11 of Technical Code). The structure of
the tax system of the model is shown in Figure I1.3.

Since taxes enter as a cost of both capital and labor and affect the net
outcome of personal savings, both the supply of, and the demand for labor
and capital are affected.

The policy makers can also affect the exchange rate (exogenously) and set the
mode, or regime, of the various markets by affecting some of the parameters
that determine the extent of interaction between agents and markets and the
speed of agent response to price signals in the market (see section 7.3.1 of
Technical Code and section 9.3 in this chapter).

In all these capacities the policy maker affects the organization of markets
and, hence, their capacity to transmit and interpret information and to
allocate resources.
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Figure 1.3 The tax system
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Source: Eliasson (1980, p. 63)
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8.6 Market Behavior

a) Experimental selection

Selection or filtering occurs in all markets in which the outcome is the result
of a tacit, experimental selection process. The investment budget of firms is
determined by the expected rate of return over the interest rate (see invest-
ment function, section 10.10 of Technical Code). New firms enter or exit
through a profit opportunity and bankruptcy filter respectively (see Eliasson
1978, pp. 52-55 and 1985, pp. 163 ff., Chapter VI in this volume and also
sections 4.3.10 and 12.3.8 of Technical Code).

Finally, people are filtered among producers (firms); in the labor market
through elaborate information signaling and wage adjustment mechanisms
(see section 5.4.1 of Technical Code).

Labor is classically homogeneous in MOSES, in the sense that any unit of
labor input performs identically at each job location. The productivity of one
unit of labor input is completely specified by the job location. Hence, for the
time being, no learning to accumulate individual human capital occurs in the
model, except learning about more productive and better paid jobs.

b) Coordination — the invisible hand

Altogether the model distinguishes between the four information processing
activities of section 3 above, (1) the creation of new knowledge (innovation),
(2) coordination, (3) filtering and (4) the transmission of knowledge, even
though the latter is poorly specified.

Innovative activities occur within firms. They are exogenous, and can be
made more or less unpredictable to market agents, thus affecting the
"fundamentals" of the model economy about which agents strive to learn.

Similarly, filtering affects the organizational design of the entire economy, the
allocation of people and capital, and the size, number and allocation of
producers (firms).



Learning behavior occurs at different levels. Learning, in the classical sense of
knowledge transmission, is currently restricted to the outcome of the competi-

tive process in the form of an irreversible path of organizational change that
sets the initial conditions (the memory) for the next competitive round.

Learning, however, also occurs in the form of information gathering for
decision makers. Firms have to learn about their internal capacities to
produce. We have the targeting process above.

In the evolving micro-based economic structure, ex ante decisions regarding
production, investment, consumption etc. have to be coordinated through
market price and quantity adjustments in order to generate ex post behavior.
Together this process is a truet "non-tatonnement" process of the invisible
hand, as it operates in the markets of the micro-to-macro model.

The efficiency of this economy-wide coordination function depends both on
the organizational structure of the economy and on how informed each agent
is about the same structure at any given point in time. Firms constantly
strive to learn about the structural fundamentals through their reflections in
prices (see sections 1, 2 and 3 of Technical Code). In equilibrium prices map
one-to-one onto the corresponding quantity structure. Out of equilibrium we
don't know the relationships. Since the organizational structure facing each
agent is immensely complex and constantly evolving as a consequence of the
ongoing coordination and filtering process involving all agents, agents are
constantly grossly misinformed about their market environment. They are,
even though we do not invoke strategic behavior. The state of full information
is not a feasible one.

4 For some mysterious reason literature has distorted the meaning of the
French word "tatonnement". The French meaning is ours, namely the actual
adjustment process. No such adjustment occurs in the static general
equilibrium model which only specifies conditions for equilibrium, but never-
theless gives "it" the dynamic name tatonnement.
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3.7 Technical Change in Information Processing Determines
the Performance Characteristics of the Economy

The ultimate problem associated with introducing information processing
explicitly in economic modeling — and hence in economics — now becomes a
matter of how technical change in economic information processing and

communication affects the macroeconomy. Since innovation, coordination,
filtering and learning permeate the entire micro-macro fabric of the economy,
the leverage effects on macroeconomic performance of even small shifts in
information technology may become enormous, feeding back on the environ-
ment of micro agents in a highly unpredictable fashion and causing funda-
mental changes in the application of mainstream economic theory. The main
changes in coordination technology are matters of organizational change
within firms and markets. On the market side we have frequently used the
model to study the macro effects of different market regimes.

Coordination technology determines how fast and how reliably market and

hierarchical price signals of underlying quantity structures are transmitted
through the economy and how efficiently they are interpreted by actors. The
speed and completeness of transmission depend entirely on the organization of
the economy; the interior organization of actors and the organization of
relationships between actors. Some of these organization changes are endogen-
ous effects of the ongoing market process itself (filtering of people, exit and
entry, investment; see sections 5.4.1 and 10 of Technical Code and Chapter
VI). Other aspects of the organization of the economy have to be changed
exogenously, e.g. parameters of the labor market filter that regulates price
signaling and search order (see section 5.4.1 of Technical Code), speed of price
adjustment (see section 7.6 of Technical Code) etc.

One could also say that Government policy making belongs to the organiza-
tional design of the economy.



4 The Firm Model

4.1 Derwving the Control Function of the Firm

To outline the capital market dynamics of the M-M economy we derive the
profit targeting and profit monitoring formulae used for both production and

investment decisions. These guide the firm in its gradient search for a rate of
return in excess of the market loan rate.

a) Defining the rate of return

To derive the control function we begin by decomposing total costs (TC) of a
business firm, over a one year planning horizon, into:

TC=wL+pI-I+ [r+p—éﬁ} p*-K (1.1)
pk

w = wage cost per unit of L

L = units of labor input

p' = input price (other than w and p¥) per unit of I

I = units of input

r = interest rate

p = depreciation factor on K = p*-K

p¥ = capital goods price, market or cost

K = units of capital installed.

In principle the various factors (L, I, K) within a firm can be combined
differently, and still achieve the same total output. Depending upon the
nature of this allocation the firm experiences higher or lower capital and labor
productivity, as defined and measured below. In what follows we investigate
the capital labor mix as it is achieved through the dynamic market allocation
of resources among firms.
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The firm is selling a volume of products (S = p*-S) such that there is a
surplus revenue, €, over costs, or profit:

e =p*S-TC (1.2)

The profit per unit of capital RN is the rate of return on capital in excess of
the loan rate:

g:I%:RN—r (13)
RV =€ f K (1.3B)

In this formal presentation K has been valued at current reproduction costs,
meaning that €/K expresses a real excess return over the loan rate, but that r
is a nominal interest rate.

In the M-M model firm owners and top management control the firm by
applying targets on REN, the return on equity-capital. This is to say that they
apply profit targets in terms of €. Thus, we have established a direct connec-
tion between the goal (target) structure of the firm and its operating
characteristics in terms of its various cost items.

b) The control function of the firm

Using (I.1), (I.2), and (1.3) the fundamental control function of a MOSES
firm can then be derived as:

k
REN:M-CY—/)—FéIk)—"f‘E‘(b:RN'FE'(b (1.4)
p

M=1- %3 (1.5)

'U*I =
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where:

M = the gross profit margin, i.e., value added less wage costs in percent of S
RPN = (p*S—TC)/E the nominal return to net worth (E = K—debt)

p = rate of economic depreciation (RHO in section 10.3 of Technical Code)
a =§/K

B =S/L

¢ = Debt/E = (K-E)/E

e = (RN—r)K

Management of the firm delegates responsibility over the operating depart-
ments through (I.4) and appropriate short-term targets on M [production
control through (1.5)} and long-term targets on € which control the invest-
ment decision.

€+ ¢ defines the contribution to overall firm profit performance from the
financing department.

At any given set of expectations on (w, p*) in (I.4) determined through
individual firm adaptive error learning functions [see (I.7) below], a target on
M means a labor productivity target on S/L. Thus, the profit margin can be
viewed as a price-weighted and "inverted" labor productivity measure.

¢) Long—term objective function (investment selection)

The objective function guiding long-term investment behavior is to select
investment projects that satisfy (ex ante):

e/K:RN—ri>0

where 1 is the local loan rate of the firm. The local loan rate depends on the
firm's financial risk exposure, measured by its debt-equity position.

r = F(r, §) g% >0 (1.6)
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The € of an individual firm is generated through innovative technical
improvements at the firm level (Schumpeterian innovative rents) that
constitute Wicksellian type capital market disequilibria defined at the micro
level. The e drives the rate of investment spending of the individual firm. The
standard notion of a Wicksellian capital market equilibrium is that of
"average" € = 0 across the market5. As a rule this state is not achieved.
Unused capacity may prevent the firm from expanding capacity even though
investment long term is expected to yield € > 0. More important, however, is
the fact that realized investment comes much later than the current quarter
and that firms continue to make mistakes.

4.2 Learning Functions (outward bounded rationality)

Firms read off market signals and convert them into expectations through
applying learning functions. They do this for product prices (P), market
wages (W) and their own sales (S). Long-term and short-term expectations
differ. Expectations (P,S,W) enter in the first investment and production
decisions each quarter. During the quarter firms keep revising their expecta-
tions as decisions are realized and as they learn through encounters in the
market what other firms are doing. |

The general expectations function (see section 1 of Technical Code) includes a

projection, an error correction from the previous quarter, and a caution (risk
aversion) factor based on the experienced variability of the variable. The
general expectations or learning function for P has the following form:

EXP(P) = HIST(P) + o HIST(DEV) + g yHIST(DEV2) (L.7)
The projection, or smoothing component;:

HISTy(P) = Ay-HIST4(P) + (1 — Xy) - P

5 Note distinction E(Xe) # 0.
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The error correction component:

HIST(DEV) = Ay-HIST;y DEV) + (1 — \s) - DEV
DEV = P — EXP(P)

The "caution" component:

HIST(DEV2) = A3-HIST;(DEV2) + (1 — As) - DEV2
DEV2 = [y — EXP(y)]2

0<Ai <1 i=1,23

4.3 The Creation of New Technology

A new investment vintage can be regarded as a "new firm" with exogehous
capital productivity (a=S/K) and labor productivity (4=S/L) characteristics.
A new investment can be seen as a new vintage of capital with these particu-
lar technology (a, §, p) characteristics in the profit control function (I.4) that
mix with capital installations in existing firms (see section 4.1 of Technical
Code). Technology is exogenous and embodied in new investment vintages.
Hence, the international opportunity set introduced earlier is represented by

current (a, B, p) specifications of new investment vintages, while local
competence is defined by the local investment process (and — of course — the
short-term production decision) that upgrades the technical specifications
(the "frontier") of the firm, under which quarterly production decisions are
taken.

The productivity upgrading process can now be seen to take place in four
steps (See Eliasson 1985a, pp. 329 f). Call current operating productivity of
one unit of measurement, one firm (o, §), when operating on the QFR(L)
frontier (o*, §*) and productivity associated with new investment (a**, §**).
We have (a**, %) > (o, %) > (a, B).
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(1) Actual, operating labor and capital productivities (e, #) are pushed
by competition towards potential productivity (e*, §*) on the frontiers.
Static operating efficiency of the economy improves.

(2) Potential productivity (a*, §*) of existing units is increased through
more investment of higher productivity (INV of quality (a**, **) > (o, /)
raises - (Aa*, AF*) of existing units). Neoclassical efficiency improves.

(3) Reorganizations between existing firms raise the aggregate (o, §*) of
the economy. Labor is reallocated towards the more efficient plants.
Allocational efficiency improves.

(3B)  Allow all three above changes to occur simultaneously. Dynamic
allocational efficiency improves.

(4) Innovations create new type (Ao**, AF**) of productivity character-
istics. Schumpeterian efficiency is achieved as these new investments enter

the economy then the intermediation of entrepreneurs and competing old
technologies out of business (creative destruction) thus upgrading the Salter
structures of the economy.

It is somewhat difficult to distinguish between efficiency categories (2), (3)
and (4) in principle, since the categorization depends on the definition of the
unit of measurement. In practice and in modeling they sort themselves out
nicely since we have defined the unit of measurement.

Fix investment, and increase competition in the MOSES model. Firms tend
to operate closer to the QFR(L) frontier and type (1) efficiency improves.

Stop exogenous (Aa**, AF**) = (0,0) upgrading of new investment, hold the
market competitive regime constant, and allow investment, and type (2)
efficiency will improve.

Change both competitive regime and (a**, §**) characteristics of new invest-
ment and reorganizations between existing units (relative size, exit) and type
(3) allocational efficiency will improve. [Internal reorganizational improve-
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ments within a unit of measurement by definition come under type (4)]. If no
investment is allowed (all capital installations being given) and if no initial
slack of type (1) is allowed, type (3) allocational efficiency will be identical to
comparing two statically efficient allocations within a general equilibrium
model, each corresponding to a different given set of relative prices.

All four types of efficiency improvements occur simultaneously in the MOSES
model. The classical model can only account for type (1) and (possibly) type
(2) productivity improvements. Sector models with investment endogenized
[e.g. the Cambridge Growth Model, and the IUI ISAC model (Ysander 1986)]
allow for aggregate improvements in neoclassical productivity. To sort out
the relative importance of different productivity improvements requires a
very careful design of model experiments. One difficult problem relates to the
endogeneity of prices in the MOSES model, which the classical model has no
problem with. Except for the interest rate, wages and product prices cannot
be "fixed" during a simulation.

However, type (1) productivity improvements could be measured by simply
taking the aggregate difference at one point in time between Q on QFL,
vertically above existing L, and actual aggregate Q (see Figure 1.4). Hold
total labor input in each firm and technical change constant and study the
consequences of a proportional increase in investment. Type (2) improve-
ments in productivity occur. Stop investment and technical change and set
the model going. Type (3) allocational efficiency improves.

With all factors at work simultaneously type (3B) or dynamic allocational
efficiency occurs.

The interesting things, however, occur when competitive regime is changed,
when exit and entry are allowed, and when improved technology enters
through the investment decision. Then type (4) Schumpeter efficiency
imprbves.

The difficulties arise when one tries to explain the creation of new (o**, F**)
at the level of the unit of measurement. This requires that we model the
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creation of new technology through entrepreneurial search in the opportunity
set.

The simplest way of doing this is to model R&D investment and define
stochastic pay-offs, possibly from a differentiated risk approach (imitative or
innovative technological regimes. See Winter 1984).

Alternatively, and much more ambitiously, one can introduce priors about
the content of the opportunity set and model search (information) technology

in approaching the set, very much as some industrial policy authorities and
R&D managers in large firms believe it can be done.

Personally I am very sceptical about the potential of such technology manage-
ment. My prior view would be that current knowledge capital of the nation
and of the firms will then bias search (and hence R&D) in a conservative
direction. Since we know that such R&D management goes on, it is never-
theless an empirical fact to be incorporated. In dealing with it in the model 1
would do exactly as suggested above, namely confine search orientation to
existing technology specifications of the firm.

The problem is that the MOSES model does not recognize firm technology
characteristics, except by broad product and market identification. So at this
level we are back in practice to the Nelson—Winter (1982) and Winter (1984)
R&D modeling specification.

44 The Investment Decision
We have presented the short-term quarterly production planning sequence of

the micro-to-macro economy as it occurs within a given production feasibility
frontier. The investment decision deals with the choice of future production

frontiers. Technology enters in the long-term capacity augmentation phase
(shifting of the production frontier).

New techniques are embodied in new investments and affect the MOSES
economy in five ways:



—~39 —

(1) through the exogenous technical performance characteristics of a unit of
new investment (called MTEC). MTEC measures labor productivity (/)
(see section 4.1.1 of Technical Code),

(2) through the amount invested (endogenous),

(3) through the allocation of new investment over firms,

(4) through the rate of utilization of installed investment (UTREF
endogenous; see section 10.10 of Technical Code), and finally

(5) through price competition from abroad (DPFOR), which is exogenous
(see section 6 of Technical Code).

The investment function is driven by the ex ante € factor of the individual
firm, i.e. the rate of return expected to be earned over the going interest rate
(see section 10.10 of Technical Code).

INV = F(EXP(g), UTREF) ' (18)

This specification simplifies the investment decision considerably. The firm
aims for a certain INV, conditioned by expected € and the rate of capacity
utilization. It gears up the capital budget accordingly. Actual investment,
however, is also determined by the actual ex post cash flow, and the actual €.

5 Strategic Behavior

There are two principally different types of micro-macro models. In the first
kind agents form expectations about all other agents as a group, or attempt
to see through all intricate interactions of the micro-macro machinery to aim
for a perceived (rational expectations) equilibrium. The MOSES system is
mostly of this kind. '

The second kind of model involves strategic behavior, each agent attempting
to foresee and counter the strategies of competing firms. Strategic behavior
involves withholding information, becoming a free rider, or showing moral
hazard behavior. If agents learn that strategic behavior is occurring and that
it cannot be conceived of as random noise, they take defensive strategic action
against the strategic action of others, and thus behavior of this kind may be
self-defeating and non-optimal.
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Strategic behavior of firms generally destabilizes markets. The probability of
mistakes increases, and new inconsistencies arise in individual plans.

Strategic behavior enters through profits targeting and expectations forming,
and the model allows deviations from the standard procedure of reading
market price and wage signals, and projecting aggregate local market growth
" to set targets on one's own performance. The EXPXDP etc. factors in
sections 1.1.5, 1.2.5, 1.3.5 and the TARG XM factor in section 2.3 can be
tagged on to perceptions of competitor action and be weighted into expecta-
tions and targets through the R factor in sections 1.1.6, 1.2.6, 1.3.6 and in 2.3
of Technical Code.

The firm can in fact tag its targets or expectations on any set of signals
coming out of the MOSES economy. Thus, for instance, profit targets can be
set as profit performance of the best competitor, and wage and price expecta-
tions can be derived from information from the highest paying firm, and the
lowest price recorded in the market.

It is an empirical question how (and how much of) such strategic behavior
may be allowed to enter.

6 The Entry and Exit Filter

Firms close down when they are persistently unable to meet rate of return
targets and/or when net worth is exhausted (see sections 4.3.10 and 12.3.8 of
Technical Code).

New firms enter the market in response to the best opportunities in the
market represented by some measure of F(e). F(g) determines the number of
new entrants per quarter. The size and performance characteristics of each
new entrant is a drawing from a distribution of these characteristics. In
general (Granstrand 1986), the average new entrant is not better, only
smaller, than the average incumbent firm (see Chapter VI).
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6.1 Initiating ¢ Firm with Knouwn Performance Characteristics
Technically the entry of a new firm requires the speéiﬁcation of some
performance characteristics and its mode of entry (initialization). This is done
in programing terms in Chapter VI. I spell it out briefly in economic terms.
We begin with equations (I.4) and (L.5) in section 4.1 that characterize the

"state" performance characteristics of the firm completely, once a scale (size)
factor has been added.

The entering firm is assumed to be 100 percent equity financed, i.e. ¢ = 0 in
(4). All prices (Pk, P*, w, 1) are given in the market from the moment of
entry. We assume that the firm obtains all the people it needs from the pool
of unemployed in the first quarter at the average wage in the market. The
owners of the entering firm may have misconceived the price situation, but
they will learn immediately.

Hence, the vector of performance characteristics:

(size, o, 0%, 7, p)

is sufficient to define the firm and its control function can be written:

k
G=M-a*—p+é%+a-¢
p

w 1

Thus, the rate of entry in the market depends on the market
e=RV-r
and its control function is [cf. (I.4) and (L.5)]:

G=M-a*—p

w 1
M:].'—F'Bsk-



The entering firm has no debt and expects no inflation (AP /P¥ = 0).

Since G now becomes

G=R"

the assumption for entry is that

Expected (RN —-1)>0

or sufficiently positive to warrant entry.

Technically again, entry can be seen as an investment vintage of each firm
(defining its size) that is allowed to operate freely in the market, rather than
mix with existing capital installations of another firm. To get the firm

initialized and production started, this entering investment vintage has only
to employ people. We assume that the firm hires people the initial quarter

from the pool of unemployed such that all are effectively employed in produc-
tion (no labor hoarding. A21 = 0; see Chapter VI). From there on the firm
operates as any other firm.

defines potential capital productivity in value termsé of entering firm,
operating with employed labor on the frontier [S/K, see (1.4)].

B* defines potential labor productivity of entering firm [S/L ; see (1.5)]
4 measures the slope of QFR(L) for a firm of size QTOP (see Figure 1.4).

OQFR(L)/0L = QTOP - y-exp(—y-L) » QTOP-»;
when L -0

p measures the rate of depreciation of K.

6 Note the terminological inconsistency. « in (I.4) is really = P-S/P*.K
while #in (1.5) is S/L.
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For entry to function, and for all other state variables of the firm to be
consistently initialized (see Chapter VI) we have to make the size specifica-

tion consistent with the performance vector.
FR(L .. . .
measures the labor productivity of a new, marginal addition of

capital, or the labor productivity of a new vintage of capital = (*.

Hence g* = QTOP . v
*
7=Q’?0‘P

f* is exogenously specified for each vintage of new investment. QTOP is one
of the needed size variables (see Figure 1.4). The other size variable is the
size of the labor force (= L) that the firm wants to employ.

Within (§*, QTOP) of the entering firm, given QFR(L), can be estimated.
With L given, entry Q can be estimated.
With (8%, p) the parameters of the control function are given.

Hence, the (minimum) specification (QTOP, L, o*, §*, p) is sufficient to
identify a new, entering firm and set it in motion in the MOSES economy.

6.2 Sampling the Performance Characteristics of the Entering Firm

While the investing firm decides on the size of investment and buys the best-
practice equipment in the market (see Chapter VI) the performance charac-
teristics of the entering firm have to conform with the average of what we (we
think) know about entering firms. These averages are the constraining facts of
the situation and are entered as prior (assumed) distributions of performance
characteristics: '

(QTOP, L, o*, §*, p).



We know the first moments (averages) of these distributions, except for size
which is completely specified.

In choosing the other parameters, the owners/entrepreneurs of the entering
firm exercise business judgment and selective competence. The choice may be
more or less risky, a circumstance entered a priori through selecting the
second moment of the distribution. On this score we correctly assume (as
does Winter 1984) new entrants to be highly risk-willing, selecting from
distributions of (@, #) with a low likelihood of an extreme outcome. This is in
contrast to the investment decisions in firms which exhibit a high likelihood
of picking the average outcome (currently they always pick the average (e, f)
characteristics).

The reader should note that the entry specification of the technical code is

not yet tested. The entry experiments have so far (Eliasson 1978, pp. 52 ff.
and Hanson 1986) been carried out in a much more rough and ready fashion,
by simply adding prepared firms by hand. Allowing firms to enter according
to a general entry function similar to the ones specified above in fact very
soon overloaded the existing computer workspace. For the time being main
frame computers do not seem to allow the large number of firms needed for
full scale entry experiments on a normal research budget.

Each new entrant so determined immediately establishes himself or herself as
a competitor employing people from the pool of unemployed at the going
wage rate up to A21 = 0 (i.e. at point B, on the frontier in Figure 1.4).

From that point on, each new entrant behaves as a normal firm.

6.3 Ezit

Firms exit when they constantly fail to meet profit targets, declaring their
assets to be of nil value and laying off all labor. Laid-off labor is then
available for work through the pool of unemployed (see section 4.3.10 of
Technical Code). Firms also close down when net worth is exhausted (see
section 12.3.8 of Technical Code).
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7 Market Or§aMzation

The notion of competition among the few is the appropriate conceptualization

of the market organization of the micro-macro model.

In its most updated form with an endogenous entry and exit feature (see
Chapter VI and section 4.3 of Technical Code) the micro-macro model can be
seen as a dynamic game among a variable number of players, each aiming for
an increased market share as long as rate of return targets are not violated.

Competition is technologically based in the same sense as in modern trade
theory (see Krugman 1984). Technological upgrading affects process perform-
ance only, and the relative state representation of each firm describes its
relative technological capacity ("knowledge") to outperform other firms.

Competition is for a share of total production value, i.e. what foreign and
domestic producers are willing to pay.

Each new technology upgrading, and each reallocation of resources towards
relatively better producers (technologies) generate improved economies of
scale and more capacity for growth in the sense that (all else being equal), by
adding new best-practice capacity and hiring new labor at higher wages, the
best performer will eventually be able to force all other firms to exit. The
control factor is time. This selection or filtering mechanism upgrades the
"Salter (1966) structure" of the MOSES economy.

However, each new technological improvement also means less value to
relatively bad producers, reducing the value of their capital. New best-
practice technology can be invested in any firm taking on an investment
program, and superior technology can enter from the outside. Furthermore
the highest profit performers do not necessarily pay the highest wages. A
superior productivity performer setting out on an investment growth and
recruiting program, may suddenly destroy a favorable factor price situation
for a higher profit firm. Finally consumer preferences and foreign markets
may change the relative price situation.
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Since concentration altogether depends on relative long-term profit perform-
ance, unlimited concentration through economies of scale through technologi-
cal performance is checked by new competing technologies and changing
market circumstances, factors that drive down the market value of assets of
incumbent producers.

New competing technologies through new investments or new entrants drive
down market price and push wages and interest upwards, thus lowering rates
of return and € on incumbent, slower producers. This rate of technological
competition is intensified by the rate of entry and rate of investment, which
in turn depend on € observed in the market and how current € performance is
translated into expectations and investment.

The check on concentration tendencies from new competitive entry is clearly
demonstrated in the model when we vary the intensity and character of
competitive entry.

Depending upon the rate and character of technological change and the mood
and speed of the market the "optimal" growth regimes differ.

8 The Quarterly Production Decision
— Short-term Market Behavior of the Firm

This decision determines where production occurs underneath the production
frontier. The production frontier is moved by the investment decision. Each
quarter the firms determine their production volume in two steps. First, they
determine their desired production volume, taking into account desired
changes in their inventories of finished goods, based on their expected total
sales (including exports), which are in turn based on the firms' historical
experience.

8.1 MIP Targeting — Interior Information Search (inward, bounded
rationality)

The MIP targeting principle rests on three facts of life in all business
organizations (Eliasson 1976a):
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(1) The difficulty for top CHQ managers to set accurate targets for the
interior of the organization, close to what is the maximum feasible.

(2) The importance for target credibility and enforcement that targets be
set above what is conceived to be feasible, but not unreasonably high. A
"reasonable" standard is performance above that achieved in the recent
past. "It was possible then!"

(3) The general experience that a substantially higher macro performance of
the firm can normally be obtained if a good reason for the extra effort
needed can be presented ("crisis situation") or if a different, organiza-
tional solution is chosen ("other firms do it better"), if time to adjust is
allowed for. The MIP targeting establishes an acceptable profit plan to
constrain production planning.

The production decision is typically boundedly rational in the sense of Simon
(1955) and Eliasson (1976a). Top level management does not know enough to

impose the flow structure that maximizes € in (1.2} through the components
of M in (1.4), given capital installations. It resorts to MIP targeting (see
section 2 of Technical Code). Expected (p, w) are applied to historic data on
M, and suggested to lower level management, thus initiating an internal
negotiation, called production search, eventually resulting in a preliminary

agreement (a plan). The negotiation process continues as long as management
believes M will stay above targets without resulting in a lowering of ex ante
profits (see section 4.3 of Technical Code). Convexity is thus preserved, and

decisions correspond to a gradient search for maximum ex ante profits, a
position that will be reached if other environmental conditions remain ceteris
paribus. The latter is, however, normally not possible to impose on a dynamic
micro-based model of this kind.

The first production plan is revised by the firms with regard to profit targets,
capacity utilization, and the expected labor market situation. After this
revision, the production plan is executed.

Mathematically, the interior trial and error process of a MOSES firm makes
use of a graded search algorithm for an improved position in terms of chosen
targets (hill climbing), of a kind that is used in complex mathematical
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optimization problems to approximate a solution. Search in MOSES is, how-
ever, given a time dimension which means that hill-tops are rarely reached by
micro agents. The hill-tops move (endogenously) from quarter to quarter as a
consequence of the interaction of all agents in the markets.

8.2 Short Term — Production Planning

Expected percent changes in sales, product prices, wages and targeted profits
are used in the three micro specified market contacts of the firm in the model
— investment (the interest rate), production planning and the labor market

(wages) and the product market (prices). Each firm's expectations on prices
and its profit target produce a final (quarterly) output. The reader should
note that we have simplified our exposition by excluding purchases even
though a set of individual firm input-output coefficients applies to each firm
(see section 7.5 of Technical Code). This means that in our exposition, value
added and sales volume differ only by variations in finished goods inventories.

a) Sales plan

The first step involves making a sales plan based on past market experience,
using the simple error-learning correction projections described in section 4.2
(section 1.3 of Technical Code). If inventories from the earlier (quarterly)
market adjustment are above desired levels, this plan is reduced. If inven-
tories have been depleted, the sales plan is increased over the sales projection.
Hence, inventories are the triggering device that determines a turn-around,

when sales (and subsequently sales projections) have been slow for some time.

b) Production search

Production planning is carried out individually by each firm. Within this
block each firm chooses a preliminary, planned output and labor combination
(Q, L). The algorithm by which a (Q, L) plan is chosen is intricate. Figures
1.4 and L.5 illustrate the principles.
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Each firm faces a set of feasible (Q, L) combinations (a short-run production
possibilities set) each quarter that are defined by

QFR = QTOP*[1—exp(—7-L)] (1.9)

This feasible set shown by the curve in both Figures 1.4 and L5 is determined
by the firm's past investments as they are embodied in QTOP and 7. Invest-

ment between quarters pushes this set outward. To the set of feasible (Q, L)
combinations of the firm

<QFRor
< QFR/L

corresponds a set of satisfactory (Q, L) combinations

2Expgwg —

A quarterly profit margin target (TARGM) defines the satisfying criterion.
This target is calculated as defined above. The shaded area in Figure 1.5
defines the feasible and satisfactory production set.

The basic targeting is done on a yearly basis with quarterly adjustments, and
profit margin targets adapting gradually as experience on what is possible to
achieve is accumulated.

As shown above [see (1.5)] a profit margin target (TARGM) can be derived
from the rate of return target. Bad profit experience can make the firm lower
its target in the short term. This will normally affect long-term development
negatively; immediately through smaller cash flows and in the longer term
through less investment and perhaps also less profitable investment, that
keeps future cash flows low.

Difficulties in meeting short-term profit targets are met by exploiting various
forms of slack within the company, in a way that can be called learning or
search for better solutions (see below and Eliasson 1978, pp. 68-73).
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Expectations are of an adaptive error correction — learning type based on the
smoothing formula (I.7). Risk considerations ("aversion") in expectations
forming enter through a standardized variance measure in the expectations
variable. If variance increases in product prices, firm management tends to
underestimate future prices, and vice versa for wages. This makes profit
target satisfaction tougher and forces (Q, L) closer to the frontier and
possibly down left along it (contraction). The expectations side of the model
is discussed in great detail in Eliasson (1978a, section 4.2).

¢) Purchasing

The MOSES economy features an 11 sector (market) input/output system.
Four of these sectors/markets (basic products, intermediate products, invest-
ment goods, and non-durable consumption goods) making up all manufactur-
ing, are micro specified. The input/output coefficients are endogenously
determined in the following way (see section 7.5 of Technical Code. Also see
Bergholm 1989.) Each firm can buy in all 11 markets, including services from
the public sector. Each firm has a given purchase ratio of sales estimated in
the yearly planning survey. Total purchases so determined are distributed
each period according to the I/O coefficients of the sector/market in which
the firm operates. Since individual firms grow at different rates, the macro
sector I/O coefficients change endogenously.

d) Inventories

Inventories exist as buffers on the input and the output sides of each firm.
There are no strategic inventories built on price speculation. Each firm aims
for a desired level of inventories, but always comes out ex post with too much
or too little (see section 8.1 of Technical Code) depending on how production
plans come true.

Each production planning round — as mentioned — aims for restoring desired
inventory levels.



Since firms dimension their production plans from sales plans, which are
themselves trend projections out of the past, it may be worth observing how a
turn-around in production from decline to growth occurs through inventory
adjustments. A sequence of declining sales years would be followed by a sales
projection continuing that trend. However, a market turn-around of course
means that finished goods inventories will soon be depleted. The firm then
adds — to each projected sales plan — what is needed to restore inventories. If
the market improvement continues, the situation repeats itself until the
opposite situation occurs.

e) Selecting the production plan

The firm now chooses a point within the shaded area of Figure 1.5 that is
both feasible and satisfactory. This is done by specifying an initial set of
(Q, L) points and the rules to adjust these points if they do not fall within
the feasible and satisfactory lens area. Note that it is labor productivity that
is adjusted.

This search for improved productivity is a learning process that is activated
and intensified by difficulties of meeting profit targets. This is a well
recognized phenomenon in the business world. Firms do not know their
feasibility sets well even in the short term. Learning goes on all the time in a
piecemeal fashion. This learning is speeded up when the profitability situation
deteriorates. Under such circumstances internal resistance to change yields,
and improvements often do not have to be associated with more than minor,
additional expenditures (Eliasson 1976a).

Search is guided by a comparison of the productivity ratio to an equally
scaled expected price ratio. The initial positioning of L and a corresponding
expected sales volume establish an initial activity level of production. The
search path into the shaded lens in Figure I.5 may, however, lead onto B, and
down along it, to a premature collapse of operations. This may be incompat-
ible with rational behavior in the sense that the firm deliberately chooses to
lower its expected profits to find a quarterly (Q/L) combination within the
shaded area. As mentioned, this is prevented by a supplementary rule that
stops further search whenever expected profits begin to decrease.



For each L, there is an interval of output plans that are (1) either both
feasible and satisfactory in the lens in Figure 1.5 and/or (2) feasible but not
satisfactory (Region B), or (3) neither feasible nor satisfactory (Region C).

Slack in the form of labor hoarding and unused machine capacity exists by
way of the measurement technique we use to estimate QFR(L). It is a normal
cyclical phenomenon. It occurs because ex ante plans can only rarely be made
to match ex post realizations. Furthermore, even though technically the
model firm competes with process efficiency, the firm we have in mind is a
temporary monopoly based on product knowhow. Through the investment
decision in the long run QFR(L) tends to be located where long-run profit-
ability targets are satisfied. Hence, long-run targets are satisfied when the
firm operates on its QFR(L). In markets for technological product competi-
tion where we see MOSES firms operate one furthermore does not lower the
price to achieve a short-term increase in volume. Customers do not change
producers and product technology at short notice and producers do not
compete with price, but rather by adding more quality, information or
marketing to the product. So, prices are quite sticky in the short term, and
price wars do not occur.

In addition, on the assumption of bounded rationality, firm management is
aware only of the existence of slack, not the exact location of the boundary. It
operates on the assumption that it is closely above the actual operating
domain. As a consequence QFR(L) will function as a stopping rule in the
production planning process. Work on improving productivity goes on all the
time. It is, however, time consuming and rarely completed within a period.
Target non-satisfaction may force it to speed up a bit, but improvements
normally stop when production plans hit QFR(L). Where exactly to stop is,
however, endogenized within each period depending upon which way search
goes and over time when QFR(L) shifts because of investment (see sections
4.1 and 4.3 of Technical Code). There are even ways of breaking through this
maximum frontier capacity under exceptional (crisis) circumstances (see the
factor RES; section 4.1.6 of Technical Code).

The state of slack across firms — the vertical distance to QFR in Figure 1.4 —
can be measured every year in the Planning Survey of the Federation of
Swedish Industries on which the model is based. Each year some firms are
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operating at full capacity, but most are not. We also know roughly from
empirical studies (see for instance Eliasson 1976a) how firms adjust their
output plans in a stepwise fashion. Production search has been tailored to
mimic such procedures within firms. When a model run is set up, the state of
slack is assessed for the initial year in the initialization process (see Chapter
IT by Albrecht—Lindberg). The state of slack is then monitored through the
MIP-targeting and production planning procedure every quarter by every firm
as the simulation goes on.

When a feasible and satisfactory (Q, L) point in Figure L5 is reached, the
firm's preliminary plan is set at the minimum Q such that SAT(Q, L) holds.
If SAT(Q, L) does not hold, and if the point is in region A, the firm adjusts
by planning to lay off labor. If this does not help, the firm's preliminary plan
is to set the minimum feasible Q and L.

Each firm now has a planned employment and output level. At the aggregate
level, however, these plans may not be feasible. Firms must confront one
another in the labor and product markets to sort out remaining inconsist-
encies (see section 5.4. of Technical Code).

9 Multimarket Interaction
(Interdependence and Dynamic Coordination)

The ex ante ex post realization processes are modeled as a sequence of market

confrontations that sort out ex ante and ex post inconsistencies and lead to

the determination of price and quantity distributions.

The production volume is distributed to export and domestic markets accord-
ing to an export share, which is dependent on that from the previous quarter,
but which also depends on the difference during the previous quarter between
the export price and the domestic price. If this export price (which is
exogenous) was higher than the domestic price, the firms try to increase their
export share during the current quarter. However, the adjustment takes place
over several quarters, not instantly. If the export price is lower than the
domestic price, firms do not try to lower their export share but rather
maintain it at a constant level. In spite of this asymmetry concerning
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Figure 1.4 Production system (one firm)
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The function describing the production system of one firm at one point in

time is QFR = QTOP - (l—e—7L) (see section 4.0.1 of Technical Code). How
this function is estimated and how it shifts in time in response to investment
is described in Eliasson (1976b, Ch. 4) and in Albrecht (1978).

Figure L5 MIP-principle and profit targeting (one firm)
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the effect of positive or negative price differences between exports and the
domestic markets, it turns out that the export shares in the various markets
can both increase and decrease. This depends on whether firms with high
export shares fare better or worse than other firms in the market. The import
share in the four markets is also determined by the difference between the
export and domestic prices with a certain time delay. High domestic prices
relative to foreign prices lead to increasing import shares.

There is also a capital market in the model in which firms compete for invest-
ment resources and the rate of interest is determined. At this given interest
rate, firms invest as much as they find it profitable to invest, given their
profit targets.

Public sector employment is determined exogenously, and the rate of wage
increase in the public sector has been set equal to the average wage change in
manufacturing, preserving the relative, average salary and wage differential
between the two sectors.

9.1 The Capital Market

The capital market dominates real economic behavior in the MOSES model
through the interest rate. In the current operating version of the model
presented here the interest rate is exogenously? determined abroad, an
assumption that appears to be an empirically valid approximation (Oxelheim
1988).

The current operating version of MOSES thus makes firms interest takers and
impose the Fisher (1907, 1930) separability theorem.

The markets for finance hence function as exogenous goal setters (setting rate
of return targets) and as allocation mechanisms for "tacit" entrepreneurial
competence. The former function is in turn influenced through the savings
decision, savers' determining de facto, the time horizon under which the

7 There exists a more sophisticated version, with explicit interest arbitrage
(Eliasson 1985a). This version, however, is not yet empirically implemented.



entire economy operates. The interest rate and the ex ante competénce of
firms determine investment and capacity growth in the economy. It can also
cool down price setting in other markets, for instance the labor market, since
the ultimate objective variable of the firm is the rate of return (Eliasson 1974,
Eliasson — Lindberg 1986).

9.2 The Labor Market Search

Let us first return to the outcome of the internal firm quarterly production
plan of the firm (section 8.2e above), a planned output, employment level and
anticipated price and wage levels, satisfying the rate of return target of the
firm.

Each firm now enters the labor market with a planned change CHL in its
labor force (see section 5.4 of Technical Code).

If CHL < 0, the firm begins to lay off workers with the notification delays
that are required by Swedish laws. (The AMAN vector, section 5.4.1 and
5.4.2 of Technical Code).

If CHL > 0, these firms will start looking for additional labor in the pool of
unemployed, or, as happens more frequently, try to bid labor away from other
firms.

Ideally labor market search should go on from both sides, the relative search
intensities being a way of characterizing the labor market. However, if we
have to choose one side, it is empirically far more convincing for Sweden to

make the firm rather than the worker the active search agent. Choosing labor

as the sole search agent would mean uncritically applying theoretical specifi-
cations developed for the U.S. labor market to Sweden.
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The number of searchers per period (=NITER) is a preset parameter cali-
brated by trying to fit macroeconomic model behavior to macro data.

Raiding of another firm for labor can be successfully carried out if the wage
offer of the raiding firm sufficiently exceeds that of the raided firm (see
section 5.4.1.8 of Technical Code). Expectations now enter directly into the
labor market confrontation — the wage offer of a firm depends upon the wage
level it expects will prevail, i.e., upon EXPW. The firm may partly hold back
its expectations during the first quarter of search as it learns about wages in
other firms. This search process eventually finalizes quarterly wage levels and
employments for each firm.

The dynamics of the labor market process are so important for the overall
properties of the MOSES economy that we will add some detail to facilitate
understanding.® Let W be the wage paid by a firm in the preceding quarter.

Then its wage offer is computed as
WW =W 4 61-(EXPW-W).

All parameters 8; are in the interval (0,1). They determine the speed of
response at each confrontation to wage discrepancies in the labor market.

Firms are now ranked according to their relative demand for additional labor,
i.e., by CHL/L. They choose to raid either the pool of unemployed or another
firm. The probability of being raided is related to the size of a potential
target's labor force (see section 5.4.1.6 of Technical Code). This relative size
can also be interpreted as a measure of the probability of one employee
receiving the information (the signal} that vacancies with the wage offer
(WW) have been opened up in the raiding firm (see Eliasson 1984). An
upward probability bias can be (and normally is) applied to the pool of

8 A full description can be found in Eliasson (1978, pp. 137-148 and 218-227).
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unemployed. Raiding can be global across all firms, or be selective and
restricted to a particular kind of firms, say in one sector.9

Let i index the raider and let j index the target. An attack is successful in
WW > (1 4 62)-WW;, and labor in the amount of MIN>(63-Lj, CHL;) is
transferred from j to i. If j indexes the pool of unemployed (which is of size
LU), then the attack is always successful and MIN(63-LU, CHL;) workers
become employed in firm i. When an attack succeeds, (CHL;, CHL;j, L, Lj)
are adjusted and the firm losing labor increases its wage offer by

CHWW;j = 64-(WW; — WWj).

If the attack is not successful (see section 5.4.1.8 of Technical Code), then the
attacking firm increases its wage by setting

CHWW; = 65-[WW;-(1 + 62) — WWj).

When all firms (which CHL > 0) have gone through this iteration a pre-
determined number of times, the search process of the guarter has been
completed and wage levels are set.

We have learned from repeated numerical analyses of the entire model that
the stability of the price system — and hence of structures and growth as well —
depends critically on the intensity and scope of this labor market arbitrage.

9.3 Foreign Market Competition, Foreign Trade and the Ezchange Rate

The world market of the M-M economy is assumed to be in steady state com-
petitive equilibrium. Model firms are price takers in foreign markets, that are
characterized by exogenous (PFOR, RIFOR, MTEC, INVEFF) trajectories.
PFOR and RIFOR are foreign product prices and interest rates, respectively.
MTEC and INVEFF define — for each period — best-practice technology

9 By identifying firms by regions, search can also be confined within actual
geographical areas. Such applications, to be meaningful, do, however, require
a very large number of firms, more than the 225 firms we currently use in a
simulation. For the time being, both access to firm data and prohibitive
computer costs prevent such simulations.
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embodied in new investment (also called a, 8 in the performance vector in
section 6 of this chapter). We are of course free to study any development of
the above vector, and we have done so, but the idea has been (Eliasson 1983)
to specify an internally consistent exogenous steady state environment where
world market prices are set such that best practice producers entering the
market earn a return on their total (marginally invested) capital equal to
RIFOR, i.e. assuming € = 0.

Since f* = MTEC = S/L
o* = INVEFF = §/K

of the marginal investment we can use formula (I1.4) to derive (for € = 0);

The Fisher Real Interest Rate = RIFOR —

(1 -3 g,

In the exogenous, foreign market steady state equilibrium, the real (Fisher)
interest rate and technology in new, best-practice, and internationally
available investments exactly determine the real wage level such that € = 0.

Thus, the ability of the micro-macro economy to control the level and distri-
bution of wages and to upgrade productivity determines the competitive
situation of domestic firms in domestic and foreign markets.

Export and import functions of the model are supply based (see sections 6
and 7.3.1 of Technical Code).

Each firm changes its export ratio (X) in response to the differential between
the foreign price (PFOR) and the domestic price (PDOM).

_ 1 |u-PFOR—PDOM
CHX = F |E=5ror

where F' > 0 and g is the exchange rate.
There is no other explanatory variable, and it is important to understand

that, with the quarterly specification, we should not have any additional
explanatory variables. This formulation can be demonstrated to mean
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(roughly) that the ratio of deliveries to foreign markets and the domestic
market slowly changes toward relatively more exports as long as a positive
difference persists between profit margins on export and domestic sales for the
producing firm (see Eliasson 1978).

Two additional things should be noted here.

First, the main factor that keeps export ratios from generally converging

towards 1 or 0 is that domestic prices respond (through quantity adjustments
within the entire model economy) to the diversion (or vice versa) of supplies
to foreign markets and this diminishes the (PFOR-PDOM) difference. This
process (and the corresponding mechanism on the import side) is the main
transmitter of foreign prices into the model economy. One "equilibrium"
property of the model is that in the very long term all prices and quantities in
the economy will force PDOM to converge to PFOR. The duration of that
adjustment is an empirical question. This is also the (only) way foreign
business cycles are transmitted to the MOSES economy.

Second, the firm may appear to be a price taker in this formulation. It is in

the sense that foreign markets absorb all that the firm can and wants to
deliver at the given foreign price (=PFOR). The firm responds to foreign
price changes by adjusting foreign deliveries from quarter to quarter. The
domestic price, however, responds to the volume of shipments of all firms and
from abroad both during the quarter, and from quarter to quarter.

9.4 Domestic Product Market Competition

The final quarterly, domestic market confrontation is between firms as

suppliers on the one hand, and households and firms as demanders on the
other (see section 7.3 of Technical Code). This process is specified at the
market level, i.e., price and quantity adjustments are computed on a sectoral
average basis rather than firm by firm. Demand is also affected by the total
wage bill just determined in the labor market. This time, quantity demanded
rather than quantity produced responds to price within each quarter. Con-
sumers are the active agents in the product markets within the quarter, and
supplies are predetermined from the immediately preceding output decisions,
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except for possible inventory adjustments. From quarter to quarter, however,
supplies respond to prices both in domestic and foreign markets. Thus, firms'
expectations directly affect the final product market outcomes only through
the initial prices and quantities offered. Firms also indirectly affect the
operation of the product markets through the wages they offer and the total
amount of income that consumers thereby have available for expenditure.

A few clarifications of the product market process are needed at this stage.
Firms have differing price levels on their products. The reason is differing
export and domestic sales mixes and the fact that the foreign domestic price
difference of each market and each firm's export ratio are endogenously
determined in the model. Also, the same domestic price is charged by all
firms. The reason for this simplification is the practical unavailability of price
data for individual firms. It does not make sense to model differing product
price levels if there is no way of implementing this part of the model empiri-
cally. This particular specification means that firms compete as a group with
prices against foreign producers, but against each other in terms of achieved
rates of return, or cost performance. Even though wage levels for homo-

geneous labor differ across firms in practice this means competition with

production efficiency. Full price arbitrage is assumed within each product
market each quarter. In model terms, this means that output is properly
adjusted for quality and scaled to measure comparable "utils" across firms in
each market. If a SAAB automobile is 30 percent better than a Volvo auto-
mobile, output measures are scaled to represent supplied automobile utils or
rather sector 3 utils that each fetch the same price.

9.5 Closing Note on Price Feedback

The micro-macro model briefly introduced above exhibits endogenous price
and quantity setting at the micro level and complete price and demand feed-
back through markets and income determination. Being an empirically
implemented model of the Swedish economy, it has been placed in an inter-
national market environment. Domestic Swedish performance control is
exercised through the international capital market (the international interest
rate), international product competition through foreign trade, and economic
policy. Labor movement in the model i3 within Swedish borders only.
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From an analytical point of view this makes the model more complex than it
has to be in order to highlight the problems of this essay. Closing the entire
model would mean either making the domestic interest rate an exogenous
policy parameter, which is easy as the model stands now!0, or completely
determined through micro intermediated demand and supply processes in the
markets for finance. We have not yet been successful in integrating this
feature in the empirical model.

In principle, however, the Swedish micro-macro model is assumed to be
interacting with an equilibrium steady state world model. This is traditional.
In practice it gives rise to complications, since an environmental steady state
situation is very demanding on consistent specification (see section 9.3
above).

10 Such experiments have already been carried out. See Eliasson (1984).



— 63 —

Bibliography

Ahlstrom, L., 1978, The Market Oriented Inter-industry Stock and Flow Data
Aggregation Scheme Used in the Swedish Model; in Eliasson, G. (ed.)
(19784a).

Albrecht, J.W., 1978, Expectations, Cyclical Fluctuations and Growth —
Experiments on the Swedish Model; in Eliasson, G. (ed.) (1978a).

Arrow, K.J., 1959, Toward a Theory of Price Adjustment; in Abramowitz, M.
et al., The Allocation of Economic Resources, Stanford, Calif.

Bergholm, F'., 1989, Moses Handbook, IUI, Stockholm.

Brownstone, D., 1983, Microeconometrics; in Microeconometrics, IUI Yearbook
1982—83, Stockholm.

Carlsson, B, 1987, Investment and Productivity Change in Manufacturing: A
Micro—to—Macro Perspective, [UT Working Paper 181, Stockholm.

Day, R.H. — Eliasson, G. (eds.), 1986, The Dynamics of Market Economies,
North Holland, Amsterdam — IUI, Stockholm.

Eliasson, G., 1967, Kreditmarknaden och industrins investeringar, IUI, Stock-
helm.

Eliasson, G., 1968, The Credit Market, Investment, Planning and Monetary
Policy — an Econometric Study of Manufacturing Industries, IUI, Stock-

holm.
Eliasson, G., 1974, Profits and Wage Determination — An Empirical Study of

Swedish Manufacturing Industries, Economic Research Report No. 1,

Federation of Swedish Industries, Stockholm.
Eliasson, G., 1976a, Business Economic Planning — Theory, Practice and
Comparison, John Wiley & Sons, London, New York, Sidney, Toronto.
Eliasson, G., 1976b, A Micro Macro Interactive Simulation Model of the

Swedish Economy, Preliminary Documentation, Economic Research
Report B15, Federation of Swedish Industries, Stockholm (with the
assistance of Gosta Olavi and Mats Heiman).

Eliasson, G. (ed.), 1978, A_Micro—to—Macro Model of the Swedish Economy,
IUT Conference Reports 1978:1, Stockholm.

Eliasson, G., 1980, Experiments with Fiscal Policy Parameters on a Micro to
Macro Model of the Swedish Economy, IUI Booklet No. 109, Reprint
from Microeconomic Simulation Models for Public Policy Analysis
1980:2.




— 64 —

Eliasson, G., 1982, The Sophisticated Saver — the Family as a Savings, Invest-

ment and Borrowing Institution, IUI, Stockholm. (Mimeo, Supplement
2, HUS Application to The Bank of Sweden Tercentenary Foundation).

Eliasson, G., 1983, On the Optimal Rate of Structural Adjustment; in Eliasson,
G.—Sharefkin, M.—Ysander, B.—C., Policy Making in a Disorderly World
Economy, 1UI Conference Reports 1983:1, Stockholm.

Eliasson, G., 1984, Micro Heterogeneity of Firms and the Stability of Industrial
Growth; JEBO, Vol. 5 (Sept.—Dec.), also in Day, R.H — Eliasson, G.
(1986).

Eliasson, G., 1985a, The Firm and Financial Markets in the Swedish Micro to
Macro Model — Theory, Model and Verification, IUI, Stockholm.

Eliasson, G., 1985b, The Swedish Micro-to-Macro Model: Idea, Design and
Applications; in Orcutt, G.—Merz, J.—Quinke, H. (eds.); Microanalytical

Simulation Models to Support Social and Financial Policy, 1986, North-
Holland, Amsterdam. Also IUI Booklet No. 206, Stockholm.
Eliasson, G.—Lindberg, T., 1986, Economic Growth and the Dynamics of Wage

Determination — a Micro Simulation Study of the Stability Consequences
of Deficient Variation in Factor Prices and Micro Structures, IUI
Working Paper No. 170, Stockholm.

Fisher, I., 1907, The Rate of Interest, Its Nature, Determination and Relation
to Economic Phenomena, Macmillan, New York.

Fisher, 1., 1930, The Theory of Interest, Macmillan, New York.

Granstrand, O., 1986, On Measuring and Modelling Innovative New Entry in

Swedish Industry; in Day, R.H. — Eliasson, G., 1986, The Dynamics of
Market Economies, North—Holland, Amsterdam and IUI, Stockholm.

Hanson, K., 1986, On New Firm Entry and Macro Stability, in The Economics
of Institutions and Markets. [UI Yearbook 1986—1987.

Hirschleifer, J., 1958, On the Theory of Optimal Investment Decision, Journal
of Political Economy, (August), pp. 329-352.

Jagrén, L., 1988, Foretagens tillvixt i ett historiskt perspektiv; in Ortengren, J.
et al., Expansion, avveckling och féretagsvérdering i svensk industri,
IUI, Stockholm.

Johansson-Grahn, G., 1989, ASEA—koncernen 1978 och 1985 — En jamférelse
mellan _ planenkitsdata och &rsredovisningsdata, (mimeo), IUI,
Stockholm.

Krugman, P.R., 1984, The US Response to Foreign Industrial Targeting, The

Brookings Papers on Economic Activity.

Markowitz, H.M., 1959, Portfolio Selection, Yale University Press, New Haven.




—65 —

Modigliani, F. — Cohen, K., 1958, The Significance and Uses of Ex Ante Data;
in M.J. Bowman (ed.), Expectations, Uncertainty and Business
Behaviour. A conference held at Carnegie Institute of Technology, 1955,
New York.

Modigliani, F. — Cohen, K., 1961, The Role of Anticipations and Plans in
Economic Behaviour and Their Use in Economic Analysis and Fore-

casting, Urbana, Ill. (Studies in Business Expectations and Planning, 4).

Modigliani, F. — Miller, M.H., 1958, The Cost of Capital, Corporation Finance
and the Theory of Investment, American Economic Review, Vol. 48
(June), pp. 261-297.

Myrdal, G., 1927, Prisbildningsproblemet och férinderligheten, Uppsala and
Stockholm.

Myrdal, G., 1939, Monetary Equilibrium, London.

Nelson, R.R.—Winter, S.G., 1982, An evolutionary Theory of Economic Change,
Cambridge, Mass., and London.

Oxelheim, L., 1988, Finansiell integration — en studie av svenska marknaders
internationella beroende, IUI, Stockholm.

Palander, T., 1941, Om "Stockholmsskolans" begrepp och metoder, Ekonomisk
tidskrift, Arg. XLIII, No. 1 (mars), pp. 88—143.

Salter, W.E.G., 1966, Productivity and Technical Change, Cambridge
University Press, Cambridge.

Schumpeter, J.A., 1912 (English ed. 1934), The Theory of Economic Develop-
ment, Harvard Economic Studies, Vol XLVI, Harvard University Press,
Cambridge, Mass.

Simon, H.A., 1955, A Behavioral Model of Rational Choice, Quarterly Journal
of Economics, Vol. 69, pp. 99—118.

Smith, A., 1776, An Inquiry into the Nature and Causes of the Wealth of
Nations, Modern Library, New York 1937.

Tobin, J., 1958, Liquidity Preference as Behavior Towards Risk, Review of
Economic Studies, Vol. 67 (February), pp. 65-85.

Wicksell, K., 1898, Geldzins und Giiterpreise (Interest and Prices), published
1965 by AMK Bookseller, New York.

Winter, S.G., 1984, Schumpeterian Competition in Alternative Technological
Regimes", JEBQ, Vol. 3, also in Day, R.H. — Eliasson, G. (1986).
Ysander, B.—C.—Nordstrém, T.—Jansson, L., ISAC — A Model of Stabilization
and Structural Change in a Small Open Economy; in Ysander,

B.—C.(ed.), Two Models of an Open Economy, IUI, Stockholm.




—67 —

CHAPTER 11

The Micro Initialization of MOSES

by
James W. Albrecht and Thomas Lindberg

This paper documents our micro-initialization work on MOSES through 1982.
Since then databases have been updated, and improvements in the initializa-
tion procedure have been put into place. These changes refer to the actual
running of the MOSES model, while this chapter presents the basic ideas
underlying the micro initialization procedure as we described them in the
paper of 1982. These principles are still valid. Updated instructions for
initializing and operating the model have been included in Bergholm, F.,
MOSES Handbook, 1989, 1UI, Stockholm.
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1 Introduction and Overview

1.1 Introduction

This paper is part of the description and documentation of IUI's
MOSES model. In particular, it describes how the model is "initia-
lized" using two micro-datasets, one a collection of "firms-level"
data taken primarily from annual reports and other public sources
and the other a "division- or establishments-level" dataset drawn
from an annual Planning Survey conducted jointly by IUI and the

Federation of Swedish Industries.

The emphasis in this paper is on issues of micro-initialization. How-
ever, enough information is given about the operation of the
model, about the overall initialization procedure and about the un-

derlying datasets to make the paper self-contained.

The paper consists of three parts. The first section gives a gene-
ral description of the model with an emphasis on those blocks
using micro-data, an overview of the complete initialization proce-
dure and a brief description of the data. In this section we brie-
fly identify each of the variables needing micro-initialization. The
second section explains the mechanical aspects of the micro-ini-
tialization procedure and constitutes the "documentation" part of
the paper. The full details of the procedure are, however, relega-
ted to the appendix where the programming code that is central
to procedure is listed with extensive comments. In the third and
final section we offer an assessment and some suggestions about

how the initialization procedure might be improved.
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1.2 Overview of the Model

In this section we give a very abbreviated introduction to the
model. For a complete description of the model one can refer to
a series of papers by Eliasson (1976, 1978, 1983).

MOSES (for MOdel for Simulating the Economy of Sweden) is a
"micro-to-macro simulation of the Swedish economy." It is a
micro model in the sense that the behavior of individual produc-
tion units (establishments) in the manufacturing sectors is explicit-
ly modelled, and it is a micro-to-macro model both in the sense
that these individual units operate within the framework of a na-
tional economy and in the sense that the behaviors of these indi-
vidual units aggregate to form a significant part of that national
economy. It is a simulation model in that most of the specifica-
tions in the model are not estimated in the conventional econ-
ometric sense, and it is a model of the Swedish economy both in
the sense of being initialized with Swedish data and in the sense
of having the ultimate ambition to be a useful numerical repre-

sentation of the Swedish economy.

The model is constructed as a sequence of recursive blocks, or
modules, and the completion of one sequence of these modules is
taken to represent the passage of one quarter of calendar time. A
first set of blocks models the behaviors of the individual produc-
tion units that are the "micro units" of the model, and a second
set of blocks models the macroeconomic framework within which

these individual units operate.

In each period each establishment (micro unit) is described by a
vector of data (on production levels, employment, etc) and para-
meters (e.g. response coefficients). The micro-initialization of the
model refers to the provision of initial start-up values for these
data and parameters.] Likewise the macro-initialization of the
model refers to the provision of initial start-up data and parame-

ters for the macroeconomic blocks.
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To understand the operation of the model it is useful to refer to
Figure | which presents a simplified (in the sense of de-emphasi-
zing the macroeconomic framework) schematic representation of
the MOSES economy from the viewpoint of a single establish-
ment. Initialization takes place prior to the operation of the
model (i.e, prior to the repeated execution of the modules pictur-
ed in Figure 1). The starred modules represent those components

of the model requiring external micro-data as initial inputs.

Figure | Modular Representation of the MOSES Economy

!

Inventories™
Investment® Financial
/* - Exports* Markets
Expectatiqns® _, Production® Labor _ IO Pl Product,~"
Targets* Planning = Markets Constraint Markets
l Imports

Households -

Starting from the left-hand side of the diagram, in each quarter
each establishment begins by forming price, wage and sales expec-
tations and a profit margin target. These expectations and tar-
gets are then used as inputs into the production planning module
in which each establishment sets a preliminary production/employ-
ment plan. There are three basic inputs to this planning procedu-
re. The first is a specification of each establishment's initial posi-
tion (level of employment, stock of inventories, etc). The second

is a specification of the technical possibilities open to the estab-



lishment, i.e., the set of feasible production/employment combi-
nations, as determined by past investments. Finally, expectations
and targets are used to construct the third basic input to the pro-
duction planning module, namely, the set of satisfactory produc-
tion/employment combinations. For a given initial position, the in-
tersection of the sets of feasible and satisfactory production/em-
ployment combinations is then used to determine the preliminary

plan.

Neither the employment nor the production plans of all the mo-
del's establishments need be mutually consistent. There may, for
example, be plans to hire more workers than are available at the
wage levels establishments intend to offer. Or, the aggregate of
planned productions may require more of certain inputs than is
available in the short run. Therefore, adjustment mechanisms are

introduced to impose ex post consistency.

Ex post employment consistency is achieved via a stylized labor
market, the outputs of which are a final employment and a (possi-
bly) revised production plan for each establishment and an aggre-
gate wage income for the household sector. After the operation
of the labor market module, ex post production consistency is im-

posed via an input/output constraint.

Once the I/O constraint is exercised, the final quarterly produc-
tion of each establishment is determined. An establishment's pro-
duction goes to three destinations -- sales on the export market,
sales on the domestic market and additions to the stock of pro-
duct inventories. (In addition, exports and domestic market sales
can be realized by drawing down the existing inventory stock.)
The split is achieved as follows. First, planned sales are determi-
ned as production plus the desired change in the inventory stock.
Next, a fraction of planned sales is diverted to exports, with the
(establishment-specific) export fractions determined by the previ-
ous period's export fractions and the establishments' offering price
relative to the exogenous world market price. This leaves a quan-

tity to be supplied to the domestic market.
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Actual domestic market sales (at the establishment-specific level)
and domestic prices (at the market level -- i.e., all establish-
ments in any one market sell at the same price) are then deter-
mined by the "interaction between supply and demand" in the pro-
duct markets module. Demand comes from three sources -- house-
holds, establishments and the other sectors of the economy (inclu-

ding government) that are modelled at the macro level.

The completion of the product markets module thus generates
quarterly sales volume, price and the change in the stock of pro-
duct inventory for each establishment. Combining these data with
the vectors of establishment wage bills (determined in the labor
market module), input goods purchases (determined in the I/O con-
straint module) and changes in input goods inventories (also deter-
mined in the 1/O constraint module) gives short run operating pro-
fits for each establishment. These quarterly profits are then used
to update the establishments' financial positions, and these upda-
ted financial positions are in turn used as inputs to the invest-

ment block.

The investment finance module as currently implemented in the
model is basically a "capital budgeting" model with borrowing de-
termined by a rate of return criterion. In addition, there exists a
more complicated (but as yet non-operational) "sophisticated in-
vestment finance" module which explicitly models a long-run plan-
ning process. In our micro-initialization work we have provided
for most of the input requirements of the sophisticated version.
Whichever investment finance option is used, the ultimate out-
come is an updating of the technical possibilities open to each es-
tablishment. The operation of the investment finance module com-

pletes one quarter's running of the model.

To summarize, the model begins by computing production/employ-
ment plans for each establishment. These plans are then modified
(made consistent) in the labor market and 1/O constraint modules.

Next, "supplies are confronted with demands" in the product mar-
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kets module. The outcome of this module is then used to update
the establishments' financial positions which in turn becomes an
input to the investment module. Finally, investments are used to
update each establishment's production possibilities, and the

model is ready to run for another quarter.

From a micro-initialization point of view it is now useful to pre-
sent more detail in two general areas. The first of these is short-
run operations (expectations and targets, production planning and
revision of production plans) which initializes using the Planning
Survey data (establishments-level data) as direct input. Second,
we give a more detailed presentation of the investment module.
The micro units in MOSES are intended to represent establish-
ments; however, in reality investment decisions are made at the
firm level. Accordingly, the variables in this module are initiali-

zed using data from the firms-level database.

1.3 Short-Run Operations Modules?

Expectations/Targets

The expectations module generates expectations about percentage
changes in sales (S), prices (P) and wages (W) for each establish-
ment. These expectations are generated on an annual basis with
quarterly modifications and serve as inputs to the production plan-

ning module.

All annual expectations are generated in percentage rates of
change according to

EXP(V) = R:EXPI(V) + (I-R)-EXPX(V)s 0<R <—l,
where EXPI and EXPX stand for "internally" and "externally" ge-

nerated expectations and V is the variable about which expecta-

tions are being generated. The externally generated expectations,
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EXPX, and the weighting factor, R, are treated as free parame-
ters to be set exogenously; that is, the data problem pertains to
the internally generated expectations, EXPI. These are in turn

set as

EXPI(V): = HIST(V) + (EI-HISTDEV(Y)) + (E2-HISTDEV2(V))L/2,

where

HIST(V): = (SM(V)-HIST(V)) + (1-SM(V)) . V,
HISTDEV(V): = (SM(V) - HISTDEV(V)) + (1-SM(V)) - (V-EXP(V)),
HISTDEV2(V): = (SM(V) - HISTDEV2(V)) + (1-SM(V)) - (V-EXP(V))2

and El, E2 and SM(V) (i.e., SMP, SMW and SMS) are parameters.
The notation ":=" should be read as "is set equal to". Thus, for
example, HISTDW is set equal to SMW times the previous pe-
riod's HISTDW plus (I-SMW) times the previous period's DW.

Thus, the data requirements for the initialization of the expecta-

tions module are

(1) DP, EXPDP, HISTDP, HISTDPDEV and HISTDPDEV2,
(2) DS, EXPDS, HISTDS, HISTDSDEV and HISTDSDEV2 and
(3) DW, EXPDW, HISTDW, HISTDWDEV and HISTDWDEV2.

Data for each of these 15 variables are required for each of the

model's establishments.

The operation of the targets module is quite similar. A profit
margin target (TARGM) is generated on an annual basis for each

establishment with quarterly modifications according to

TARGM: = MHIST-(1+EPS),
MHIST: = SMT-MHIST + (1-SMT)-M,

where EPS and SMT (0 <SMT <1) are parameters and MHIST and

M are the "profit margin history" and the actual realized (previ-
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ous period) profit margin, respectively. Thus, the data require-
ments for the initialization of the target module are MHIST and

M for each establishment.

Production Planning

The specification of the production planning module is complica-
ted; however, the data requirements of the module and its basic
operation can be explained without great difficulty. As indicated
in our overview of the model, there are three basic data inputs
involved -- (i) a specification of the set of satisfactory output/
employment combinations, (ii) a specification of the set of tech-
nically feasible output/employment combinations and (iii) a specifi-
cation of a set of trial output/employment combinations which in

turn depends upon the establishment's initial position.

These concepts can be explained by reference to Figure 2. The
QQ on the vertical axis refers to the quarterly output of a single
establishment, and the L on the horizontal axis refers to the cor-
responding establishment employment.3 The straight line from the
origin labelled "TARGET" divides the set of all (QQ,L) combina-
tions into "satisfactory" and "unsatisfactory" subsets, where "satis-

factory" is defined by the inequality
QTARGM 21 - (QEXPW.L)/(QEXPP-QQ),

i.e, by the set of (QQ,L) that satisfy the quarterly profit margin
criterion.

Next, the set of feasible (QQ,L) combinations is given by those
pairs lying below the "short-run production frontier" labelled

QFR(L) in the figure. This latter is specified as

QFR(L) = (1-RES)-QTOP- (l-exp(-AiEs= .1))
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The set of simultaneously satisfactory and feasible (QQ,L) combi-
nations is then given by the shaded area. The establishment's pro-

blem is to find a production/employment plan somewhere within

this lens.
Figure 2 The Production Planning Module
QQ
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Finally, suppose the firm has a given initial employment and ex-
pects to be able to sell an amount QEXPS/QEXPP, i.e., quarterly
expected sales deflated by the quarter's expected price level. Ad-
justing this expectation of sales in volume terms by the desired
change in the stock of product inventory gives a quarterly output
plan, QPLANQ. Then the point (QPLANQ,L) becomes the trial
output/employment combination.

If (QPLANQ,L) is simultaneously feasible and satisfactory, i.e.,
lies within the lens, then that point is adopted as the production/
employment plan. If on the other hand (QPLANQ,L) does not lie
within the lens (as is the case in Figure 2), then adjustment me-

chanisms are called into play. It is the specification of these ad-



78 —

justment mechanisms that makes the production planning module
complicated; however, from a data requirements point of view

these mechanisms are essentially irrelevant.?

We now have enough context to go through the data require-

ments for the production planning module. First, there are the

data required for the specification of the set of satisfactory
(QQ,L) combinations. But these are just QTARGM, QEXPW and
QEXPP which are previously generated in the expectations and

targeting modules.

The specification of QFR(L), i.e., of the short-run production pos-
sibilities frontier, is somewhat more complicated. There are
three parameters involved -- RES, QTOP and TEC --, the first of
which is set exogenously within the range 0 RES L. (RES is in-
terpreted as a "residual slack fraction" and is inherently unobser-
vable.) This leaves QTOP and TEC to be set on an establishment-

by-establishment basis using microdata.

To do this first note that the quantity QTOP-(1-RES) corresponds
to a standard notion of capacity, i.e., the maximum potential out-
put from existing facilities. Thus, given an observation on output,
the standard capacity utilization measure identifies QTOP-(1-RES)
and therefore QTOP (given an assumed value for RES). To calcu-
late the remaining parameter, viz, TEC, another capacity utiliza-
tion measure is required. Given an observation on output and em-
ployment, potential output conditional on that employment pro-
vides a value QFR(L) at some particular L; thus providing enough

information to calculate TEC from

TEC
QFR(L) = QTOP- (1-RES)(l-exp(- QToP L))

The data which are actually employed for these computations are
called A2l and A22 in the MOSES terminology. For a given out-
put, QQ, and employment, L, these are defined by
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QFR(L) = QQ(1+A21)
QTOP«(1-RES) = QQ(1+A21+A22);

thus A2l and A22 in effect decompose the standard capacity uti-
lization measure into two separate components. (See Albrecht
(1979) for a discussion.) Together with observations on output and
employment, the two capacity utilization measures A2l and A22
thus constitute the data requirements for the specification of
QFR(L).

Finally, there is the question of data requirements for the speci-
fication of the trial (QPLANQ,L) combination. As discussed above,
QPLANQ equals quarterly expected sales in volume terms (calcu-
lated using inputs from the expectations module) plus the desi-
red change in the stock of product inventory. More precisely,
QPLANQ is computed as

EXPS  OPTSTO-STO
QPLANQ = max (0, 8Expf> * TXTMSTO )

where STO is the existing stock of product inventory

OPTSTO: = MINSTO + BETA-(MAXSTO-MINSTO)
MINSTO: = SMALL-4+(QS/QP)
MAXSTO: = BIG-4-(QS/QP)

and TMSTO is an exogenous '"time adjustment parameter." In the
determination of OPTSTO, MINSTO and MAXSTO, BETA is an ex-
ogenous parameter set equal for all establishments, QS and QP
refer to the previous quarter's’ sales and price level, and SMALL
and BIG are establishment-specific variables determined from
the micro-data. Of course, SMALL is interpreted as the minimum
inventory stock/annual sales volume ratio, and BIG is likewise in-
terpreted as the maximum such ratio. These two variables (BIG
and SMALL), together with STO, QS and QP, thus constitute the
data required for the specification of the initial trial
(QPLANQ,L) combination.
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1/O Constraint

Establishments' production and employment plans are revised in
two stages, first by the operation of a "labor market" and second
by an input/output constraint. The labor market module requires
as inputs the establishments' wage offers and desired changes in
employment. Both of these are generated as a result of opera-
tions in blocks preceding this module; therefore no independently

generated data are required from the micro-initialization.

However, the operation of the input/output constraint does requi-
re micro-initialized data. The 1/O constraint operates by compa-
ring the input requirements of each establishment with the inputs
available to each establishment. Input requirements are computed
by multiplying the QPLANQ for each establishment by a vector
of establishment-specific coefficients called SHARE. Taken across
all establishments, SHARE is of dimension (number of establish-
ments) times 10, where 10 is the number of markets in the
MOSES system. It is interesting to note that the specification of
establishment-specific 1/O coefficients together with shifts in pro-
duction across establishments over time implies variable /O coef-
ficients at the macro level; that is, the SHARE-specification in

effect "endogenizes" the macro I/O matrix.”

The inputs available to an establishment equal lagged input pur-
chases, i.e., purchases made in the previous quarter, plus the
maximum allowable decrease in input goods inventories. Lagged
input goods purchases are denoted by QIMQ; thus, taken across
all establishments, QIMQ is also of dimension (number of estab-
lishments) times 10. The maximum allowable decrease in input
goods inventories is computed as IMSTO - MINIMSTO, where
IMSTO is the pre-existing stock of input goods inventories for
each establishment and MINIMSTO is the minimum acceptable
stock of input goods inventories for each establishment. In fact,
the input goods inventory system is analogous to the product in-

ventory system (except that product inventory is a scalar and
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input goods inventory is a lO-tuple), i.e., four inventory concepts
are involved -- the actual level of inventories (IMSTO), the desir-
ed (optimal) level of inventories (OPTIMSTO), and the maximum
and minimum allowable levels of inventories (MAXIMSTO and MI-
NIMSTO). MAXIMSTO and MINIMSTO are determined by multiply-
ing QIMQ by the establishment-specific coefficients IMBIG and
IMSMALL, respectively.

The output of the module in which the 1/O constraint is activa-
ted is a reduction in QPLANQ if the amount required of any
input exceeds the amount available; otherwise QPLANQ becomes
the establishment's quarterly production. In addition to this final
adjustment of QPLANQ, establishments' input goods purchases are
set, i.e., next period's QIMQ is determined, and adjustments to
input goods inventories are made. The data required from the
micro-initialization for the operation of the I1/O constraint are
thus the matrices SHARE, QIMQ and IMSTO and the vectors
IMBIG and IMSMALL.

Summing Up

The above identifies the variables that need to be initialized to
run the model's short-run operations modules. The data required
are all establishment-level data and are fetched from the Plan-
ning Survey. This is in contrast to the data needed to micro-ini-
itialize the investment finance module which are taken from a

firms-level data source.

Before turning to the firm-level data requirements, we summari-

ze the variables requiring establishment-level initialization in
Table I.
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Table 1 Variables to be Micro-Initialized in SR Operations Modules
Variables Modules
DP EXPDP HISTDP HISTDPDEV HISTDPDEV2 EXPECTATIONS

DS EXPDS HISTDS HISTDSDEV HISTDSDEV2 "
DW EXPDW HISTDW HISTDWDEV HISTDWDEV2 "

M MHIST TARGETING

AMAN L PRODUCTION PLANNING
A2l A22 "

STO BIG SMALL "

QS QP "

SHARE QIMQ IMSTO IMBIG IMSMALL [/O CONSTRAINT

Xa EXPORTS

Qwa LABOR MARKET

a Not discussed in the text. X is the establishment-specific export share
used in the export module. QW is used in the labor market module in determi-
ning each establishment's wage offer.
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1.4 Investment Finance

The major outputs of the current investment finance module (INV-
FIN) are the amount of production equipment (QINV) to be instal-
led in each establishment in the following quarter and the effi-
ciency parameter associated with that investment (INVEFF).6
These new investments are used as input to the production plan-
ning block to upgrade technical possibilities and production capaci-
ty. In other words, they change the level and curvature of the es-

tablishment-specific production possibility frontiers (QFR(L)).

In the current version of MOSES no distinction is made between
establishments and firms, rather the micro entities of the model
are regarded as both establishment and firm simultaneously.” It
is in this context that we apply firm-level financial concepts to
the MOSES "establishment" while at the same time referring to
these micro-entities as "firms" (which in this section is the rele-
vant data concept). However, it should be stressed that in reality
there exists a very clear distinction between the two concepts.
Production, stock-piling and other real activities take place at
the plant or establishment level, more or less separate from the
activities in other plants within the group or at the higher divi-
sion level in the company hierarchy. Financial and growth deci-
sions, on the other hand, are made in the corporate headquarters
which allocates existing resources between the various branches

of the organization.

The investment "function" determining QINV is of the "capital
budgeting" type. Firms first calculate their desired investments
using a rate of return criterion, reducing those desired invest-
ments (and concomitant borrowing) later only if too much slack
capacity exists. Firms then interact with each other and the rest
of the economy in the credit market module and the quarter's ac-
tual borrowings (and therefore investments) are determined as a
result. The final step is to recognize the lag between investment

expenditures and the realization of those expenditures. This is
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done using a delay function which makes realized QINV depend

upon past periods' investments (QINVLAG).

An array of firm-ievel financial variables is required to go through
the process generating the subsequent real outputs. To speci-
fy the data actually required, it is useful to have a simplified ba-
lance sheet (Table 2) as a reference. The entries in this table,
and some of their sub-components are required as micro-input for
the INVFIN module.8

Table 2 Simplified Balance Sheet
Kl Fixed Assets BW Borrowing (Debt)
K2 Liquid and Other Assets Net Worth (A-BW)

K3 Inventories

A Total Assets A

The first step is to compute a preliminary estimate of the funds
available for investment for each firm as the quarter's cash flow
(QCASH) plus the desired change in debt (i.e., borrowing --
QDESCHBW) less the desired change in liquid assets (QDESCHK2).
QCASH consists of five components -- (1) operating profits from
the current quarter (determined prior to the INVFIN module), (2)
receipt of interest payments on liquid assets (RIK2:K2), (3) inte-
rest payments on outstanding debt (RIF-BW), (4) dividend pay-
ments (QDIV) and (5) the quarter's tax payments (QTAX). The
two interest rates, RIK2 and RIF, are linked to an endogenously
determined (in the credit market module) "base rate.! QTAX is
paid out of net taxable profits taking depreciation allowances
into account and QDIV is paid out as a fraction of QTAX. The
specification of QTAX requires the book value of fixed assets
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(K1BOOK) as input. "Book depreciation" is then determined by ap-
plying the statutory rate RHOBOOK to KIBOOK.

Next QDESCHBW needs to be calculated. The specification used
in the model is that QDESCHBW is proportional to existing debt
with the factor of proportionality dependent on the "internal-ex-

ternal interest margin." More precisely,

QDESCHBW: = BW-(ALFABW + BETABW . (QDPK + *2—-—E~—

where

ALFABW and BETABW are exogenous parameters, QDPK is the
percentage change in the capital goods price index (which has
been previously determined in the product market module) and
QRR is the current quarter's rate of return on total assets. This

(i.e., QRR) is in turn computed as

ORR: = 4- (QCASH + QDIV + QTAX - QDEPR)
Kl + K2 + K3

i.e., an "annualization" of the quarter's revenues less depreciation
relative to total assets. Depreciation (QDEPR) is computed by ap-
plying an ™economically motivated" (as opposed to statutorily de-
termined) rate RHO to fixed assets valued at current replace-
ment cost (K1). Finally, the desired change in the firm's liquid as-
sets (QDESCHK?2) is set. These assets are kept as a buffer against
temporary fluctuations in sales and hence are directly related to

the turnover, i.e.

QDESCHK2: = (4RW-QS) - K2,

where RW is an exogenous constant.

The above determines the firm's preliminary investment budget.
These planned expenditures (and borrowings) are reduced if the

degree of capacity utilization (computed using data from the pro-

duction planning module) is lower than an exogenous reference
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level, leaving each firm with a "demand for funds", QDESCHBW.
These demands are then confronted with the "supply of funds"
from the rest of the economy in the (macro-level) credit market
module, and actual borrowing (QCHBW) is determined for each

firm as a result.
The quarter's investment expenditures are then set as
QINVLAG: = max(0, QCASH + QCHBW - QDESCHK2).

Should QCASH + QCHBW - QDESCHK2 be negative, liquid assets
bear the adjustment, i.e.,

QCHK2: = QCASH + QCHBW - QINVLAG.

The final setting of QINV is achieved by taking into account the
time lag between investment expenditures and the actual moun-
ting of the assets on the shop floor. This specification requires
the three previous quarter's expenditures (i.e., QINVLAG) and the
exogenous parameters of the delay function (TMINV) as input.
The calculation of the investment efficiency parameter (assumed
equal to the capacity/capital ratio) concludes the INVFIN block,

i.e.,

INVEFF: = (QTOP-QP)/KI,

where Kl has been updated according to

Kl: = QINV + (I-RHO)-(K!-(1+QDPK)).

The INVFIN module is further described in Eliasson-Lindberg

(1981) where also some experiments in quantification are given.

To summarize, the data requirements of the INVFIN module are
the basic balance sheet items (K1, K2, K3, BW and NW), the figu-
re needed for tax computation purposes (KIBOOK) and previous

periods' investment expenditures (QINVLAG).
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1.5 The Initialization Procedure

The initialization procedure has as inputs the two micro-databa-
ses and a macro-dataset and produces as output the variables need-
ed to run the model. In this section we discuss this procedure
somewhat generally with the aim of clarifying the basic problems
involved. A more technical description of the initialization pro-
cess is given in Bergholm (1982).

Production in the MOSES model is carried out in ten sectors,
four of which are modelled at the micro level. These micro sec-
tors are (1) Raw Materials Processing, (2) Intermediate Goods, (3)
Durables, (i.e., Investment Goods and Consumer Durables) and (4)
Non-Durables. Each of the micro-sectors is composed of a num-
ber of establishments. The number of establishments in any micro-
sector can be varied, but aggregation across establishments must
be consistent with the sectoral totals derived from the macro-
data. For example, the model can be initialized with 10, 20, 50
or 100 establishments in the Raw Materials Processing sector, but
the sum of (say) production across whatever number of establish-
ments we choose must equal total Raw Materials Processing sec-
toral production as indicated by the macro-data. There is a diffi-
cult micro-to-macro consistency problem involved here that is ag-
gravated by the fact that the MOSES sectoral classification and
the sectoral classifications of the micro- and macro-databases
are all different. '

Within each micro sector some of the establishments are "real"
and some are "synthetic". To say that an establishment is real
simply means that it is initialized directly from the micro-data.
In particular, each real establishment in the model has a coun-
terpart in the Planning Survey data. Thus, if we have data on a
particular Volvo plant (establishment) in the Planning Survey, we
can use those data directly to initialize a corresponding MOSES
establishment. Alas, the Planning Survey data are purely estab-
lishment-level data whereas the corresponding MOSES entity is
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regarded simultaneously as firm and establishment. That is, for
example, the MOSES entities representing the Planning Survey
Volvo establishments need to be fleshed out with firm-level (finan-
cial) data from the Volvo group. This is done by integrating the
firm-level and establishment-level micro-databases as described in

section 2.2 and 2.3.

There are not enough real establishments in any sector to genera-
te the aggregate sector totals; therefore additional "synthetic" es-
tablishments need to be introduced. These synthetic establish-
ments are created in such a way that the sum of any synthetic
establishment variable plus the corresponding real establishment
sum equals the sectoral aggregate derived from the macro-databa-
se. Of course, this leaves considerable choice as to how the
individual synthetic establishments should be initialized, and we
have devised a procedure which reproduces among synthetic estab-
lishments the pattern of covariation between variables observed
in the real establishment subject to the "adding up constraint."

Again, the details are to be found in section 2.3.

This procedure of creating real and synthetic establishments is the
basis of the micro-initialization process and represents a new ap-
proach relative to earlier documentation of the model. Prior to
the summer of 1930, when we completed the first working ver-
sion of the new micro-initialization programming, the Planning
Survey data were not used in the initialization procedure. In our
opinion, the use of establishments-level micro-data has significant-
ly improved the initialization process by incorporating available
information about variation within sectors at the micro level into
MOSES.



1.6 The Databases

Planning Survey Data

Since 1975 the Federation of Swedish Industries has conducted an
annual Planning Survey under the direction of Ola Virin (later to-
gether with Kerstin Wallmark). Some of the questions in this sur-
vey were specifically designed with the data requirements of the
MOSES project in mind, and in this section we briefly describe
the Planning Survey from that point of view. A more general de-

scription and analysis is given in Albrecht (1982).

The Planning Survey is sent out in February of each year to the
establishments comprising the largest firms in Swedish manufactur-
ing. A strict definition of the respondents is not easy to give
since they may be either pure production units, lines of produc-
tion units including overhead functions like marketing and distri-
bution, i.e. what is commonly referred to as divisions, or they
may even be the entire firm itself. The latter is usually the case
when the firm is not divisionalized and/or when it is localized to
only one place. This labelling is however not so important and we
have chosen "establishments" throughout this paper. What really
matters is that the Planning Survey, in all cases, observes deci-
sion units.

In each year the potential number of respondent establishments is
approximately 250, and a response rate of 70-80 % has been
achieved in each year. This represents a substantial fraction of
Swedish industry. For example, in the survey covering 1980 the de-
gree of coverage in terms of number of employees was 51 % for
the sectors covered by the Planning Survey.? It should be noted
that the sectoral classification of the Planning Survey; namely (1)
Raw Materials Processing, (2) Intermediate Goods, (3) Investment
Goods, (4) Consumption Goods (i.e., both Durables and Non-Durab-
les) and (5) Building Materials, differs slightly from the one used
in MOSES.10

Information js available over all survey years (1975-81), with some

omissions in 1975, in eight basic areas:
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(1) employment and wages

(2) sales (broken down into domestic sales and exports)

(3) raw materials and input goods purchases

(4) investment (broken down into structures and equipment)
(5) annual percentage change in production volume

(6) capacity utilization

(7) orders

(8) inventories (both product and raw materials/input goods).

Information on the first five categories is available for the year
of the survey, retrospectively for the preceding year and as a fo-
recast for one year in advance for most survey years. In addition
to these eight basic areas, different supplementary questions

were asked in each year.

The capacity utilization questions are of particular interest in
these surveys. The answers to these questions can be used to per-
form the decomposition of the capacity utilization gap into the
components A2l and A22 as described in the overview of the pro-
duction planning module given above. So far as we know this de-

composition is unique to these data.

The Planning Survey data can in principle be used as a pooled
cross-section of time series. That is, we have observations on
many of the same establishments repeated year after year. There
is, however, a difficulty with this in that definitions of produc-
tion units (establishments) may be changed by firms between
years. It is possible to check on this by retrospectively linking
data between surveys, but this involves a good deal of detective
work.

In any event, only the 1976 Planning Survey, i.e., the survey sent
out in February 1977, is used in the current micro-initialization
procedure. That is, the procedure described in this paper pro-
duces a model initialized to run beginning with the first quarter
of 1977. The reason that 1977 (and only 1977) has been chosen as
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the start-up year has primarily to do with the problem of macro
consistency. Although merging firm data with establishments data
involves tedious work matching "by hand," it poses no problem in
principle. The real problem is the difficulty involved in updating
the I/O system in a consistent way. The benefit of being able to
have start-up years other than 1977 does not currently seem
worth the large cost in terms of the effort involved in "imposing
consistency” on the macro-database for later years. Rather, if
the Planning Survey data from years after 1976 are to be used in
the model project, effort for the time being is better directed to-

wards using them for calibration purposes.

Firms Data

Financial data on Swedish corporations have been collected for
many years at the IUl. These data have been used in different
ways in various projects and have not previously been systemati-
cally organized. The MOSES-model has provided an incentive to
combine several of these datasets into a consistent database.
Standards for collecting, arranging and storing have been establish-
ed, and the analysis and processing of these data have, therefo-
re, been facilitated. A description of the complete financial data-

base is given in Lindberg (1982).

The subset of data relevant to the model consists of slightly com-
pressed Profit and Loss Statements and Balance Sheets for be-
tween 30 and 50 major Swedish manufacturing corporations. All
model inputs originate from annual reports and other publicly
available sources, although considerable processing of these data
has been required. The enlarged database also includes more con-
fidential data, for example, survey answers and information from

direct contacts with firms.

One appealing feature of this dataset is that it contains time-se-

ries of considerable length on investments, initially gathered by
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Rolf Rundfelt and Bo Lindorn - both formerly at the Institute -
for the purpose of profitability measurement and flow of funds
analysis. This enables us, for instance, to calculate capital stocks
(valued at replacement cost) and deferred tax liabilities through

very simple cumulation processes.

As already mentioned, the financial firm data are used to attach
a financial framework to the real activities at the establishment
level. How this matching technically is carried out is described
in detail below in section 2.2. The most frequently used sample
of company groups and corresponding Planning Survey establish-
ments is presented in Table 3.

Thirty-one firms, accounting for 54 per cent of sales and 69 per
cent of employment in manufacturing are included in the databa-
se. These firms comprise 98 out of the approximately 200 Plan-
ning Survey respondents. The selection of real establishments
used to micro-initialize the model has been guided by the availa -
ble set of firm data. The implication of this approach is twofold.
First, it does not ensure the maximum number of establishments
given the contents of the two databases, nor does it ensure the
most complete picturing of each chosen firm. We see, for exam-
ple, in table 3 that Astra and Bahco are only represented by one
establishment each. These establishments cover only 53 and 17

per cent of the respective company-groups total sales in 1976.

Second, the distribution of real establishments on the four
MOSES industrial sectors is presently rather unequal. The fact
that only five establishments represent the real part of the Non-
Durable Consumption goods industry (NDUR) is a consequence of
the relative smallness of firms operating in that sector in combi-
nation with the thus far adopted criterion for firm data collec-
tion ("major manufacturing companies"). This latter point is impor-

tant since we know from experience that the model performs
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Table 3 Matching of Firms and Establishments
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poorly when synthetic establishments comprise too large a share
of any market.

The large companies included in the firm database are, with a
few exceptions, vertically integrated conglomerates operating si-
multaneously in several subindustries. This is clearly illustrated in
table 3, where almost every other firm is shown to have estab-
lishments in more than one market. At an earlier stage in the
model work, before the Planning Survey was incorporated and
hence only firms data were used at the micro level, this data
problem was quite evident. To which market should, for example,
Swedish Match - presently operating in three markets - be classi-
fied? This is no longer such a problem since activity at the esta-
blishment level is rather homogenous and therefore easy to classi-

fy along the '"user-oriented" definitions of markets.

There is, however, still a problem with the presently used me-
thod of matching firms and establishments. We attribute the finan-
cial characteristics of the firms to the corresponding establish-
ments, making them more or less miniature copies of the former.
What we instead eventually want to model is financial manage-
ment behavior at the corporate headquarter (CHQ) level. In such
a model establishment-level activities could be confined to those

directly connected with production. We could possibly model in a
CHQ-function some of the following:

- Overall corporate tax planning

. Financial planning (eg. external fund raising)

- Allocation of financial resources among subsidiaries (incl. re-
tained earnings reallocation)

.+ Transfer pricing (input deliveries between subsidiaries)

- Interest/exchange rate arbitrage between foreign and domes-
tic parts

. Merging and scrapping of production units

This would solve our current data problems, but additional data

collection from firms would be necessary.



As is the case with the number of firms, the number of variables
included in the firm dataset (labelled FTGS for the Swedish ab-
breviation of "foretags" - firms) is only a fraction of all variab-

les in the complete database.

In table 4 a subset of the variables in the firm database is list-
ed, with stars indicating those actually used in the micro-initiali-
zation of the model. Time-series, starting in 1965, exist for va-
riables 1 through 25.11 To provide for a more sophisticated speci-
fication, e.g., corporate tax behavior in the investment-finance
module and/or a CHQ-module, the dataset also includes a decom-
position of fixed assets at book value (equal to the tax assess-
ment or historic cost value). Capital stocks thus defined are in-
creased through gross investment and appreciation (e.g., in connec-
tion with bonus share issues) but decreased by fiscal depreciation,
depreciation against investment funds and sales of real assets.
Since all of the components of fixed assets are traced back to
1950, we can construct replacement-valued capital stocks by cu-
mulating investments and inflating with a suitable index of capi-
tal goods prices. If we assume an average economic life-length
of capital of, say, 15-20 years and geometric depreciation, this
would produce a rather trustworthy capital stock for the period
1970-present.12 This is the way we have constructed the micro
capital stock model-inputs (K!) appearing as the last item in
table 4.

Macro Data

The macro data description given in this section only refers to
the micro-initialization process. Naturally, macro inputs are used
in many other places in the model. Unfortunately, no complete

documentation of the overall macro-database is currently availab-
le.13

In earlier versions of the model the macro data were used exten-
sively in the micro-initialization. This is not so much the case
anymore since these data requirements are in most cases now

met by the Planning Survey data. In fact, only four macro variables
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are necessary for the micro-initialization of the model. They are

Table 4 Variables in workspace FTGS

Balance Sheet:

L. Cash and bank balances
2. Other current assets
x 3. Inventories, real value incl. reserve
x4, Other long-term assets
¥ 5. Structures and equipment
x 6. Forest and land
7. Reserves in fixed assets (cf. 14 below)
x 8. Current liabilities
x 9. Provisions for pensions
x 0. Other long-term liabilities
1L Shareholders' equity (taxed)
12. Untaxed reserves in investment funds
13. Untaxed reserves in inventories
14, Untaxed reserves in fixed assets ("hidden")

Income Statement and miscellaneous

x 15 Sales

16. Operating income before depreciation
17. Financial income (interest and dividends)
18. Financial expenses

19. Taxes paid

¥ 20. Dividends to shareholders
21. Minority interest in net income
22. New share issues
23. Number of employees
24, Wages and salaries
25. Social security contributions

x 26, Capital stock at replacement cost
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LON The wage sum in manufacturing

SALES76 Sales in manufacturing

TIM Number of working hours

1076 Input/output flow matrix (and the corresponding coeffi-

cient matrix)

These data all come from the National Central Bureau of Statis-
tics (SCB) which unfortunately uses the “ordinary" classification
of economic activity according to production processes (SNA/
ISIC). As a consequence, we have to convert their division of
total manufacturing (12 subindustries) into the MOSES format of
four user-oriented subindustries (which in turn corresponds rather
well to the OECD "end-use" classification system). This transfor-
mation is achieved via a weighting matrix constructed from heavi-
ly disaggregated (5-digit level) subindustry data on value added
(by Ola Virin at the Federation of Swedish Industries) and applied
to all four macro variables.l# The thus derived market totals of
wages, sales and number of full-time employees (TIM divided by an
average number of hours per worker per year) are compared
later in the macro-initialization with the real establishment to-
tals and the residuals are distributed on the so-called "synthetic"
establishments (explained in section 2.3).

The input-output matrix with its four industrial sectors (out of a
total of 14 rows and 21 columns) is used to allocate total input
goods purchases across the ten delivering sectors on an establish-
ment-by-establishment basis. This allocation is also carried out
for the corresponding input goods inventories. The 1/O-matrix is
further used to ensure that certain micro variables (e.g., export
ratios) sum at the sector level. Finally, since the I/O-matrix is
vital to the functioning of the micro-specified industrial sector it
is also used - together with the other macro variables - for con-
sistency checks at the end of the initialization.l5
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2 Detailed Documentation of Micro-Initialization

2.1 Initialization Programs

The initialization of MOSES, as well as the running of the model,
is carried out using the programming language APL. In the docu-
mentation that follows some minimal familiarity with APL has to
be assumed (e.g., the concepts of workspaces, functions and va-
riables), but in no sense is a working knowledge of the language

required.

MOSES is initialized via a sequence of APL functions and invol-
ves a number of APL workspaces. The master (top-level) function
is called START and is contained together with many of the ini-
tiziization functions in the workspace INIT. START takes as an
argument a scalar "xx". Invoking START xx causes the execution
of another function, ISTARTxx.16 The ISTARTxx functions are
used to invoke "initialization variants", i.e., execution of a func-
tion ISTARTxx brings about the modification of certain aspects
of the initialization procedure.

Once these ISTARTxx modifications are carried out, the master
function START invokes another sub-funtion, SIAINIT. The first
thing this function does is to copy the workspace MACRO into
INIT. MACRO contains the macro-data in a sufficiently processed
form to be used in the initialization. The unprocessed (more accu-
rately, less processed) macro-data are stored in the workspace
DT8000. After copying MACRO, the essence of the initialization is
carried out by a sequence of (second-level) subfunctions executed
under the control of SIAINIT. These are:

(1) TAXAPARAMETERS, (2) PUBLICASECTOR, (3) MONETARY,
(4) MARKETS, (5) HOUSEHOLDS, (6) ESTABLISHMENTS, (7) DIS-
POSE AVARAINPUT, (8) MARKETSADATA, (9) SECONDARYADATA,
(10) PUBLICADATA, (11) MONETARYADATA, (12) HOUSEHOLDSA-
DATA, and (13) OUTPUTAOPERATIONS.
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The first five functions in this reasonably mnemonic sequence
have to do purely with macro-initialization. It is the sixth func-
tion, ESTABLISHMENTS, that carries out the micro-initialization.
This function first copies data from the workspace SI76 and then
uses those data to initialize the model's establishments. The work-
space SI76 is analogous to the workspace MACRO insofar as it
contains "processed" micro-data. The raw establishments-level
data are stored in the workspaces PD75, PD76, ..., PD8l, i.e.,
one workspace for each year of Planning Survey data; and the (re-
latively) unprocessed firms-level data is stored in the workspace
FTGS. The workspace SI76 is a processed merging of PD76 and
FTGS (cf. § 2.2).

The functions following ESTABLISHMENTS perform neither strict-
ly micro-initialization nor macro-initialization. Rather, they coin-
bine establishment aggregates with the macro-data to initialize
certain market-level variables. In addition a variety of "house-
cleaning" tasks are performed. The final outcome of this process is
a workspace Rxx which contains an initialized version of the

model ready to run.

A detailed documentation of the micro-initialization of MOSES
must thus consist of two components. First, we need to explain
the creation and contents of the workspace SI76. Second, we
need to explain how the data in SI76 are used in the function ES-
TABLISHMENTS to micro-initialize the model. These two tasks
comprise the remainder of this section. The full details of ESTAB-

LISHMENTS are, however, relegated to the appendix.

2.2 The Workspace SI76

When establishments-level data were incorporated into the micro-
initialization procedure in 1980, the starting year for the simula-
tions was changed to 1977. The previously used year for initializa-
tion (1968) therefore was replaced with 1976. The reason for this
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choice was that complete Planning Survey data are not available
for years prior to 1976 combined with the fact that the-essential
input-output "raw-data" (from SCB) did not exist for a later date
than 1975. This I/O-matrix was, however, updated with considerab-
le effort to 1976 (see Ahlstrom, 1981).

Remonstrances could be raised against this choice for several rea-
sons. For example, picking the first survey year precludes the
possibility of using the Planning Survey data as a time series, i.e.,
exploiting establishment-specific life histories, in the micro-initia-
lization.17 Further, 1976 was in certain respects not a representa-
tive year; in particular, inventory levels in most companies were
extremely high due to an "inventory build-up subsidization policy"
invoked by the government to bridge-over the recession. How-
ever, 1976 was not so abnormal a year, and in any event it is

the year for which all required data are available.

The workspace. SI76, which is a processed merging of workspaces
PD76 and FTGS, provides the model with the required micro-data
inputs for this particular year.l3

SI76 contains two important data matrices, one with establish-
ment data, labelled X, and one with firms data, FADATA. The
latter is of dimension (number of firms) times (number of variables),
cf. table 4 above.

The Planning Survey data (X) is of the dimension (number of estab-
lishments) times (1 + number of variables), the first column showing
the establishment-ID.19 Corresponding to this column are two se-
parate vectores used for the further identification in the merging
process with firms. These link each establishment with (1) a pa-
rent-firm (via the vector FIRMID, a consecutive number, present-
ly 1-31), and (2) an industrial market (via the vector
RAMARKET, equalling 1, 2, 3 or 4). These four arrays constitute,
together with the vector LIST - a variable subset of the establish-
ment [D's actually to be used in any simulation - the output of
the SI76-workspace. These are copied into workspace INIT at the
request of the function ESTABLISHMENTS.
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2.3 The Function ESTABLISHMENTS

The function ESTABLISHMENTS is the heart of the micro-initiali-
zation procedure. The function itself consists of several hundred
lines of APL-code (many of which of course are comments); there-
fore In this section we restrict ourselves to an exposition of
the organization and basic ideas of the function. For the details
one must refer to the function itself which is listed as an appen-
dix.

The first line in the function (after the comment-lines) copies
the variables X, FADATA, FIRMID, RAMARKET and LIST from
the workspace SI76 (cf § 2.2). These data are then further prepar-
ed ("processed") for use in the micro-initialization procedure; in
particular, the establishments-level data (_)S) and firms-level data
(FADATA) are merged and ‘“"reduced" according to a "flagging"

procedure.

Before this matching actually starts X is reduced to eliminate the
establishments not included in the simulation as defined by the
vector LIST. For each remaining establishment a "scale factor" is
then calculated, indicating that establishment's share in the total
sales of the corresponding firm. Summing these shares over the
observed constituent parts of a firm usually gives a result of less
than unity since the Planning Survey's coverage is not complete.
However, the two sets of sales figures are not entirely consistent
since they are gathered at different points in time during the
year and possibly are defined slightly differently and it happens
occasionally that the sum of the establishment sales exceeds firm
sales. In this case the establishment with the lowest sales figure
is "flagged" and omitted (thereby further reducing X) in a repeat-
ed procedure until the required condition is satisfied. The real
establishment financial variables are then produced by distributing
the firm data (capital stocks, current assets, debt and so forth)
across the establishments using the above-mentioned sales-based
"scale-factor".
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Once the processing of the real data is completed, some machin-
ery for the creation of the synthetic establishments is set up.
Required as inputs in this stage are the variable SYNTHAFIRMS
(set in the function ISTARTxx) and the sub-funtion SCALE.
SYNTHAFIRMS is a 4-element vector giving the number of syn-
thetic establishments in each of the 4 micro-sectors, and SCALE

sets the "relative scale" of each of the synthetic establishments.

SCALE is a dyadic (2-argument) function taking as its left-hand
argument the number of synthetic establishments on a given mar-
ket and as its right-hand argument a fraction setting the scale of
the smallest to the largest synthetic establishment on that mar-
ket. It returns as output a vector of positive logarithmically declin-
ing fractions summing to one, giving the scale of each of the
synthetic establishments on the market. (Example: The command
8 SCALE 0.l returns the vector 0.3021, 0.2174, 0.1564, 0.1126,
0.0810, 0.0583, 0.0620, 0.0302. See the appendix for a listing.)20

SCALE is put to use in the setting of sales (which we use as a
"base variable") for the synthetic establishments. The procedure
goes as follows. First we set a help variable called
REALASALES equal to the vector of sales for the Planning Survey
establishments we are using. Then we sum REALASALES on a
market-by-market basis (using the function REALASUMI, see the
appendix) to produce a #4-element wvector with components equal
to the total sales accounted for by Planning Survey establish-
ments on each of the markets l-4. Comparing this 4-element vec-
tor with total sales on each of the markets as given by the mac-
ro-data (SALES76) gives a 4-element vector of sales to be ac-
counted for by the synthetic establishments on each of the mar-
kets (RESASALES). To create a vector of sales for the synthe-
tic establishments on the first market we then multiply the scale
vector for that market (previously created by executing SCALE
with left-hand argument equal to the first element of
SYNTHAFIRMS and right-hand argument equal to a preset scale
factor) by the first element of RESASALES. The procedure is the
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same for markets 2, 3 and 4. Finally, we create the sales vector
“(the variable S) by concatenating ("stringing together") the vector
of sales from the real establishments (i.e., the data taken direct-

ly from X) with the vectors of sales from the synthetic establish-
ments.

The next variable created is employment (L). We could, of cour-
se, proceed in the same fashion, taking REALALABOR from the
Planning Survey data, applying REALASUMI1 to the resulting vec-
tor, comparing the result with the corresponding 4-element vec-
tor from the macro-data to create RESALABOR and then using
SCALE to create a vector of employment for the synthetic esta-
blishments on each market. However, this would have the disad-
vantage of implying the same sales/employment ratio within any
given market for all synthetic establishments. Therefore we have

employed another method based on the function RANDOMIZE.

RANDOMIZE is another dyadic function taking as left-hand argu-
ment a vector of real establishment data on a first variable and
as right-hand argument a vector concatenating real establishment
data with synthetic data on a second variable. It returns as out-
put a vector of synthetic establishment data on the first variable
which reproduces (1) the market-by-market dispersions in the synthe-
tic data that we observed in the corresponding real data and
(2) the market-by-market correlations between the two variables
in the synthetic data that are observed in the real data. Thus,
e.g., REALALABOR RANDOMIZE S produces a vector of employ-
ments for synthetic establishments such that (1) market-by-mar-
ket variance of synthetic employments equals that or real employ-
ments and (2) the correlation between sales and employment on
each market for synthetic establishments is the same as that ob-
served among the real establishments.

In practice we apply the randomization procedure to ratio variab-
les. Thus, for example, we create a vector of synthetic employ-

ment by randomizing the real employment/sales ratio on sales
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and then multiplying the resulting output by the synthetic sales
vector. In addition we need to "normalize" the synthetic employ-
ment vector produced by the randomization procedure; that is,
we need to apply market-by-market scale factors to the synthet-
ic data so that the sums of real and synthetic employments

equal the macro totals.

Following the creation of the variable L, all other variables are
created in essentially the same fashion; i.e., by randomizing on a
previously created variable. The order of variable creation and
which variables are used as a "base" in the randomization can be
found in the comments to ESTABLISHMENTS as listed in the ap-
pendix.2!
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3 Conclusion
Assessment

We conclude by offering an assessment of the micro-initialization
work to date and suggestions about how to approach the many

problems that remain to be solved.

Prior to the micro-initialization procedure described above, the
model developed through several generations. In its earliest ver-
sion the model was run on a completely "all-synthetic" basis; i.e.,
no micro-data were used in the initialization and the model's "estab~
lishments/firms" were created by “"chopping up" the sectoral ag-
gregates given by the macro-data. Of course, initializing a "mi-
cro-to-macro" model without any micro-data had serious draw-

backs.

One important reason to use micro-data is that such data pro-
vide information ‘about variation between establishments. Using
macro-data one can, for example, set an average value for labor
productivity among establishments in a particular sector, but the
deviation around this average must be set by assumption. This is
precisely what was done in the earlier versions, and our impres-
sion after the fact is that in general too little variability was as-

sumed.

Likewise, micro-data provide information about the covariation be-
tween variables across establishments. It might be the case, for
example, that in a particular sector establishments with export
ratios above the sectoral average also tend to have above-avera-
ge labor productivities. Such information could be essential in an
analysis of the effects of foreign price shocks. The all-synthetic
initialization lacked the data to incorporate such information; in
fact, that procedure implicitly assumed zero covariation between

ratio variables across establishments.
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The next generation of model initializations incorporated some of
the real firm data from the FTGS database described in § 1.6.
This represented an obvious improvement over the all-synthetic
version, but equally obvious problems remained unsolved. The most
important of these was the incompleteness of the firms data rela-
tive to what is required in MOSES. The lack of establishment-
level data to specify the production planning module (A2l, A22,
etc) seemed particularly crucial. A second problem had to do
with the creation of the synthetic units -- at that time no device
existed to impose any systematic correlation among the synthetic

establishment variables.22

Finally, the fact that the large manufacturing firms represented
in the FTGS database typically operate in more than one market
implied a micro-to-macro consistency problem since in many
cases data were assigned to the wrong markets at the micro

level.

The micro-initialization procedure based on the function ESTAB-
LISHMENTS thus seems to us to be an important improvement
relative to its predecessors. It utilizes a much richer set of data
in a more reasonable way, and one might have hoped that these
extra data should have "solved" the initialization problem. Alas,
such is clearly not the case, and significant problems remain. Pro-
blems have been experienced with the synthetic establishments in
that unreasonable initial positions have been produced. Furthermo-
re, although no systematic calibration of the model has been car-
ried out at the micro level, it is clear that MOSES does not pro-
duce an empirically "good fit" at that level. This may of course
imply something about the specification of the model, but it
must also imply problems ywith the initial position of the model,

i.e. with the internal consiétency of all data bases put together.

One is therefore lead to ask how the current initialization proce-
dure might be improved or where the problems lie. One obvious
task is that the mechanical programming aspects of ESTABLISH-
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MENTS and its sub-function RANDOMIZE should be more tho-
roughly checked than they have been. Another obvious task is to
come up with a better way to merge the establishment-level and
firm-level datasets. There would seem to be three possible ap-
proaches to dealing with these two levels of data, one of which
would be to aggregate the establishments data to the firm level.
This would not be satisfactory, however, in a model which is so
oriented towards establishment-level decisions in its micro-specifi-
cation. The second alternative, which is the one actually used in
MOSES, is to disaggregate the firms data to the establishments
level. The final possible approach, and by far the most ambitious
one, would be to work with a model containing both firms and es-
tablishments. As in reality, firms would exist as a collection of
establishments with operations (production, etc) decisions made at
the establishment level and financial management decisions made
at the firm level. This would require the writing of a "headquar-
ters function", i.e., a model of the process by which firms alloca-
te funds to their constituent establishments (cf. § 1.6), and pre-
ferably data on financial flows within firms, neither of which are
available now. In any event, were the requisite data on intra-
firm financial flows to materialize, much of the problem of how
to disaggregate firm data to the establishment-leve! would disap-
pear. The creation \of a "headquarters function" would then have
more to do with changing the model's operating specification

than with the micro-initialization procedure.

Suggestions for Improvement

In our opinion there are two likely sources of significant improve-
ment in the micro-initialization procedure, one of which, perhaps
surprisingly, has to do with the macro-database. That database
was created by transforming sectoral data according to the classi~
fication used by the Central Bureau of Statistics (many sectors)
to sectoral data according to the MOSES classification (4 sec-

tors). If this transformation is significantly incorrect for any va-
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riable, then the "residual data" for that variable, i.e., the differ-
rence between the macro sector total and the real establishment
total, will also be significantly incorrect. But, it is precisely
from these residual data that the synthetic establishment data
are generated, and it is precisely the synthetic establishment

data that are most suspect in the initialization process.

Misspecification of the transformation between sectoral classifica-
tions is sufficient to cause important errors in the synthetic micro-
data, and there is reason to suspect such misspecification. Only
one transformation matrix (applied to a vector of SCB sector to-
tals and producing a vector of MOSES sector totals) is used, na-
mely, the matrix used to convert SCB sectoral value added to
the MOSES sectoral value added totals. This particular transfor-
mation matrix seems well based on micro-data for value added,
but there is no reason to expect the same matrix to apply equal-
ly well to the transformation of SCB sectoral totals for, say, em-
ployment, to the corresponding MOSES totals.

This problem could possibly be corrected by constructing a trans-
formation matrix for each macro variable "by hand", but that
would be a tedious and unnecessary task. Instead, a better strate-
gy would be to attempt to "automate" such a procedure. The

idea can be illustrated using employment as an example.

Data are available in the raw (unprocessed) macro-database for
sectoral employment totals according to the SCB classification. In-
dependent of the SCB data, one can generate a vector of synthet-
ic employment totals in the MOSES sectors by the randomiza-
tion procedure, absent any normalization or consistency control.
The real consistency constraint in the system is that total employ-
ment in the manufacturing sector as indicated by the macro-data
be equal to total employment in manufacturing as indicated by
MOSES. As in the current micro-initialization program, the syn-
thetic establishment employments can be normalized to produce
consistent totals, but there is really no need to undertake the

normalization on a sector-by-sector basis.
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The above procedure would in effect construct a new macro-data-
base. The MOSES sectoral employment totals would, for example,
equal the sum of real establishment employments plus the sum of
synthetic establishment employments for each sector with synthet-
ic establishment employments subject only to an economy-wide
constraint rather than an individual sector constraint. This would
have the effect of creating a separate transformation matrix for
employment, converting SCB employment totals to MOSES totals.
Application of the above method to each of the variables cur-
rently subject to a normalization or consistency check could con-
ceivably bring about a significant improvement in the micro-initia-

lization procedure.

The second possible source of substantial improvement in the mic-
ro-initialization procedure would simply be to use more of the es-
tablishment-level data. We currently restrict ourselves to using
data from the Planning Survey respondents that can be linked
with a firm in the FTGS dataset. This restriction is probably not
important in the initialization on 3 of the 4 MOSES micro-sectors,
but it must introduce significant error in the initialization of the
Non-Durables sector. The reason is that relatively few large
firms operate in that sector, and firm size was a selection crite-
rion in constructing the firms dataset. Thus, from Table 3 one
can see that the initialization of the Non-Durable sector is based
on at most 5 real establishments. These :5 establishments exercise
an inordinate influence in the specification of that sector. If
there are errors in the data, or if one of the establishments is
atypical, those errors and unusual characteristics are replicated

throughout the sector's synthetic establishments.

The obvious way to solve this "small-sample" problem would be
to collect more data on firms operating in the Non-Durables sec-
tor, i.e., to expand the FTGS dataset. Perhaps less obviously, the
Non-Durables establishment data from the Planning Survey could
be used without collecting any new firm data. This would involve

dealing with three types of micro-entities in the model initializa-
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tion -- (1) entities with real establishment and real firm compo-
nents, (2) entities with real establishment but synthetic firm com-
ponents and (3) entities with synthetic establishment and synthet-
ic firm components. This would require some re-programming of
the initialization procedure, but the potential improvement would

be substantial.

Both of our recommendations in effect require greater reliance
on data at the most micro-level available. Of course, what

should seem more natural in a "micro-based" model?
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FOOTNOTES

I Some of these parameters are set without any direct referen-
ce to the micro-data and therefore are not treated as a part of
the micro-initialization procedure.

2 Some notational prefixes used throughout the documentation
are:

D: indicates annual percentage rate of change
Q: indicates quarterly
EXP: indicates expected.

Thus, for example, EXPDW should be read as the expected annu-
al percentage rate of change in the wage rate and QDS should
be read as the quarterly percentage rate of change in sales.

3 Recall the notational convention that Q preceding any variable
denote "quarterly". Employment is treated as a "stock variable"
so there is no need to distinguish between L and "QL".

4 There is one exception. An establishment's ability to immedia-
tely lay off workers is limited in Sweden according to the "job
security” or Aman laws. This institutional factor is represented in
the model by the variable AMAN, a matrix of dimension (number
of establishments) times 3. For each establishment the AMAN
3-tuple represents the number of workers who can be laid off I,
2 and 3 quarters hence.

5> The micro-initialization of individualized 1/O coefficients was
added to our programs by Fredrik Bergholm in late 1980.

6 The current version of INVFIN will eventually be replaced
with a more elaborated and sophisticated module (cf. Eliasson
(1983) Ch. 3). The most important difference is that long range
planning is incorporated in the more sophisticated version, i.e., the
time horizon for growth decisions is extended to several future pe-
riods. This module has been programmed but has not yet been
"made compatible" with the rest of the model.

7 That is, the micro entities of the model are regarded as one-
establishment firms or, with a slightly different and perhaps
more accustomed terminology, independent divisions within a
group.

8 Some new notational conventions are introduced in the formu-
lae below:

CH = change over a period, usually a quarter
DESCH = desired change.

9 According to SI Konjunkturen, Konjunkturrapport frdn Sveriges
Industrif 6rbund, No. 2, May 13, 1981, p. 18.

10 Durable consumption goods are in sector 3 according to the
MOSES classification. In addition, a few of the Planning Survey
Building Materials respondents can be re-allocated to the MOSES
sector 2, i.e., Intermediate Goods.
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Il Technically the FTGS dataset is stored in the computer as
an APL-workspace. Two major groups of functions exist in this
workspace, one for updating the firm-specific data-matrices and
one for arranging the variables in accordance with the other
MOSES workspace.

Each firm is represented by two data-matrices, with names
given by the first four letters in their respective "English-spell-
ed" names, e.g., FLAKI and FLAK2 for Flaktfabriken. The first
matrix contains the variables 1-25 in table 4 above for the years
1965-81 and the second book-values of fixed assets, including
their components of change, 1950-81.

12 The implications of these assumptions could be checked
against the 1979 Planning Survey data. In that questionnaire respon-
dents were asked for the replacement value of their capital
stocks. Further, information about the expected life length of ca-
pital was collected in the 1977 Planning Survey.

13 Ppartial documentation is available in Ahlstrom (1978, 1981)
and in Bergholm (1982).

14 This is essentiaily correct but not strictly accurate as re-
gards 1076. See Ahlstrdm (1981) for a discussion of how this ma-
trix was constructed.

15 See Bergholm (1982) for a discussion of the consistency
checks.

16  The scalar "xx" has no significance other than to call the ap-
propriate ISTARTxx function.

17 On the other hand, use of the 1976 data for initialization
leaves open the possibility of using the later data for "micro-calibra-
tion".

18 Were it not for the lack of reliable annual I/O-tables, work-
spaces SI77, SI78, ... could be constructed along the lines of SI76
from the micro datasets.

19 For example: ID = 2.09, where 2 stands for the second mar-
ket - intermediate goods - and 9 for the serial number used by
the Federation of Swedish Industries (SI) in their records.

20 The function SCALE is understruck to distinguish it from
SCALE, its right-hand argument.

2l In reading through ESTABLISHMENTS one does not "see" the
function RANDOMIZE. This is because RANDOMIZE is hidden in,
i.e., is a sub-function of, another function called USING. USING
performs the concatenation of real data to the synthetic data
created by RANDOMIZE.

22 This was a problem with the initialization procedure per se,
as opposed to a database problem.
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Appendix:

Listing of ESTABLISHMENTS and Help-Functions



[11
£23
[31
(]
[31
L6131
Sy |
81
(]
£101
[i1l
[123]
[133
Ci43]
£151]
C161]
C173

£isl
£191

£201
£213
£221
[231
£243
[25]
[261]
[271
£28l
£291
£301
[313]
[323]
[331]
C343]
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VESTABLISHMENTSCQOIV

ESTARLISHMENTS; R;F; ALPHA; SCALE ; RATIO; RATIOL; RATIO2; HELP;FLAG;
DUMMY ' )

a THIS COMMENTED VERSION OF THE FUNCTION ESTABLISHMENTS IS
A TO BE USED IN CONJUNCTION WITH THE DOCUMENTATTION PAPER
A ALBRECHT/LINDBERG, ‘MICRO-INITIALIZATTION OF MOSES®

a DATED AUGUST 1982
[}
A
[

PAGE CITATIONS IN THESE COMMENTS REFER TO THAT PAPER

«")COPY SI76 X FADATA FIRMID LIST RAMARKET®

INPUT DATA FROM WORKSPACE SI76

"X IS ESTABLISHMENTS DIATA (PROCESSED FROM WS PD76)

FADATA IS FIRMS LIATA (PROCESSED FROM WS FTGS)

FIRMID IS KEY LINKING ESTAELISHMENT Il TO FIRM ID

RAMARKET GIVES MARKET ID FOR EACH ESTABLISHMENT

LIST GIVES LIST OF ESTABLISHMENTS TO RE USED IN INITIALIZATION

IN ADDITION THERE ARE 2 VARIAERLES THAT ARE GLOBAL TO THIS FUNCTI
N:

«ov. .10 (INPUT/OUTPUT MATRIX--SET IN FUNCTION MARKETS)

Ao SYNTHAFIRMS (NMER OF SYNTH ESTABLISHMENTS PER MARKET--SET IN
ISTARTXX) )

» O ®»>®DP23P®DDD

A
a OUTPUT FROM THIS FUNCTION

AMARKET,P,QP,DP,W,Ql, W, S, @S, 'S, Q,Qe, [Q,
aL,EXPDP,EXPDS, EXPDW, HISTOP, HISTLS, HISTIW,
AHISTOPOEV2, HISTDWDEV2, HISTOSDEV2, MHIST, CHM

AVA, QIMQ, QVA, IVA, M, AMAN, STO, IMSTO,

AQTOP, TEC, QINV, QINVLAG, DELAYAINV,K1,K1BOOK , K2, R,
AQTIIIV, RSURSACASH, RSURSAEXTRA, RES, INVEFF, RESMAX, BETA,
AIMBETA, TMINV, KIG, SMALL, IMEIG, IMSMALL, FAINKOP, ERINKOP,
ASHARE, X, ORIGMARKET,LEFT

L]

a THE NEXT SET OF LINES MERGES FIRMS DATA WITH ESTAELISHMENTS DATA
a IN ADDITION A ~REDUCTION~ ON LIST IS CARRIED OUT

[ IE DATA NOT PERTAINING TO INCLUDED ESTAERLISHMENTS ARE DROPPEL
A THE FLAGGING PROCEDURE CHECKS THAT THE SUM OF ESTARLISHMENT



£351
[36]
[371
£381]
[391
C401]
C411]
[u21
[431
Cu43
[4S1
[461
[471
481
f491
£S031
£511
[S21
£531
CS43]
[SS1
[Sé1]
LS71
£s8l
£S91
£601]
Cé61]
L6221
L631]
Lokl
L6551
L6661
L6731
£681
L6691
Cv01
£711
[721
£731]
L7431

— 116 —

SALES DO_NOT EXCEED PARENT FIRM_SAL
TN CASE THEY G0 THEN WE DROP EGTABLISHMENTS ONE-BY-ONE
UNTIL THE CONSTRAINT IS MET,
THIS IS DONE KY DIROPPING THE SMALLEST ESTAELISHMENT
FIRST, THEN THE SECOND SMALLEST, ETC.
OTHER PATTERNS MIGHT KE PREFERAELE.
LO:FeFIRMIDL(XC;11€LIST)/\pXL ;111

NAMNAMARKET¢RAMARKETL (XL ;13¢LIST) /1 pX[ ;131

ALPHAC (+/XL(X[; 12¢LIST)/\pXE;13; 7 121):FADATALF; 153
s CHECK ON ALPHA

.ALPHA=ESTABLISHMENT SALES + PARENT FIRM SALES

4(0=PFLAG+(1<ALPHA+.XF°.=\F/F)/\r/F)/L2

HELP€10
L1:HELPHELP, ALPHA\|./ALPHAL ( (1tFLAG)=F)/1pF1
4(0<pFLAGE14FLAG) /L1

"DROPPING ', (5 2 yLISTCHELPI),' FROM LIST.'
LISTe(~(1pLIST)¢HELP)/LIST

+L0
L2:XeX[(XL;11€LIST) /1 pXL;13;1
A
A THE FOLLOWING VARIAELES ARE GLOEAL FOR HELP FUNCTIONS USED EELOW
n R=NUMBER OF REAL ESTAELISHMENTS
n MARKET=VECTOR WITH MARKET NUMBERS FOR EACH ESTAELISHMENT
a...(FOR EXAMPLE: 11121314 1% ., ETC.)
a NAMNAMARKET=VECTOR WITH MARKET NUMBER FOR REAL ESTABLISHMENTS
a...(NAMNAMARKET COMES FROM ~LIST-REDUCTION~ ON RAMARKET)
a SAMARKET=VECTOR WITH MARKET-NUMEERS FOR SYNTHETIC ESTABLISHMENTS

®» » > > D>

fA

SAMARKET¢SYNTHAF IRMS DUP\4
MARKETNAMNAMARKET , SAMARKET

Re11tpX
R

‘SIZE-UTSKRIFT 2°

€' )SIZE"
A
a SETTING SCALE FOR SYNTHETIC ESTAELISHMENTS (CF PP.XX)
SCALE€1 0

SCALE+SCALE, SYNTHAFIRMSC11SCALE 0.02



L7513
[76]
771
L7831

[791
£801
[81l
[821
[83]
£eul
[851
£861]
£873
£e8l
[891
L9201
[?12
£921
[93]
L9431
[95]
£961]
L9731
£981
[9?1

£i1001
£io1l
£1021
£1031

L1043
£105]
[1063
£1071
[1081

£1091
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SCALE€SCALE, SYNTHAF IRMSC4ISCALE 0.0001
R
A ENS (AND SISTER FUNCTION ALWAYS) ARE INTENDED TO ~ENSURE~ THAT

A THE STIPULATED CONDITION IS TRUE., IF NOT, THEN ~ERROR~ IS RETU
RNED .

A .
ENS 1=SYNTHASUM1 SCALE

THE HELP FUNCTIONS SUM1, REALASUM1 ANDI' SYNTHASUM1 ARE USED
EXTENSIVELY IN THE SEQUEL
THESE FUNCTIONS SUM ESTAEBLISHMENT VARIAELES TO MARKET TOTALS
SUM1 OPERATES ON REAL AND SYNTHETIC DATA

.REALASUM1 ON REAL DATA ONLY
..SYNTHASUHI ON SYNTHETIC DATA ONLY

SALES IS THE FIRST VARIAKLE CREATED. NOTE THE USE OF SCALE
IN THE SETTING OF SYNTHASALES

REALASALES«(+/X[; 7 121x1000000)

RESASALES¢SALES76-REALASUML (REALASALES)
SYNTHASALES«SCALEXRESASALESLSAMARKET]

S¢REALASALES, SYNTHASALES -

[

ORL€123476

[

a ORL SETS THE SEED FOR THE RANDOM-NUMRER GENERATOR

ARANDOMIZATION IS USED IN SETTING ALL VARIABLES AFTER SALES (THE ~
BASE~ VARIAELE)

ATHE RANDOMIZATION FUNCTION IS CALLED' USING

aTHIS FUNCTION IS OF THE FORM A USING E, WHERE

f A IS A VECTOR OF REAL-ESTAEBLISHMENTS [ATA (18T VARIAERLE)

A E IS A VECTOR OF REAL- AND SYNTHETIC-ESTABLISHMENTS DATA (2ND
VARIABLE)

a USING ~EXTENDS~ A TO EE A REAL- AND SYNTHETIC-ESTABLISHMENTS DAT
A VECTOR

a(CF PP.XX...SEE ALSO THE FUNCTIONS USING AND RANDOMIZE)

f

A THE FIRST VARIARLE TO EE CREATED USING RANDOMIZATION IS LABOR
ANOTE THE NORMALIZATION ON MACRO-SECTOR TOTALS USED IN SETTING SYN
THALAERQUR

REALALAROUR&XL ;3]

33’333233)
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[110] RESALAROUR&(TIM+HOURSAPERAYEAR)-REALASUM1 (REALALAEROUR)

£111] SYNTHALABOUR€RISXRATIO«(REALALAROUR+REALASALES)USING S

[112] SYNTHALAEOUR¢SYNTHALAROURX (RESALAKOUR+(SYNTHASUM1 SYNTHALABROUR))C
SAMARKET]

[113] L¢REALALAEROUR,SYNTHALABOUR

C114] n

L1151 a NOW ALL OTHER VARIABLES ARE SET IN ESSENTIALLY THE SAME WAY AS L

[116] n

L1171 aEXPORT FRACTIONS (EXPORTS+SALES)

[118] A PRODUCTION USEDIl TO APPROXIMATE SALES

[119] r XM=EXPORTS (MKTS 1,2,3,4) + PRODUCTION (MKTS 1,2,3,4)

[120] XMeIO76014;181+I076C14; 4]

C121] REALARATIOC(XL; 71+(+/XL; 7 121))

1227 SYNTHARATIO«REALARATIO RANDOMIZE S

[123] RESAEXPORT&(XMx(SUM1 S))-REALASUM1(REALARATIOXREALASALES)

[124] SYNTHARATIOSYNTHARATIOX (RESAEXPORT+(SYNTHASUM1 (SYNTHARATIOX
SYNTHASALES) ) ) CSAMARKET]

[125]1 XeREALARATIO,SYNTHARATIO

L1263 'TEST PA EXPORTANDEL:X>0.95

1273 (X<0)v(X>0.,9%)

L1281 X&0[0.95LX

[129] &

L1301 aPRICES

C131] Pe«(pMARKET)p100

C1321 »

C133] a PRODUCT INVENTORIES

C134] aRATIO=ACTUAL STOCK-RATIO=STOCK+SALES

[135] a RATIO1=~NORMAL~ LEVEL OF STOCK+SALES

L1361 RATIU*(E[;H8]+100)USING S

L137] STO«(S+P)XRATIO

L1381 RATIO1¢(XC;501+100)USING RATION0.01

C1391 »

Ci140] a NOTE WE ARE SETTING BIG ANI' SMALL FOR EACH ESTAELISHMENT

Ci41] w

C142] PBIG¢RATIO[(1+A«0.S5)XxRATIOL

L1431 SMALL¢RATIOL(1-A)XRATIO1

C144] RIGCHELP/\pRIGI¢ (HELP¢«(RATIO«(1-A)XRATIO1))/(2xXxRATIO1)-RATIO

C145] KRIG«O0T0.SLRIG

C146] SMALLLHELP/\pRIG1¢(HELP«(RATIO=(1+A)XRATIO1))/(2XxRATIOL1)-RATIO

C147] SMALL€OISMALL



L1483
L1491
£1501
[1511
[1521
[1531
[1543
[1553
[1561
L1573
£1583
[1591
[1601

L1613
L1621

[163]
[164]
[165]
C166]
C1673]
£1681
[1691

£17031
L1713
C172]
£1731
L1743
£175]
£1761]
C1v7]
[1781
£1793
L1801
£i811
£1821
£1831
£isyl
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AK3AFINISH¢SXRATIO-RATIOL
A

s INPUT GOOIS INVENTORIES
AINPUTRATIO=(PURCHASES- OF RAW MATERIALS)+SALES
A RATIO1=ACTUAL RATIO OF STOCKS/INPUT PURCHASES
A RATIO2=~NORMAL~ RATIO STOCKS/INPUT PURCHASES
INPUTRATIO (XL ;17]1++/XL; 7 121)USING S
RATIO1€(X[;441+100)USING INPUTRATIO
RATIOZ2¢(XL;4631+100)USING RATIOL[0.01
K3AIMED¢SXINPUTRATIOXRATIO1

IMBIGCRATIOIT (1+A)XRATIOD2

IMSMALLERATIO1L (1-4)xRATIO2

IMBIGCHELP/1pIMBIGI¢(HELP+ (RATIO1<(1-A)XRATIO2))/(2xRATIO2)~
RATIO1

IMBIG+0T0.5LIMRIG
IMSMALLLHELP/\pIMEIGI¢(HELP«(RATIO1>(1+A)XRATIO2))/(2XRATIO2)~
RATIO1

IMSMALL€OT IMSMALL

BETACIMBETA€0.S

AKZAIMEDESXINPUTRATIOXRATIOL-RATIOZ2
A

a IMSTO

A IMSTO IS OF DIMENSION (NUMBER OF ESTAES)x10

A IMSTO CREATED' RY SPREADING AK3AIMED ACROSS SECTORS USING I/0 MAT
RIX :

A THIS IS DONE USING HELP FUNCTION MULT?

A MULT? MULTIPLIES A MATRIX WITH A COLUMN VECTOR

a IE, M MULT?7 V; M=MATRIX M(I,J), V=VECTOR V(I)

A RESULT: A MATRIX WITH ELEMENTS M(I,J)xV(I)

[

IMSTO ((((RIC)DIV7+/RI0) [MARKET; 1)MULT? K3AIMED)+100
[
a NOTE: WE HAVE DIVIDED EY 100 ASSUMING BASE YEAR=START YEAR.
AIMSTO SHOULD RE IN FIXED PRICES,THUS DIVISION EY 100
a,WHICH IS THE PRICEINDEX FOR 1976
a THE IDEA BEHINI' THAT COMPUTATION WAS AS FOLLOWS:

A (®I0KC1;] LOOKS LIKE AC1,12,.....,AC1,10], WHERE

R AC1,JI=FRACTION OF GROSS PRODUCTION IN SECTOR 1 ACCTL FOR RY
A INPUTS FROM SECTOR J.

A THEN AC1,J3+SUM ON J OF AC1,J] = FRACTION OF INPUT GOOLS
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L185] » COMING FROM SECTOR J

£186] =w

L1871 a INPUT GOODS PURCHASES (PRELIMINARY TO QIMQ)

£1881 a HELP=TOTAL INPUT GOODS PURCHASES RY SYNTH ESTARS.
L1891 s INP=INPUT GOOI'S PURCHASES FOR EACH ESTAERLISHMENT
[190] » SUMMELl OVER SECTORS

[191] =»

[192]1 REALAINP¢X[;171x1000000

[193]1 GQCURRe¢S+AK3AFINISH

[1941 HELPe(+/(RIO)C14; IMULT? SUM1 QCURR)-(REALASUM1(REALAINP-R%
AKIAIMELD)

£195] HELPeHELP+SYNTHASUM1(R+AKIAIMEL)

[1961 INP¢REALAINP, (R4SXINPUTRATIO)X(HELP+(SYNTHASUM1 R4SXINPUTRATIO)C
SAMARKET2

[197] »

[1981 a QIMQ

[1991 a QIMQ@=INP SPREAD ACROSS THE 10 SECTORS. JUST LIKE IMSTO AEROVE.

[2001 QIMQ«((((RID)DIV7+/RI0)CMARKET;I)MULT? INP)+100

L2013 QIMEeQIMQ=Y4

[202]1 a SAME COMMENT AS APPLIES TO THE DIEFLATION OF IMSTO

£[2031 a

£2041 A VALUE ADDED

[205] VA¢QCURR+AKIAIMEN-INP

L2061 n

[207] a THE NEXT FUNCTION PERFORMS SOME ~HOUSE-CLEANING~

L2082 a IE, SOME UNNEELED VARIABLES ARE EXPUNGED

[2091 DISPOSE1AFIRMS

£210] »

[211) a SOME VARIAERLES USED IN FUNCTION CONTROLS

£2121 a

[2131 RESAFORVF¢SYNTHASUML(RIVA)

L2141 FORVF&€SUM1(VA)

[215] REALAFORVF&RTVA

[2161 SYNTHAFORVF¢RIVA

2171 »

£2181 a WAGES

[2191 REALAKRALON&¢X[;51x1000000

[220]1 REALAW¢REALAKRALON=(RtL)

[221] SYNTHAW¢R4SX(RATIO¢(REALAKRALON+REALASALES)USING L)+L

[222] RESAKRALON¢LON-REALASUM1 (REALAWX(R4L))
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[223] SYNTHAWESYNTHAWX (RESAKRALON<+(SYNTHAS R¢
E220] DY RLADAu-SYRTRRY UMLC(RIL)XSYNTHAW) ) CSAMARKET]

[225] SYNTHAKRALON€SYNTHAWX(RIL)

(2261 DWe(T1+(x/X0; 2 SH+x/X0; 3 41USING W
[227] QDWeDW+u

[2281 QWe((B((2, (pW))p (W, W+DIIW) ) )+, x(0,625,0.375))
[229]1 »

[230]1 s SOME PCT CHANGE AND' QUARTERLY VARIAERLES
[2311 DVA€DSe(T1+(+/X0; 7 121)++/X0; 6 111)USING DWW
[232]1 @S« ((B((2,(pS))p(5,8+08)))+.x(0.425,0.375))+4
[233]1 QVAeVAX(1+DVAL)+4

£234] n

[235]1 A MARGINS

[236] a MHIST=PROFIT MARGIN FOR 1975

[2371 Mel-WxL+VA

[238] M75¢1-(XL[;41++/XC; 6 111)xRtS+VA

[2391 HELP«(RtM)-M7S

[240] MHIST«0.5x(2xM)-CHM¢HELP USING DS

L2411 »

[242] &

[243]1 OVERSKOTT¢SUM1(MxVA)

[244] SYNTHAOVERSKOTTeRE (MXVA)

[245]1 REALAOVERSKOTTeRt (MxVA)

L2461 n

C247] DPe((RtDS)-X[;261+100)USING IS

C2uB8]1 QP«((R((2,(pP))p(P,P+IP)))+.x(0.625,0.,.375))
L2493 r QUANTITIES |

[250] Q€(S+AKIAFINISH)+P

[251] QQ«(QS+AKIAFINISH=+4)+@P

[252] D@e«LS-LP

NIN]
I

5
r

£2331

L2541 A SOME VARIAEBLES ADDEDl 27 OCT 1980...

[255]1 » FAINKOP=AGGREGATE INPUT PURCHASE/QUTPUT FOR EACH ESTAE

[256] a BRAINKOP=AGGREGATE INPUT PURCHASE/OUTPUT (SECTORAL AVERAGES)
L2571 s SHARE INDIVIDUALIZES ESTAELISHMENT I/0 COEFFICIENTS

[258]1 FAINKOP«(INP-AK3AIMEIN+(100xQ)
[259) ERINKOP«4t(+/C11I0)

[260]1 SHARE«FAINKOP+BRINKOPLCMARKETI
(2617 &

[262] a A21 AND AZ22



[2631]
L2641
[2651]
L2661
2671
£2681
[2691
£2702
L2711
[2721
[2731
L2741
L2751
[2763]
[2v7l
L2781
£2791
£2801
£2811
£2823]
£2831]
£28ud
£2851
£2861
[2873
£2881
[2891
[2901]
[2911]
[2921
[2933]
[294]
[2951]
[2961
[2971
[2981
[2991]
L3001
£3011
L3021
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A22¢(~/XC; 30 321+100)USING A21e(-/XC; 32 261+100)USING M
A21¢070,5LA21
A22¢0,02570,5LA22

R MUST ENSURE A22>0 SO TEC CAN BE COMPUTEL..

& AMAN--BASED ON APPROXIMATION GIVEN IN INDUSTRIKONJUNKTUREN PAPER
AMANER (3, pL) p(LXA21+14+421)+3

R

s EXPECTATIONS
HISTHS¢EXPOS«( "1+ (+/X[; 8 131)++/X[; 7 121)USING IS
HISTOSDEV2e¢ (HISTOSNEVE—-0.02 EETWEEN(pHISTIS) p0.02)%2
HISTLPEEXPIP« ((RTEXPDS)-XL;281+100)USING EXPDS
HISTDPRNEV2¢ (HISTOPIEVE-0.02 BETWEEN(pHISTIP) p0.02) %2
HISTOWCEXPLOWCEXPLIS-EXPLIP
HISTOWDEV2¢(HISTOWDEV¢~0.02 RETWEEN(pHISTDW)p0.02)%2

[}

A PRODUCTION FUNCTION PARAMETERS.
QTOP¢(QAX1+A21+A22)+1-RES¢ (pQQ) p0 . SXRESMAX¢0,2
TEC¢~"1x(®A22+1+A21+A22)XQTOP=L
ENS(QQ-QFR1 L)><0.95

A

a FINANCIAL VARIAEBLES
K1KOOKeSx ((+/FADATALF,; 9 1S1HUSING S)
K1€Sx((+/FADATALCF; 26 1S51)USING K1EROOK)

K2¢K1ROOKx( ((+/FADATALF; 1 2 4 6J)+FADATACF;S1)USING Ki)
ACK1+K2+4K1BOOKXx ((+/FADATACF; 3 SI)USING S)
BWeK1ROOKXx (( (+/FADATALF; 8 9 101)+FALATACF;S1)USING K1)
EADe (pEW) 00

A QTDIV IS A MARKET-VARIARLE (pQTHIV=HW)

QTIIVESUM2 ~0.25xK1RBOOKx((=/FALATALCF; 20 S1)USING M)
INVEFF€QTOPX@QP+K1

QINVESX (((+/X0; 21 241)++/XL; 7 121)USING S)+h4
QINVLAGFQINVX1+(VA AVG1 DP DIIV YW CDNUR€3]

TMINVE 2 1 1 0.5

DELAYAINVeR(3, pQINV) pQINV MULTL(UXTMINY)+3
RSURSACASH¢RSUBRSAEXTRA«LxX0

A
A CONSISTENCY CONTROL FUNCTION

A
CONTROLS
A
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E%ggg a I/0 MATRIX IN FLOWS WRITTEN OUT (IF REQUESTEI)

A
[305] IOAMATRIX
[306] n
C307] a MORE ~HOUSE-CLEANING~
[308] DISPOSE2AFIRMS
L3091 »
[310] A SOME VARIAELES NEEDED FOR NULLIFY ANL SHRINK
[311] LEFT¢MARKET=ORIGMARKET¢MARKET
[312] 'SIZEUTSKRIFT 3°
£313] «')SIZE®
C314] &

v



1]
£21
£33
C4]
[53
L1
€73
£81l
£91

C13

v
v
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VAVG1ILNIV
A€W AVGL I
[
a TO GET MARKET AVERAGES FROM FIRM DATA:
a '’ IS THE FIRM (VECTOR) DATA TO RE AVERAGED.
A "W’ IS A WEIGHTING VECTOR.
A GLOBAL VECTOR 'MARKET' TELLS MARKET NUMBER OF EACH FIRM.
A GLOEAL 'NMARKETS' TELLS NUMBER OF MARKETS.
a "A' IS THE (VECTOR) AVERAGE.
)
Ac((WxIN+, xMARKETe . =1 NMARKETS) + (W+ . xMARKET o, =1 NMARKETS)
VRETWEENLCOIV
Re¢A BETWEEN E

ReA+(B-A) X0, 01x71+?101 xk=k
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VCONTROLSLDAV
V CONTROLS;DIFF
[13 A
[21 ENS(LON+OVERSKOTT )=FQRVF
£32 ENS LON=(REALASUM1 REALAKRALON)+(SYNTHASUM1 SYNTHAKRALON)
[ T] ENS OVERSKOTT=(REALASUM1 REALAOVERSKODTT)+(SYNTHASUM1
SYNTHAOVERSKOTT)

[s1l ENS FORVF=(REALASUM1 REALAFORVF)+(SYNTHASUM1 SYNTHAFORVF)
(-} DIFF¢SALES746~-(SUM1 S)

L7v3 ENS DIFF<1.000000000E"6 x(SUM1 S)
£81 ENS(TIM-HOURSAPERAYEAR)=(REALASUM1 REALALAROUR)+SYNTHASUM1
SYNTHALAROUR

[91 ENS(REALAFORVF - (REALAKRALON+REALAOVERSKOTT))«1.000000000E77
£101 ENS (SYNTHAFORVF~(SYNTHAKRALON+SYNTHAOVERSKOTT) > <1,000000000E77
C113 ENS(SYNTHASUM1 (SYNTHAWXSYNTHALAROUR) ) =SYNTHASUM1 (SYNTHAKRALON)
[121 ENS (REALASUM1 ( REALAWXREALALAROUR) ) =REALASUM1 (REALAKRALON)

£133 ENS(SYNTHASUM1 ((RIM)XxSYNTHAFORVF) )=SYNTHASUM1 (SYNTHAOVERSKOTT)

[143] ENS(REALASUMI ( (RtM) XREALAFORVF) )=REALASUM1 ( REALAOVERSKOTT)
L1531 ENS Xz0

[161] ENS X:i1

£i7l ENS ((SUM1 VA)+(SUM1 QCURR))=(1-RRINKOPL:141)

£181 ENS((SUM1 (INP-AK3AIMEID) )+(SUM1 QCURR))=(BRINKOPL1L41)
L1931 DIFF&(XMXxSUM1 S)-(SUM1 Xx§)

L2031 ENS DIFF=<(0.01xSUM1 S)

vounivogav

Vv Ze¢A DDIV B
[13 A
[21 a TO 'DIVIDE' A TREND PERCENTAGE.
£31 A 'Z' 1S COMPUTED AS THE SOLUTION TO: (1+A)=(1+Z)*ER
(] [
£33d ZeTl+x(®1+A) R
v
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VLEVLOIV
¥ A«DEV X

£11 AEX-+/X+pX
v

VIISPOSE1AFIRMSLOIV

Vv DISPOSE1AFIRMS
11 S (TESTUTSKRIFT=0)/START

£21 ‘REALARATIO'
31 REALARATIO
[k 'SYNTHARATIO'
LSl SYNTHARATIO
[é61 "INPUTRATIO'
C71 INPUTRATIO
[81 ‘REALASALES'
[e1 REALASALES

£1013 'SYNTHASALES"

[1113 SYNTHASALES

£123 'SLUT PA TESTUTSKRIFT I DISPOSEL1AFIRMS

[133 START:

Cikl =w

£1531 KILL 'SCALE MAKEQUARTERS®

[16] KILL ‘RAMARKET FIRMID RESALAEROUR SYNTHASALES RESASALES RATIO1 RAT
I02 INPUTRATIO®

L1713 KILL 'REALARATIO SYNTHARATIO RESAEXPORT REALAINP LIST K3AIMELD

[181 @ATHIS FUNCTION DELETES VARIAELES AND FUNCTIONS OF NO FURTHER USE.
v

VDISPOSE2AFIRMSLOIV

Vv D[ISPOSE2AFIRMS
£11 +(TESTUTSKRIFT=0)/START.

£21 ' SAMARKET®
[31 SAMARKET
[41 'A21

LSl A21

£é61 'A22°

c71 A22

el *INP®
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£1o01
[113
£1213
[131]
Ciu3
L1851
[161]
[171
£181
£191
£201
[211
[2217
[231
L2413
[253]
[261]
[271
£281
[291
£301
[313
£321
[333
[341]
331
[361]
£373
£381
[391]
Cuol
[413
[u21
[433
C4uy]
[453
Chéd
L4731

481
[493]
[3501

[511
[s21
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INP

'QCURR"

QCURR

'M75°

M75

"AKIAIMED®
AK3ZAIMED
"AK3AFINISH'®
AK3AFINISH
'REALAFORVF '
REALAFORVF
‘SYNTHAFORVF'®
SYNTHAFORVF
‘FORVF’

FORVF

' REALALAEROUR"
REALALAROUR
'SYNTHALAEOUR®
SYNTHALAROUR

' REALAW®
REALAW
'SYNTHAW'
SYNTHAW
'REALAOVERSKOTT"
REALAOVERSKOTT
"SYNTHAOVERSKOTT®
SYNTHAOVERSKOTT
"OVERSKOTT"®
OVERSKOTT

' REALAKRALON'
REALAKRALON
'SYNTHAKRALON®
SYNTHAKRALON
‘LON’

LON

'SLUT PA TEST®
START:

KILL "X FADATA SAMARKET NAMNAMARKET A21 A22 INP QCURR M75°
KILL '"AK3AIMEL AK3AFINISH REALASALES REALAFORVF SYNTHAFORVF FORVF

REALALAROUR SYNTHALAROUR

KILL ‘REALAW SYNTHAW REALAOVERSKOTT SYNTHAOVERSKOTT OVERSKOTT'®
KILL "REALAKRALON SYNTHAKRALON LON SCALE HELP'
KILL "IOAMATRIX CONTROLS REALASUM1 SYNTHASUM1 LISPOSE1AFIRMS RAND

OMIZE USING QFR1 HISTORY BETWEEN®

[
vnTHIS FUNCTION DELETES FUNCTIONS ANI' VARIABLES OF NO FURTHER USE..
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voivveooav
vV ZeM DIVT? OV
£11 ENS(peV)I=(pM)C11
L2131 A
£33 a TO RIVIDE A MATRIX WITH A VECTOR:
fu3d a EACH ELEMENT 'MCI;J3' IS DIVIDED RY VLI,
[S3 A THUS, "M’ MUST HAVE AS MANY ROWS AS 'V' HAS ELEMENTS.
[é1] A
C71 ZeM=u(dpM) pV
v
viiurPLOlv

V  ZeNUM DUP EL
[13 A Z€(NUMO13pPELLC13), (NUML2IpELL2]), ... » (NUMDNIPELLIND)
£23 ENS(1zppNUM), (12ppEL)
£33 ENS(1gp,NUM), (2:p,EL)
4] ENS(1=p,NUMIVv((p,NUMI)=(p,EL))
s3] NUM¢ (pEL ) pNUM
L6l ZEELLDCO#AZ) /Z¢, B0 CIT/NUMY » pNUM) 1 oRUM) X (A [ /NUM) = ENUMD

VENSCOIV

V ENS STRING
1] 4 (v/STRING=1)/0
£21 "ERROR: "’
£33 «')8I°
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YKILLLDIV

¥ KILL NAMES; POS; DUMMY
[11l L:2(0=pNAMES)/0

€21 POSeNAMES '
£31 DUMMY«[JEX(POS-1) tNAMES
tul NAMES«POSINAMES
£s3 SL
v
VMULT1COAV
¥V Z¢F MULTL M
CL13] A .
[23 A TO MULTIPLY FIRMS' DATA WITH A MARKEY VECTOR:
£31] A 'F' IS THE FIRMS' DATA VECTOR.
(i3] g 'M' IS THE MARKET VECTOR.
[S] an GLOBAL VECTOR ‘MARKET' CONTAINS MARKET NUMEER OF EACH FIRM.
Lé1 a 'Z' IS THE RESULTING (FIRM VECTOR) DATA.
[71 A
[81] Z+FxMLMARKET]
v
VYMULT7COAV

¥ ZeM MULT? V
S ] ENS((eV)=(pM)C11])
£23 f TO MULTIPLY A MATRIX WITH A VECTOR:
L33 A EACH ELEMENT 'MLI;JJ' IS MULTIPLIED WITH ‘VLI1'.
[yl A THUS, 'M' MUST HAVE AS MANY ROWS AS 'V' HAS ELEMENTS.
[53 A
L6131 ZeMxR(®pM) pV



11
21
[31
[u1
[S1
£é61
71
81
(7]
[101
£111
L1231
[131
[iu3d

£131
L1631
171
[i81
[191]

C[13l
[21
£31
[
[51
Lé61
71
el
L£93l
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VRANDOMIZECDOIV

C¢A RANDOMIZE RB;D;E;AID
C+((REALASUML A)++/NAMNAMARKET ,=14)[SAMARKET]
an EACH ELEMENT OF C EQUALS CORRESPONDING REAL MARKET AVERAGE
+((0=K)Al1=pB) /END
s IF B=0, SKIP CORRELATION ASPECT
De (pNAMNAMARKET) tR
E¢(pIIB
A HELP VEBLES: D=REAL PART OF R, E=SYNTHETIC PART OF B
AIDCE-( (E+, XSAMARKETe ., =14)++/SAMARKET ., =14) [SAMARKET]
A AID=DEVIATION OF ELEMENTS OF E FROM THEIR MKT AVERAGES
CeC+AIDX((+/(DEV INXDEV A)++/(DEV E)#2)x(pE)+el
A THAT USED THE APPROXIMATION COV(C.E)=COV(A,I)
END': AIDEA—( (A+ XNAMNAMARKET ¢ . =14) =+ /NAMNAMARKET » . =14 ) [NAMNAMARKET ]
A AID=DEVIATION OF ELEMENTS OF A FROFM THEIR MKT AVERAGES
CeC+((TS0+(pCHI?100)+50) x (( (REALASUML AID#%2)++/NAMNAMARKET . =1l)%
0.5)[SAMARKET]
CLI.JI=CCIJx(1+EPSLI.,JI)xSD(ALID)
WHERE: CLIJ=C FOR MARKET I AS COMPUTELD AEROVE

EPSLCI,J] IS UNIFORM OVER CL70.5, 0.351]

SI(:)=STANDARD DEVIATION OF A ON THE ITH MARKET

> P D@ >

VREALASUMILCOIV
ACREALASUML V

TO SUM FROM FIRMS TO MARKETS:

‘v* IS THE FIRM DATA TO BE AGGREGATED, IF IT HAS MORE THAN
ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMBER.

GLOEAL VECTOR ‘NAMNAMARKET' TELLS MARKET NUMBER OF EACH FIRM.
GLOEAL 'NMARKETS® TELLS NUMBRER OF MARKETS.

‘A’ IS THE AGGREGATE.

®» 2 ®» >3 P ®>D

AC((A\NMARKETS) o . =NAMNAMARKET )+ . xV
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£13d ENS(0<PAR), (1ZpPAR), (PARZS¢1, "1IPAR)
£21 a TO GET N SCALED NUMERERS IN DESCENDING ORLER.

£31 A ("14PAR) ARE SIZES OF NUMERERS 2,3,... RELATIVE TO FIRST NUMBER.

41 A AFTER THAT, MORE NUMBERS ARE GENERATED IN A LOGARITHMICALLY DECL
INING FASHION DOWN TO (T1tPAR).

£s1 a NUMERERS ARE NORMALIZED TO HAVE SUM=1.

Lé61 4+ (N=pS¢(NLpS)1S) /L

L?71 S#S;O('1?PAR)X((+7'2?1,PAR)*+N—pS)*'1+\N-PS
81 L:G5¢8++/S

v

VSUM1LQav

¥V AeSUM1 Vv
L13 A
C2] s TO SUM FROM FIRMS TO MARKETS:
£33 R 'V’ IS THE FIRM DATA TO BE AGGREGATED., IF IT HAS MORE THAN
C41 A ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER .
[531 A GLOEAL VECTOR 'MARKET' TELLS MARKET NUMERER OF EACH FIRM.
[61] a GLOERAL 'NMARKETS' TELLS NUMEER OF MARKETS.
£73 a "A° IS THE AGGREGATE.
[8l R
£93] AF ( (\NMARKETS) e . =MARKET)+ ., xV

v

VSUM2LCOIV

¥ AesUM2 V
£1d [ ;
£23 A TO SUM FROM FIRMS TO A COUNTRY TOTAL:
[33] A 'V' IS THE FIRM DLIATA TO EE AGGREGATEL. IF IT HAS MORE THAN
[k] A ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER.
£S1] A 'A' IS THE AGGREGATE.
£63] [
C73 AC+HAV
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VSYNTHASUMLILOIV

V  AE€SYNTHASUM1 V
i1l A€ ( (ANMARKETS) ¢ , =SAMARKET )+, xV
v

VUSINGLOIV

Vv OUT¢REAL USING V
C11 OUT€¢REAL, (REAL RANDOMIZE V)
v
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CHAPTER III

Flow Presentation
of MOSES Initialization and Simulation

by
Kenneth A. Hanson

A MOSES simulation involves a recursive sequence of operations as traced
through with the flow chart. Computations are made on a quarterly basis and
accumulated into annual results. The model is initialized using micro and macro
data, which are brought into consistency through the initialization procedure.
The simulation model combines agent behavior and market processes in deriving
a sequence of quarterly activities. Experiments can be conducted with both
initialization and simulation by changes made to the Istart and Mstart functions.

This flow chart can serve as an introduction to the more detailed technical
specification and listing of model variables. References indicate the number of the
appropriate section in Technical specifications Code in Chapter IV.



- 135 —

MOSES Initialization and Simulation

Micro and Macro Data Base

5182 MACRS2
Istart Initialization procedure
experiment, —_ Result: Rorl
nr 1
Mstart e Update Moses
experiment
nr 2

Moses Simulation

Simulation Results
Snr2Vnrl

Printout Reports
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Updatemoses

Make changes in Moses and introduce
MSTART experiment

PrepareArun
PermanentAchanges
MosesAvariants

Runexp

Set up reports and begin
simulation experiment

Yr (Report)
Run (Simulation exp.)

Run

Begin annual timeloop

Year
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Year

Set exogenous variables; form annual
expectations and targets; perform
quarterly computations; and make annual
update

0 YAexo and YearlyAinit
1 Yearly Aexp
2 YearlyAtarg
EntryAFirms (see Chapter VI)
3 Quarter
4 YearlyAupdate

If
ThisAyear

<
LastAyear

Yes

End of simulation
save and print reports
PrintAout

Repeat
year
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Y Aexo
YearlyAinit
YearlyAexp
YearlyAtarg

Variables with exogenous rates of change
are specified. Expectations and profit
margin targets based on history are
determined.

EntryAFirms (see Chapter VI)

New Firms enter according to profitability
conditions, with size and productivity con-
ditions specified relative to existing firms.

3) Quarter

Agent behavior and market transactions occur
on a quarterly basis in a sequential order as
given in this function.

QAexo

Quarterly Aexp
QuarterlyAtarg
Prodplan )
LabourAmarket
ExportAmarkets
DomesticAmarket
Stosystem

Quarterly Aresult

10 Invfin

11 GovernmentAaccounting
12 MonetaryAsector

13 NationalAaccounting

o= O

© 00 DU W W W
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QAexo
QuarterlyAexp
QuarterlyAtarg

In these three functions annual values for
exogenous variables, expectations, and profit
margin target are converted to quarterly values.

Key variables

ExoAri, Ribwfor, Ridepfor, Qdpfor, Odpin
Txvai(2), Qdwg, Qrealchig, Qinvin, Qinvbld, Qinvg
Qexpdp, Qexpdw, Qexpds, Qexpp, Qexpw, Qexps,
Qexpplm

Qtargm

1)

Prodplan

Firm production plans are derived through a
profit seeking behavioral search; given capital,
expectations and profit margin target.

il ool
Wi~ o

Luupdate
Prodfront,
Initprodplan
TargAsearch

W= O

Key variables

L, Lu, Aman
Mtec, Qtop, Res, Tec

Qexpsu, Qplanq
Qplang, Qplanl, Aman
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5) LabourAmarket
Computation of firm and government employment
and wage.

5.1)  Zlabour (service labour not active)

5.2 Glabour

5.3 Indlabour

5.3)  Indlabour
Interaction among firms, employed, and unem-
ployed, determining firm employment and wage.
Firms may also revise production plans due to
labour market outcome.

5.3.1) LabourAsearch

5.3.2) LabourAupdate

5.3.3) Plangrevise
Key variables

2)  Qwg, Lg

3.2) L, Qw, Qdw, Ru, Aman

3.3) Qplan Q, Qq, Qimg, Imsto, Qoptsu

5.3.1) LabourAsearch
LabourAsearchAinput
Confront

LabourAsearchAoutput
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6) ExportAmarkets

Fraction of desired sales designated for
export market is determined.

Key variables

X, Qpfor, Qsufor

7 DomesticAmarket

Firm and household interaction on product
markets. Price, sales, and import shares are
computed.

HouseholdAinit
Market Aconfront
ComputeAimports
DomesticAresult
External Asectors
HouseholdAupdate
Indirect Ataxes

— = O 00 ~J W BN —

3 MarketAentrance
0
1

NN NN

Key variables

3 Qtbuy, Imp, Qbuy, Pt
7 Qtbuydom, Qtbuyfor
8 Qpdom, Qdpdom

9 QimpurchAin

10 Qc, Qsouh, Qcpi

11

Qvatax

7.3)  MarketAconfront

Iterative process by which price and sales
are determined.

ComputeAbuying
AdjustAprices

NN
D O

. % ComputeAspending
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Stosystem

Industry inventories are distributed over firms
and firm domestic sales computed.

8.1)

Firmsto

Key variables

Sto, Qsudom, Qsdom

QuarterlyAresult

Compute quarterly price, sales, value added
and profit margin. Accumulate over quarters
for annual value.

©©
RO =

Finalqpgsqm
Quarterly Acum

Key variables

Qsu, Qds, Qs
Qdp, Qp, Qva, Qm
cum (inv, Q, VA, S, SU, Snet, L)

10)

Invfin

Compute firm cash flow, source-use of funds,
value of assets, rate of return. Formulate
firm capital investment and Borrowing plan.

Key variables

Qrev, Qdpk, Ki, Kibook
Qtax, Qdiv, Qrr, Rwe
Qdeschbw, Qinv

Inveff
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11) GovérnmentAaccounting
Government Revenues and expenditures are
computed.

12)  MonetaryAsector
Supply of credit and money, and determination
of interest rate. Feedback effect on firm in-
vestment. Foreign flow of cash in bank accounts.

12.1) BankAtransactions

12.2) CreditAmarket

12.3) InvfinAadjustments

12.4) BankAupdate
Key variables

12.1) Fd

12.2) Qchbw, Qchri

12.3) Bw, Qinvlog, K2, Nw

12.4) Ligb, Nwb

13)  NationalAaccounting

Quarterly results are accumulated into national
account reports, at fixed and current
prices.
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Reports

Runexp

Setting up reports files begins
in the Function

Yr
YArAfirm

YR

YARAPrices
YARAIndustryATotal
YARAForeignATrade
YARACountryATotal
YARAMarket

Y ARAHouseholds
YARAGovernment,
YARABankATransactions
YARABankAPosition
YARAFinance
YARAGNP
YARARateAofAReturn
YARADistribution
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YARA"Reportname"

In these functions the report header

is setup and the file name for storage

of data is defined usually as:
YearlyAReportname. Finally a function by
the name YA"Reportname" is called for
defining and storing the data.

|

YA"Reportname"

The variables going into a report are
defined and entered into the report file:
Yearly AReportname.

YearlyA "Reportname"

A character string which contains the
report. Individual reports may be printed
out by: Print"Yearly AReportname"; or all
reports by PrintAout.
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CHAPTER IV

The MOSES Technical Specification Code

by
Fredrik Bergholm, Gunnar Eliasson,
Christina Hartler and Gosta Olavi
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Yearly Initialization
(YEARLY INIT)

At the beginning of each year, the following firmrelated variables
are set to zero:

CUMQ, CUMM, CUMSU, CUMS, CUMWS, CUML, CUMINYV,
CUMVA, CUMSNET

They are all updated each quarter in the block 9.2 "Quarterly
Cumulation".

The following government-related variables are set to zero:
CUMWTAX, CUMITAX, CUMVATAX, CUMCTAX, CUMWSG,
CUMLG, CUMINVG, CUMPURCHG, CUMTRANS, CUMSUBS,
CUMMPRINT, CUMINTG

Finally the following variables are set to zero:

CUMGNPCUR, CUMGNPFIX, CUMEXPORT, CUMIMPORT

Yearly Expectations
(YEARLY EXP)

Exponential smoothing is used as a “specia.l case of weighted time
averages in chapter II. The smoothing factors SMP, SMW, SMS,
the constants E1, E2 and the "extroversion" coefficient R do not
vary between firms. DP, DW, DS were computed last yéa.r in block
14 "Yearly update".

Prices

HISTDP:= SMPxHISTDP+(1-SMP)xDP

HISTDPDEV:= SMPxHISTDPDEV+(1-SMP)x(DP-EXPDP)
HISTDEPDEV2:=SMPxHISTDPDEV2+(1—SMP)x(DP-—EXPDP)2



1.1.5
1.1.6
1.2

1.2.1
1.2.2
1.2.3
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1.3.2
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EXPIDP:= HISTDP+EIxHISTDPDEV —
—E2xyHISTDPDEV2
EXPXDP:= EXOGENOUS
EXPDP:= (1-R)xEXPIDP+RxEXPXDP
Wages
HISTDW:= SMWxHISTDW+(1-SMW)xDW
HISTDWDEV:= SMWxHISTDWDEV +(1-SMW )x(DW—-EXPDW)
HISTDWDEV2:= SMWxHISTDWDEV2 +
+(1-SMW)x(DW—-EXPDW )2
EXPIDW:= HISTDW+E1xHISTDWDEV+E2xyHISTDWDEV2
EXPXDW:= EXOGENOUS
EXPDW:= (1-R)xEXPIDW+RxEXPXDW
Sales
HISTDS:= SMSxHISTDS+(1-SMS)xDS
HISTDSDEV:= SMSxHISTDSDEV +(1-SMS)x(DS—-EXPDS)
HISTDSDEV2:= SMSxHISTDSDEV2+(1-SMS)x(DS-EXPDS)?2
EXPIDS:= HISTDS+E1xHISTDSDEV-E2xyHISTDSDEV2
EXPXDS:= EXOGENOUS
EXPDS:= (1-R)xEXPIDS+R~EXPXDS

Yearly Targeting
(YEARLY TARG)

The targeting function is a special case of the smoothing device in
block 1, with R = E1 = E2 = 0. The feed-back value of margin M is
computed in block 14 "Yearly update". The fraction EPS increases
target pressure (if it is not zero).

MHIST:= SMT x MHIST + (1-SMT) x M
TARGM:= MHIST x (1+EPS)
We will also make experiments with the following formula, where

TARGXM is exogenous or e.g. the actual profit margin for a market
leader:
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3.1

3.1.1
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TARGM:= MAX{MHIST x (1+EPS),
(1-R) x MHIST x (1+EPS) + R x TARGXM}

Quarterly Expectations
(QUARTERLY EXP)

Long-term expectations are transformed to a quarterly basis. In all
quarters except the first one, a trade-off takes place with respect to
immediate experience. Prices that firms expect to pay for input
materials are computed.

_ EXPDW
QEXPDW:= EXFDW
QEXPDS:= EXFDS

(Not in the first quarter each year)

QEXPDP:= QEXPDP + FIP x (QDP—QEXPDP)
QEXPDW:= QEXPDW + FIW x (QDW—QEXPDW)
QEXPDS:= QEXPDS + FIS x (QDS—QEXPDS)

QEXPP:= QP x (1+QEXPDP)
QEXPW:= QW x (14+QEXPDW)
QEXPS:= QS = (1+QEXPDS)

Expected purchasing price for input materials; from explicit and
external sectors:

QEXPDPIM(MKT):= SUM(QQxQEXPDP

QEXPDPIM(IN):= QDPIN — QCHTXVA2

QEXPPIM:= (1-TXVA2) x QPDOM x (1+QEXPDPIM)
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3.2 Quarterly Targeting
(QUARTERLY TARG)

3.21 QTARGM:= TARGM

4 Production System and Production Planning
(PRODPLAN)

4.LU Updating of Unemployment
(LUUPDATE)

Retirements are computed, and new entries to the labour force
are added to the pool of unemployed.

41U.1 LF:= LU 4 LG + SUM(L)

4LU.2 L:= L x (1-RET)

4.1.U.3 AMAN1,2.3:= AMAN1,2,3 x (1-RET)
4104 LU:= LU x (1-RET)

41U.5 LU:= LU 4+ ENTRY x LF

4.0 Production Possibility Frontier

In block 4, the following function describes the relationship between
labour input and maximum production for a firm under normal
profitability conditions:

- L
40.1  QFR(L) = WTIX x (1-RES) x QTOP x [1 _ QTOE ]

The inverse of this function will also be used:
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Determinihg Change in Production Frontier
(PRODFRONT)

Productivity of modern equipment is updated. Depreciation is
accounted for. A fraction of total investment (LOSS) does not
influence production capacity directly but is directed to the
"residual slack", and can be used in future expansions only if
current slack is low. Productivity has to be updated since old and
new equipment differ in quality.

MTEC:= MTEC x (14+QDMTEC)
(QDMTEC is entered exogenously)

QTOP:= QTOP x (1-RHO)

QCHQTOP1:= (1-LOSS) = QINV (SPINVEFF

(QINV and INVEFF from block 10, Investment—Financing)

INVEFF |

QCHQTOP2:= MIN|LOSS x LNV (SP

. RESMAX_RES = RESMAX—RES , (10p4QCHQTOP1)

bl 1_
(The slack RES cannot exceed RESMAX)

QCHQTOP:= QCHQTOP1+QCHQTOP2

RES.— RES x (QTOP+QCHQTOP1) + QCHQTOP2
= QTOP+QCHQTOP

TEC.= §TOP+QCH§TOP
+

QTOP:= QTOP + QCHQTOP
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Initial Quarterly Production Plan
(INITPRODPLAN)

This initial plan is based on the sales forecast, plus the desire to
keep the stock at its "optimal" level.

QEXPSU:= JEXPS

QPLANQ:= MAX {0, QEXPSU + ()ELE’T%MngT_O}

Search for Target Satisfaction
(TARGET SEARCH)

This block describes how a firm varies its combination of labour
input and production level to satisfy its profit margin requirement
(QTARGM). When the target is reached, search is terminated; this
means that each section within 4.3 is entered only if the firm has
not yet found a satisfactory plan.

The diagrams and search paths on the next page explain how this
search process has been modelled. Note that search will probably
terminate within one of the paths, and not at a corner. Two cases

can be distinguished, depending on whether the initial plan implies
recruitment or not.

Two devices called "SAT" and "SOLVE" are referred to throughout
the block; they are described in 4.3.12 and 4.3.14.

The specification in 4.3 holds for each firm, one at a time.

The name QEXPPNET will be used to denote a "net" sales price:
QEXPP — SUM(IO x QEXPPIM)
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RESDOWN x RES

|

L(NOW)

Search path, case A: QPLANQ < QFR(L)

Q RESDOWN x RES

A

6 5
B ___—=—%RES
I
8B :

I
I
I
[
I
I
I
I
| |
L(NOW)

Search path, case B: QPLANQ > QFR(L)
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QEXPPNET:= QEXPP — SHARE x [SUM(I0 x QEXPPIM)]
Is the initial plan feasible, and does it imply recruitment?

IF QPLANQ > QTOP x (1-RES) x WTIX
THEN GOTO 4.3.7
ELSE IF QPLANQ > QFR(L)
THEN GOTO 4.3.6
ELSE CONTINUE

Does the initial plan give satisfaction at "1" in the diagram?:
IF SAT (QPLANQ, L)
THEN QPLANL:=L
GOTO 4.3.11

Increase production with same labour force. Raise until production
frontier or stock limit is reached (path 2).

Q2:= MIN[QFR(L),QEXPSU + MAXSTO — STO]

IF SAT(Q2,L)
THEN QPLANQ:= g L x E)X<PW 4
QPLANL:=L
GOTO 4.3.11

ELSE IF Q2:=QFR(L)
THEN GOTO 4.3.5
ELSE CONTINUE

Note: This step of the search has proven not to conform with
practice in most firms. Thus, in most simulations we bypass this
step. Computationally this is done by setting Q2 equal to
MIN[QPLANQ, QFR(L)] in the first equation in this step.

Cut down labour force, still producing up to the level Q2 (path 3).

IF SAT [Q2, RFQ(Q2)]

THEN QPLANQ::((Q2
_ (1-QTARGM ) x Q2xQEXPPNET
QPLANL:= QEXPWTA

GOTO 4.3.11



4.3.5

4.3.6

4.3.7

4.3.8

~157—

Reduce production down to QPLANQ, with corresponding decrease
in labour force (path 4).

IF SAT [QPLANQ, RFQ(QPLANQ))
THEN QPLANQ, QPLANL:=SOLVE
GOTO 4.3.11
ELSE Q7:= QPLANQ
GOTO 4.3.8

With an initial plan implying recruitment, will the profit target be
reached?

IF SAT [QPLANQ, RFQ(QPLANQ)]
THEN QPLANL:= RFQ(QPLANQ)
GOTO 4.3.11

First step in search when initial plan implies recruitment (path 6).

IF SAT[QFR(L), L]
THEN QPLANQ, QPLANL:= SOLVE
GOTO 4.3.11
ELSE Q7:= QFR(L)

Keep production at the level Q7 (as it resulted from 4.3.5 or 4.3.7),
but reduce the slack RES and thereby the labour force. RESDOWN
is a model parameter (path 7), telling how much slack can be
reduced during a single quarter.

IF SAT [97’ RFQ(—RESDOWNARES * Q7)]
THEN QPLANL:= Q7 A M) EXPPNET
1-QTARG xQ 7 x
QPLANL:= (1=Q QEX%,)W /ﬂf

RES:= 1 %FFEQ'P'LTN%TH LoRES

GOTO 4.3.11
ELSE RES:= RESDOWNxRES
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4.3.9 With the new, lower, slack from 4.3.8, try to reach target by
reducing production and labour force (path 8).

IF SAT(0,0)
THEN QPLANQ, QPLANL:= SOLVE
GOTO 4.3.11

4.3.10 No plan could be found that satisfies profit target. The firm is
eliminated from the model, and the labour force is added to the pool
of unemployed.

LU:=LU+1L
NULLIFY this firm.

4.3.11 QPLANQ and QPLANL have now been decided. The AMAN
vector, describing the 2-quarter lag of firings, is updated. (AMANI
can be fired this quarter).

LAYOFF:= MAX(L-QPLANL, 0)

AMAN1:= MIN(LAYOFF, AMAN2)
AMAN2:= MIN(LAYOFF—AMAN1, AMAN3)
AMAN3:= LAYOFF-AMAN1-AMAN?2

4.3.12  "SAT": This device is used to find out if a certain combination Q/L
of planned production and labour force will satisfy profit targets.

IFL>0

THEN MARGIN:= 1 — 5= (QEXEW/ 4

ELSE (L=0)MARGIN:=
i EXPW/ 4

x(1— X X
(The case L=0 is used in 4.3.9)

IF MARGIN > QTARGM
THEN SAT:= TRUE
ELSE SAT:= FALSE
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4.3.13 "SOLVE MONEY": This device ascertains that no step in
SEARCH leads to less expected profits in money terms than in
position before. If decrease step back to earlier position and EXIT
with plan.!

4.3.14  "SOLVE": This device solves the equation:

1 - oQRLANL gQXEXPWézl% _ QTARGM

for QPLANL, with an error less than 0.1%. Once QPLANL is
found, QPLANQ is also calculated as

QPLANQ:= QFR(QPLANL)

The equation is

- QPLANL x (QEXPW/4)
“TEC
«QPLANL
QTOP }xQEXPPNET

WTIXx(1-RES)xQTOP x {l—e
_ QTARGM

Substitute y = %%81, « QPLANL

SEE y « QEXPW/4)
1- — = QTARGM
WTIXx(1—RES)xQTOP (1—e™ Y)xQEXPPNET

EXPW

-y _
l—e - (1 x x( 1— X X x4xy

With a substitution this gives
1Y = px y
or fly)=bxy+e Y =1=0

with  f'(y)=b—e?¥

(b > 0 must hold when we enter SOLVE, else no solution can be
found).

1 This block is not being used for the moment.
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We use Newton—Raphson's formula

- _fg}(ll
Y=Yy

with the starting value Yoi=1 /b, which is surely greater than the

exact root, and gives convergence with all f/f' positive.

For b > 1, the algorithm gives the correct result y = 0. The
possiblity of b < 0 must be checked, however.

Intermediate Products

The main part of this block has been moved to 5.4.3.2. Now
QPLANQ is saved before it is changed in the labour market block.

QPLANQSAVE:= QPLANQ

Labour Market
(This block does no longer exist)
(This block does no longer exist)

Government Sector Labour Market
(GLABOUR)

Government sector takes the labour it wants from the pool of
unemployed. Wage increase is equal to average wage increase in
industry last quarter.

QCHLG:= MIN(LU,LGxRET+QREALCHLG)
(QREALCHLAG is entered exogenously)

LG:= LG+QCHLG-RETxLG
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LU:= LU-QCHLG

Notice that if QCHLG < 0, this means that people are fired from
government sector.

QDWG:= QDWIND

QWG:= QWGx(1+QDWG)

Industry Sector Labour Market

(INDLABOUR)
This block consists of three parts:
— Labour search
— Labour update

—~ Revision of production plans

They are all further specified below.

Labour Search
(LABOUR SEARCH INPUT; CONFRONT; LABOUR
SEARCH OUTPUT)

Describes the sequence of actions that determine the labour
force in every firm for the next quarter.

In LABOUR SEARCH INPUT (5.4.1.0) some help variables are
introduced.

In CONFRONT (5.4.1.1 — 5.4.1.11) the actual interaction for
new labour takes place.

Firms are ranked in order of the planned relative change in
recruitment. Each firm is allowed to "attack" another firm,
chosen at random. The desired change in new employment
(CHL) is continuously changed. Firms strive to make CHL
equal to zero. Firms that achieve this objective refrain from
further raiding of other firms. This procedure is repeated
NITER times (NITER is a model parameter).
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54.1.2

54.1.3

5.4.14

54.1.5

5.4.1.6

5.4.1.7
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In LABOUR SEARCH OUTPUT (5.4.1.12 — 5.4.1.13), results
are summarized and layoff lags accommodated.

Desired change in labour force, and initial wage offering:

IF CHM > 0
THEN CHL:= QPLANL - L
ELSE CHL:= RFQ(QPLANQ) — L

WW:= QW 4 IOTA x (QEXPW ~ QW)
LL:= L concatenated to LU (The pool of unemployed will
take part in the interactions)

Rank firms in decreasing order after CHL/L.

Repeat 5.4.1.3 — 5.4.1.11 NITER times (one time representing
one attack from each firm).

Repeat 5.4.1.4 — 5.4.1.10 for each firm.

Select the firm that is to perform the next attack (from the
ordering in 5.4.1.1). Denote it by 1.

IF CHL(I) < 0 THEN GOTO 5.4.1.10 (in this case the firm does
not want any more labour).

Choose a firm to attack. Denote the firm being attacked by II.
The selection is done at random by a function called HIT. The
probability for a certain firm to be chosen is the size of its
labour force, divided by the sum of the labour forces in all firms
plus the number of unemployed. The relative probability to hit
the pool of unemployed is increased by a factor SKREPA.

We now check whether the attacked object really was a firm
(II < NTOT), or whether it was the pool of unemployed (II =
NTOT + 1) (cf. comment to 5.4.1.0).
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IFIT<NTOT
THEN GOTO 5.4.1.8
ELSE GOTO 5.4.1.9

5.4.1.8 We now check whether the attack was a success (i.e. whether
the wage of the attacking firm was high enough) or not.

IF WW(I) > WW(II) x (1+GAMMA)
THEN GOTO 5.4.1.9
ELSE WW(1):=WW(I)+KSIx{WW(II)x(1+GAMMA )~
- WWw(D)}
GOTO 5.4.1.10.

5.4.1.9 If we come to this statement, the attack was a success, and
labour is moved from firm II to firm I. If the "attacked firm"
was the unemployed, (i.e. Il = NTOT+1) the attack is always a
success.

NOW:= MIN{THETAxLL(Il), CHL(I)}
LL(I):= LL(I)+NOW
CHL(I):= CHL(I)-NOW
LL(IT):= LL(I)-NOW
IF 11 < NTOT
THEN CHL(II):= CHL(II)+NOW

5.4.1.10 One attack is completed, GOTO 5.4.1.3

5.4.1.11 All firms have had the opportunity to attack once, GOTO
5.4.1.2

(Labour market interactions are now completed).
5.4.1.12 Summarize results; abandon help variables:
LU:= Last component in LL

QCHL:= LL - L
QCHW:= WW — QW
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People who leave one firm for another are subtracted from the
layoff-lagging vector AMAN in their first firm.

EXIT:= MAX(0, ~QCHL)
IF EXIT > AMAN1 + AMAN?2
THEN AMAN3:= AMAN3 — (EXIT-AMAN1-AMAN?2)
(but AMAN3 > 0 must hold)
IF EXIT > AMANI1
THEN AMAN2:= AMAN2 — (EXIT — AMANI)
(but AMAN2 > 0 must hold)
IF EXIT >0
THEN AMAN1:= AMAN1 — EXIT
(But AMAN1 > 0 must hold)

Labour Update

Layoff is accommodated. Wage increase in the industry is com-
puted. Labour force and wage is updated for each firm, as
determined in the previous block.

Layoffs; AMANT1 is a limit on how many people a firm can fire
this quarter.

SACK:= MIN{AMAN1, MAX(0,L + QCHL — QPLANL)}
QCHL:= QCHL — SACK

AMANIL:= AMANI — SACK

LU:= LU + SUM(SACK)

Wage average and trend:

_ SUM(L x QW
OLDQW:= !(SUM(L? )

SUM{(L+QCHL) x (QW-+QCHW
NEWQW:= SUM( +(S‘?UM{%+QCI(1% }+Q |

QDWIND:= NEWQW _
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Update labour force and wage:
L:= L + QCHL
QDW:= QCHW

QW:= QW + QCHW

Unemployment:

QCHRU:= s sowry ~ RV

RU:= RU + QCHRU

Revision of Production Plans
(PLANQREVISE)

If a firm has lost too much of its labour force, or could not meet
recruitment plans, its production plan must be reduced. The
same holds if the firm has too low levels in its input-goods
inventories. The new level of production assigned to the variable
QQ is determined in this block. Input-goods inventories are
updated. Optimum sales volume is computed.

QPLANQ:= MIN|QPLANQ, QFR(L)]
(QFR is the production frontier as described in block 4.0)

Each firm computes its desired purchasing for each kind of
input material used in its production. This is based on current
production plan, plus an inventory-correction component. For
the time being, no speculative behaviour is assumed. Later on,
this will be done via the definition of OPTIMSTO (see 8.2.6)
taking into account current and expected future prices.

QIMQ:=SHARExIOxQPLANQSAVE+ OFHIMST0- T MITO
QDO QPLANG |

QQ:=QQ x (1+QDQ)

IMSTO:=MIN(MAXIMSTO,IMSTO+QIMQ-SHARExIOxQQ)
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0.QEXPSU x ———8B1ar0-5710~

QEXPSU+T—“TMIMSTO

QOPTSU:=MAX

Export Markets

Export share and supply, price and sales in foreign markets are
determined. Export component of industry subsidies is computed.

IF QPDOM x (1-TXVA2) > QPFOR

exox L QPDOM x (1—-TXVA2) — QPFOR
THEN X:=X—X % gy * OPFOT

ELSE X:= X + (1-X) x owry *

QPFOR — QPDOM x (1-TXVA2)
QOPDOM x (I-TXVA2)

This formula can make X > 1 or X < 0. If this happens, X is put
equal to one (or to zero).

QSUFOR:= X x QOPTSU

QPFOR:= (1+QDPFOR) x QPFOR

(QDPFOR is entered exogenously.)

(This equation holds both for explicit and external model sectors.)

QSFOR:= QSUFOR x QPFOR x (1+RSUBS)

QSUBSFOR:= SUM (QSUFOR x QPFOR x RSUBS)

QEXPORT:= SUM {HSFOR }

Domestic Product Market
(DOMESTIC MARKET)

This block encompasses the behaviour of firms and households
within a complete input-output system for the economy. The supply
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side includes also imports and external sectors. Demand comes from
households, government (consumption and investments), firms and
external sectors (input materials and investments, with residential
construction as a separate component).

Market Entrance

Household Initialisation

Market confrontation

Computation of Household Expenditures
Computation of Total Buyings

Price Adjustments

Compute Imports

Domestic Result

© 0 N O G W N

External Sectors
Updating of Households' Data
11. Indirect Taxes

—
[am)

Computationally, blocks 4, 5, 6 are sub-blocks to "Market Con-
frontation".

Functionally, blocks 1, 6, 8 describe the behaviour of firms. Blocks
2, 4, 10 form an integrated model of household behaviour and can be
studied separately. Blocks 3, 5, 7, 9, 11 link the pieces of the full
input-output system.

The producing sectors in the model (exclusive of government) can

be grouped as:
MKT — Explicitly producing sectors
IN — External model sectors

Household expenditure categories include all MKT and IN sectors,
plus savings. The following grouping of the categories is more
relevant for the households:

NDUR - Services and non-durable goods
DUR - Durable goods
SAV  — Saving
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Market Entrance

Each firm computes its optimum sales volume. When determining
an initial offering price, firms plan as if prices in domestic and for-
eign markets will develop similarly. Any changes in indirect taxes
are assumed, by firms, to be carried by buyers.

QOPTSUDOM:= (1-X) x QOPTSU

QPRELPDOM:= QPDOM x (1+QCHTXVA2) x

SUMJQOPTSUDOM " éKEXPP}

(The average is from firms to markets, giving one preliminary price
for each market.)

Household Initialisation
(HOUSEHOLD INIT)

Households' total income consists of wages less payroll tax, inter-
ests, government transfer payments (where an unemployment com-
pensation is singled out), dividends from firms (previous quarter),
and previous quarter's surplus from external model sectors (these
sectors have no labour force; the quantity QINPAY includes both
wages and capital income). From total income the income tax is
deducted, and the remaining disposable income is distributed among
households. Last, each household's share of required saving (from
the previous quarter) is computed.

QTRANS:= (RTRANSxQTTAX) + LU x RLU x

. SUM[LxQW x (1-TXW)]
IxS UM(L)

_ RIH<WH
QINTH:= SUM {—4—]

Qrws:= LEIWG | givpay + sum {2gW)
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QWTAX;= LOXQWG , TXWG | +{dINPAY+SUM{%9ﬂ}}x

. _TXW
T+TXW

QTL= (QTWS—-QWTAX)+QINTH+QTRANS+QTDIV

QITAX:= QTI x TXI1

Qo= QTLQITAX

QSPSAVREQ:= QSAVHRE

Market Confrontation
(MARKET CONFRONT)

Adjust import shares IMP for explicitly producing sectors. Form the
vector PT of trial prices. Let supply and demand interact a pre-
specified number of times.

IF QPDOM > QPFOR

THEN IMP-—IMP+ 1=IMP QPDOMx(la"}l;)F(Xﬁm—QPFOR

x

—vp_ IMP__ QPFOR—QPDOMx(1-TXVA?2
ELSE IMP:=IMP — zryrvp Qﬂfgvmﬁxvﬁrl

This formula can make X > 1 or X < 0. If this happens, X is put
equal to one (or to zero).

PT(MKT):= (1-IMP)xQPRELPDOM+IMPxQPFOR/(1-TX VA2)
PT(IN):= QPDOM(IN) x QDPIN

Government consumption in each category:
QPURCHG:= GKOFF x LG x WGAREF /4xPT

Perform 7.3.5 — 7.3.7 MARKETITER times:

Compute household expenditures (see 7.4).
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Compute total buyings (see 7.5).
(Not in the last iteration)

Adjust prices (see 7.6).

Computation of Household Expenditures
(COMPUTE EXPENDITURES)

This block describes how households react to a set of trial offering
prices in the expenditure categories. It will interact with firms
several times in an iterative manner. The expenditure categories
correspond to the producing model sectors and to savings.

Prices are called PT (trial) and QPH (last quarter's final prices).
QDI comes from block 7.2.

All variables have an order of magnitude referring to one household,
not to the aggregate.

Preliminary Consumer Price Index (CPI), based on new prices in all
expenditure categories:

QPRELCPL= SUM[QC()] ,
SUM

QCHDCPL= QPRELCPL_\ (pyopy

Essential nondurables consumption (goods and services).

QSPE(NDUR):= CVA(NDUR) x PT(NDUR)

2 Experiments will also be made with the following formula:
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Essential consumption of durable goods:

SWAP:= ALFA3 x (QCHRL _ 4CHDCPI) + ALFA4 x QCHRU

_ PT(DUR) = CVA(DUR) _
QSPE(DUR):= L

~PT(DUR) . STODUR-QDI x SWAP

Essential level of saving:

QSPE(SAV):= (WHRA x QDI — WH) + QDI x SWAP
(WHRA is updated in 7.10.4)

Adjustment to income constraint
("I" denotes NDUR,DUR,SAV)

QSP(I):= BETA1(I) x QSPE(I) +

4 {BETAQ(I) 4 BETABQE! x %PRELCPI} N

9 {QDI—QSPSAVREQ—SUM[BETAI(I) 9 QSPE(])]}

Where all BETAL » 0
SUM(BETA?2) = 1
SUM(BETAS3) = 0

QSP(SAV):= QSP(SAV) + QSPSAVREQ

For all non-saving categories QSP > 0 is enforced. Thus, at this
stage SUM(QSP) > QDI might hold. This is accomodated in the
block 7.10 "Household Update", where savings are recomputed as a
residual.

Computation of Total Buyings
(COMPUTE BUYING)

This block constructs a full demand matrix for the economy in
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volume terms. The matrix QBUY will have rows corresponding to
each MKT and IN producing sector, and columns for input
materials, also MKT and IN, plus final demand from G, HH, INV.
All equations below result in one component for each producing
sector, with the exception of 7.5.6, where the external sectors' input-
output matrix is inverted to generate production for these sectors
only.

QBUY(MKT):= SUM(QIMQ)

QBUY(G):= 91%{@
QBUY/(HH):= M{&%Sﬂ

QINVTOT:=OMEGAG x QINVG + OMEGABLD = QINVBLD +
+ OMEGAIN x QINVIN + OMEGA x SUM(QINVLAG)

INVTOT
QBUY(INV):= pror i e S T VAT

QQIN:= SUM {(1 - LEIMPIND L 103)

« SUM(QBUY|MKT,G,HH,INV]) » I-IMELIN }

This sum over QBUY computed other sectors' demand on goods
(input-materials, government, households, investments) from the ex-
ternal sectors.

QBUY(IN):= (102 and 103) x QQIN

QTBUY:= SUM(QBUY)
This gives total purchasing from each sector.

Price Adjustments

(PRICE ADJUST)

This block describes how firms (in each iteration) adjust their
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prices, once the market has responded to a set of prices with
provisional expenditures.

The common goals of the firms in a market is to keep prices (sales
sum) up and the stock at OPSTO.

MAXDP2:= (1-IMP) x MAXDP

IF QTBUY x (1-IMP) < SUM(QOPTSUDOM)

MAXDP2 x PT

THEN PT:= PT - —

MAXDP2 x PT

ELSE PT:= PT + 4 —

where the fraction MAXDP is a model parameter.

Compute Imports

Import fractions are used to compute normal import volumes for
each market, inclusive of external markets. Market interactions may
result in a demand that would lower stocks below minimum levels.
In that case, "extra" imports are used to satisfy this demand (ex-
plicit markets only).

QTBUYFOR1:= IMP x QTBUY
QTBUYDOM:= QTBUY — QTBUYFORI

Explicit sectors only:

QMAXTSUDOM::MAX{O,SUM[QQ+(STO—MINSTO)—QSUFOR}}

QTBUYDOM:= MIN{QTBUYDOM,QMAXTSUDOM}

"Extra" imports:
QTBUYFOR2:= QTBUY—-QTBUYDOM+QTBUYFOR1)

QTBUYFOR:= QTBUYFOR1 + QTBUYFOR2

QIMPORT:= SUM{QTBUYFOR x QPFOR}
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Domestic Result

Domestic price is updated in each market (cf. QPH in 7.10.5). Total
domestic sales volume is computed for each market.

QDPDOM,:=[(PT,~IMP,xQPFOR,)/(1-IMP,)xQPRELPDOM, )] x

« [QPRELPDOM,/QPDOM,] — 1, —1,.2,3.4
PTi
QDPDOMIZ m -1 i:5,6,7,8,9,10

i
QPDOM:= (1+QDPDOM) x QPDOM
QTSUDOM:= QTBUYDOM
External Sectors
Compute foreign and domestic sales for external sectors. Correction
for purchases of input materials gives value added. The net cash-
flow, being payed to households as wage and capital income next
quarter, is computed by subtracting payments for investments from
external sectors (residential construction and "other"; both being
exogenously specified).
QEXPORTIN:= SUM[QPFOR(IN) x XIN x QQIN]
QEXPORT:= QEXPORT + SUM{QEXPORTIN}
QSDOMIN:= QTBUYDOM x QPDOM x (1-TXVA2)
QIMPURCHIN:= QBUY(IN) x QPDOM x (1-TXVAZ2)

QVAIN:= QSDOMIN + QEXPORTIN — QIMPURCHIN

QINPAY:= SUM{QVAIN} — {QINVBLD + QINVIN}
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7.10 Updating of Households' Data
(HOUSEHOLD UPDATE)

This block adjusts household variables after firm-households

interactions, . resulting in a set of prices and a final household

expenditure pattern. Trial prices (PT) are then made final (QPH).
7.10.1  Nondurables consumption

QC(NDUR):= QSP(NDUR)"

7.10.2  Durables consumption and update

STODUR:= 2L (DUR) . sTODUR + QSP(DUR)

QC(DUR):= RHODUR x STODUR
STODUR:= (1I-RHODUR) x STODUR

7.10.3  Saving
QSP(SAV):= QSAVH:= QDI — SUM{QSP(NDUR,DUR)}
WH:= WH + QSAVH

7.10.4  Addicted levels
(I denotes NDUR and DUR)
CVA(I):= SMOOTH(I)xCVA(I)+[1-SMOOTH(1)] x 951

WHRA:=SMOOTH(SAV)<WHRA-+(1-SMOOTH(SAV)x{i

7.10.5  Prices

QPH:= PT
OLDQCPIL:= QCPI
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SUIQC (D) 4
SU

QCPL=

QDCPI:= (QCPI OLDQCPI)/OLDQCPI
Indirect Taxes

Value added tax is calculated for purchases from households and
government. If TXVAI > 0, value added tax is charged also for in-
vestments. Last, the share of value added tax that is related to
imports is computed. This will be needed later for GNP accounting.

QVATAX:= TXVA2 x {QPURCHG + SUM(QSP)}
(One component for each explicit and external sector.)
(Only when TXVAI < 0)

._ QPDOM x_(1-TXVA?2) _
MORE:= S QBUY(INV)

QVATAX:= QVATAX + TXVA1l x MORE

QVATAXIMP:= SUM{Q%E%.};@ N QVATAX}

Inventory System
(STOSYSTEM)

Distributing Change in Inventories over Firms
(FIRMSTO)

Change in inventories industry by industry is distributed over
individual firms. Thereafter domestic sales are calculated for each

firm.

3 See note to 7.4.1.
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For each firm, compute the maximum inventory it could end up
with —if domestic sales are zero:

LIMSTO:= STO + QQ — QFSUFOR

For each firm, compute upper and lower limits to the result of the
distribution process below:

UPPER:= MIN(LIMSTO,MAXSTO)
LOWER:= MIN(LIMSTO,MINSTO)

For each industry, compute total change in inventories to be
distributed between firms:

TOTCHSTO:= MIN{[SUM(QQ—QSUFOR)]-QTSUDOM,
SUM(UPPER-STO)}

(The second alternative in the MIN corresponds to waste due to
limited inventory capacities.)

TOTCHSTO will be reduced below; record the quarterly change for
each industry:

QCHTSTO:= TOTCHSTO
Record the waste for each industry:
QWASTE:= SUM(QQ-QSUFOR)—-QTSUDOM-TOTCHSTO

Some firms might end up with inventories outside the prespecified
limits. We adjust for that:
IF STO > UPPER
THEN TOTCHSTO:= TOTCHSTO+STO-MAXSTO
STO:= UPPER
ELSE IF STO < LOWER
THEN TOTCHSTO:=TOTCHSTO+STO-MINSTO
STO:= LOWER
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The rest of TOTCHSTO is distributed over the firms.
IF TOTCHSTO >0
THEN STO:=STO + mﬁ%%% « TOTCHSTO

ELSE STO:=STO + SU%RVE%%W « TOTCHSTO

Domestic sales are calculated in volume terms:

QSUDOM:= QQ—QSUFOR—QCHSTO

(where QCHSTO for each firm is the sum of the changes in
inventories made in 8.1.6 and 8.1.7).

And domestic sales in money terms, where account is taken for
industry subsidies and value added tax:

QSDOM:= QSUDOM x (1+RSUBS) x QPDOM x (1-TXVAZ2)
Industry subsidies are computed as a fraction of domestic sales.
(Note that subsidies were also payed relating to foreign sales; see
block 6: Export Markets.)

QSUBSDOM:= SUM{QSUDOMxRSUBSxQPDOMx(1-TXVA2)}

Reference Inventory Levels

Minimum, maximum and optimum levels are computed for finished-
goods and input-goods inventories. The levels are a fraction of
"current" sales in volume terms:

Estimate "current" sales and price, compatible with longer-term
trends.

15 J-1)/2
CURS 4 » SX(IHEXPIDS /)7 + CUMS ~ (1+H18TDS/4) U D)/

_ 4xPx(14+EXPIDP/4)’ 15 4 jucUMPx(1+HISTDP/4)—1)/2
CURP:= amLe

(J is the number of quarters that are recorded in the CUM
variables).
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— _ CURS
MINSTO:= SMALL x Gunp
— nic « CURS

OPTSTO:= MINSTO + BETA x (MAXSTO-MINSTO)

MINIMSTO:= IPSMALL x 10 x SHARE x Guos
_ . CURS
MAXIMSTO:= IMBIG x IO x SHARE x SURS

OPTIMSTO:= MINIMSTO + IMBETA x (MAXIMSTO-MINIMSTO)

Calculating Final Prices, Sales and Profits
(FINALQPQSQM)

We have the values of prices and sales in foreign and domestic
markets, and calculate total sales, average prices, value added, and
net sales. This enables us to determine this quarter's profits.

QSU:= QSUFOR + QSUDOM

_ QSFOR_+ QSDOM _
QDS:= o 1

QS:= QSFOR + QSDOM

QDp:= 98/QSU _

QP:= QS/QSU

x{QP-SHAREX[SUM ( 10x(QPDOMx(1-TXVA2
QDVA:= 99:{Q [ éVA Q ( N

QVA:= QVA x (14+QDVA)

QSNET:= QS — SUM[QIMO x QPDOM x (1-TXVA2)]
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QM:I—Lfm%ﬁQQ

Quarterly Cumulation
(QUARTERLY CUM)

Investments, production, value added, sales, wage sum, and
labour force are cumulated. Up-till-now margin, price, and wage
level are computed. (J is the number of the quarter within the
year).

CUMINV:= CUMINV + QINVLAG

CUMQ:= CUMQ + QQ

CUMVA:= CUMVA + QVA

CUMS:= CUMS + QS

CUMSU:= CUMSU + QSU

CUMSNET:= CUMSNET + QSNET

CUMW&:CUMWS+Lx%W

T J

._ 4 x CUMWS
CUMW:= T=—oomT,
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Investment Financing
(INVFIN)

Compute gross cash inflow; sales minus wages and purchases of
input materials, plus and minus interests. Update value of
production equipment — two depreciations schemes are followed
by the firm, one for its own, internal considerations and one for
taxation purposes. Update inventory components of balance
sheet. Compute corporate taxes, and postulate for dividends
that they relate in a certain way to taxes. Now, net cash inflow
can be computed, including those subsidies which are considered
by firms to be temporary.

Current rate of return gives desired new borrowing; the latter
being adjusted for the degree of capacity utilization in the firm.
Desired change in the holdings K2 of liquid assets is computed,
based on sales level.

Next quarter's installment of production equipment is com-
puted, and the corresponding "investment efficiency" (capital-

output ratio) is derived.

Last, certain macro-level variables are aggregated for later use.

QREV:= QM x QSNET + K2 * RIK2_BW « RIF

Short-hand variable for inflation of capital equipment:
QDPK:= UM{OMEGAx(QDPDOM+QCHTXVA1-QCHTXVA2)}

K1:= QINV + K1 x (1+QDPK)
QDEPR:= RHO x K1
K1:= K1 — QDEPR

K1BOOK:= QINV + K1BOOK
QDEPRBOOK:=MAX{0,MIN(QREV,RHOBOOKxK1BOOK)}
K1BOOK:= K1BOOK — QDEPRBOOK '
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10.5 K3IMED:= SUM{IMSTO x QPDOM x (1-TXVA2)}
K3FINISH:= STO x QP
K3:= K3IMED + K3FINISH

10.6 QTAX:= TXC x MAX{0,QREV—QDEPRBOOK}

10.7 QDIV:= RTD x QTAX

10.8 QCASH:= QREV — (QTAX+QDIV) + QS x RSUBSCASH

10.9 QRR:= 4 9%%%%3

10.10 QDESCHBW:=BW «{ALFABW+BETABW «(WX% 4 qppk — RIE)

IF QDESCHBW > REDCHBW x BW, THEN

10.10.1 QDESCHBW:= REDCHBW x BW
A:= K1 + (K2+QDESCHK2) + K3
QDESCHBW:=QDESCHBWxMAX{0,1 — ELINVx | UTREF —

~qrovs{ 17|

QDESBW:= Q

10.11 QDESCHK2:= (RW x CURS) — K2
(CURS as in 8.2.0)

10.11.1 QDESCHBW:= BWACHECK

{A - (BW+QDESCHBW)}
A

10.12 QINV:= DELAY(QINVLAG,TMINV)

(A third-order exponential delay function, with average delay
time equal to TMINV).

10.13 INVEFF:= TOPlx P

(Now follow macro-level monetary aggregates.)
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QCTAX:= SUM(QTAX)
QINTF:= SUM(BW x RIF/4)
QTDIV:= SUM(QDIV)
QINTK2:= SUM(K2 x RIK2/4)

QSUBSCASH:= SUM{QS x RSUBSCASH}

Government Accounting

Incomes are taxes on wages, income, value added, and corporate
profits. Expenditures are for wages, investments, purchases,
transfers and business subsidies. This is corrected for interest
payments, and quarterly government surplus (or deficit) is com-
puted. The surplus/deficit is accommodated via a combination
of domestic and foreign borrowing, and via changes in the stock
of money. — After that, all variables are cumulated over the
year.

QTTAX:= QWTAX + QITAX + QVATAX + QCTAX
QWSG:= LG x QWG/4

QSUBS:= QSUBSFOR + QSUBSDOM + QSUBSCASH
QSPG:= QWSG + QSUBS + QTRANS + SUM(QPURCHG)
QINTG:= (DEPG x RIDEPG/4) — (BWG x RIBWG /4)

QINTGFOR:=(DEPGFOR x RIDEPGFOR/4) —
— (BWGFORXRIBWGFOR/4)

QSURPLUSG:= QTTAX+QINTG+QINTGFOR-QSPG—QINVG
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11.8 QMPRINT:= (POLICY OPTION)

11.9 QCHPOSGFOR:= (POLICY OPTION)
POSGFOR:= POSGFOR + QCHPOSGFOR
DEPGFOR:= MAX(0,POSG)

BWGFOR:= MAX(0,~POSGFOR)

11.10 QCHPOSG:= QSURPLUSG + QMPRINT — QCHPOSGFOR
POSG:= POSG + QCHPOSG
DEPG:= MAX(0,POSG)
BWG:= MAX(0,—POSG)

(Now follow cumulations.)

111 CUMWTAX:= CUMWTAX + QWTAX
11.12 CUMITAX:= CUMITAX + QITAX

11.13 CUMVATAX:= CUMVATAX + QVATAX
11.14 CUMCTAX:= CUMCTAX + QCTAX
11.15 CUMWSG:= CUMWSG + QWSG

11.16 CUMLG:= LG+CUML§3 x (I-1)

(J is the number of the quarter within the year.)

11.17 CUMSUBS:= CUMSUBS + QSUBS
11.18 CUMTRANS:= CUMTRANS + QTRANS
11.19 CUMPURCHG:= CUMPURCHG + QPURCHG

11.20 CUMINVG:= CUMINVG + QINVG
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CUMINTG:= CUMINTG + QINTG + INTGFOR

CUMMPRINT:= CUMMPRINT + QMPRINT

(Exit here if not the last quarter within the year.)

11.23

11.24

11.25

11.26

11.27

11.28

11.29

11.30

11.31

11.32

11.33

11.34

11.35

11.36

WTAX:= CUMWTAX
ITAX:= CUMITAX
VATAX:= CUMVATAX
CTAX:= CUMCTAX

_ CUMWSG _

WSG:= WSG x (1+DWSG)
DWGi= SUMWSG

WG:= WG x (1+DWG)

SUBS:= CUMSUBS

TRANS:= CUMTRANS

PURCHG:= CUMPURCHG

SPG:= WSG + SUBS + TRANS + SUM(PURCHG)
INVG:= CUMINVG

INTG:= CUMINTG

SURPLUSG:= WTAX + ITAX + VATAX + CTAX +
+ INTG —SPG - INVG

MPRINT:= CUMMPRINT
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Monetary Sector

Bank Transactions

This block performs monetary accounting to make possible the
determination of money supply in block 12.2: The stock of
claims on foreign importers is added to via exports, and is
depreciated from at a certain rate. A corresponding scheme
holds for the stock of debts to foreign exporters, which is
updated via imports and maturation. (Note that individual
items entering either of these stocks are pooled and lose their
identity.) The bank's holding of foreign liquidity can now be
updated, and its holdings of domestic liquidity is updated to a
temporary status — this will later on be recomputed (block 12.4)
when firms' new deposits and borrowings are known.

Monetary time reaction parameters are affected by the
foreign/domestic rate-of-interest differential:

Ve LAMDA2 x (RI-RIBWFOR)

RFPA MAXRIDIFF

(But enforced within interval + LAMDA2)

L FASS+QEXPORT
QFASSPAY:= m—mm%—(mvj

QCHFASS:= QEXPORT — QFASSPAY

FASS:= FASS + QCHFASS

o FD+8IMPORT
QFDPAY:= T~ (1T

QCHFD:= QIMPORT — QFDPAY
FD:= FD + QCHFD

QCHLIQBFOR:= QFASSPAY+QINTGFOR-QFDPAY—
—QCHPOSGFOR
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LIQBFOR:= LIQBFOR + QCHLIQBFOR

QCHLIQB:= QINTF+QSAVH+QCHPOSG+QIMPORT+
+QCHPOSGFOR-QINTK2—-QINTH-QINTG—
—QINTGFOR—QEXPORT

Credit Market

Demand for and supply of funds is computed. In case of excess
demand, households are forced to an extra net savings com-
ponent (up to a ceiling). After that, firms have to reduce their
claims on new borrowing, to a certain extent. The other major
borrower, the Government, never has to reduce its desired new
borrowing. Instead, the bank is left with unsatisfied monetary
restrictions. — Last, the effect on the rate of interest is com-
puted.

QDEMFUND:= MAX(0,—~QCHPOSG) +
+ SUM{MAX(0,QDESCHBW)}

After this quarter's credit market operations, the bank's
liquidity must not fall below a certain fraction of total
borrowing. This gives one limit to the availability of new loans:

QSUPFUNDI:=

LIQB+QCHLIQB+SUM(QDESCHK 2 ) ~RFUND1x{SUM(BW)+BWG}

T+RFUNDI1
Another limit to the availability of loans comes from the stipu-
lation that, after the quarter, the bank's liquidity must not be

below a certain fraction of total deposits:

QSUPFUND2:= LIQB + QCHLIQB + SUM(QDESCHK2) —
— FUND2 = {SUM(K2+QDESCHK2) + DEPG + SUM(WH)}

QSUPFUND:= MAX{0,MIN(QSUPFUND1,QSUPFUND2)}

(It is also possible to specify that supply always equals
demand.)
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QSAVHREQ:= MIN{KAPPA1xMAX[0,SUM(QDI)],
MAX(0,QDEMFUND—-QSUPFUND)}

QREDTBW:= MIN{KAPPA2xSUM[MAX(0,QDESCHBW)],
MAX(0,QDEMFUND—QSUPFUND—QSAVHREQ)}

QCHBW:= QDESCHBW—QREDTBW x

. MAXSOzQDESCHBWE
0,

(This last equation holds for each firm, not for the aggregate. It
distributes the forced reductions in firms' borrowing in a simple,
proportional fashion.)

QCHRI:= LAMDA1 x QPEMFUND — QSUPFUND

(But enforced within interval + MAXQCHRI)
RI:= RI + QCHRI
(But enforced within interval MINRI — MAXRI)

Domestic rates of interest move in parallel with the "nominal"
rate RI, with a certain difference between borrowing and lend-
ing rates:

RIBWG:= RI
RIDEPG:= RI — MB
RIF:= RI

RIH:= RI - MB
RIK2:= RI — MB

Foreign rates of interest are exogenous:

RIBWGFOR:= RIBWFOR
RIDEPGFOR:= RIDEPFOR
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Investment Financing Adjustments
(INVFIN ADJUSTMENTS)

This block completes the account of financial flows within each
firm: New borrowing was determined in 12.2.7, and via the de-
sired change in the holdings K2 of liquid assets, investments are
computed as a cash-flow residual. The firm's net worth is then
computed. — Last, some macro entities are aggregated.
OLDINV:= SUM(QINVLAG)

BW:= BW + QCHBW

QINVLAG:= MAX(0, QCHCASH + QCHBW — QDESCHK2)

(Negative investments are not possible; in that case K2 will act
as the residual so that desired and actual K2 differ.)

QCHK2:= QCHCASH + QCHBW — QINVLAG

K2:= K2 + QCHK2

NW:= KI + K2 + K3 - BW

If NW < 0, then BAD:=BAD +1  (BAD = 0 initially)

If BAD = 6, then nullify

(Now follow macro—level monetary aggregates.)

12.3.9

12.3.10

12.3.11

QTCHBW:= SUM(QCHBW)
QTCHINV:= {SUM(QINVLAG)} — OLDINV

QTCHK2:= SUM(QCHK2)
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Bank Update

Now that credit market operations are cleared, the bank's
balance sheet can be completed, and the stock of money com-
puted:
QCHLIQB:= QCHLIQB + QTCHK2 — QTCHBW
LIQB:= LIQB + QCHLIQB
NWB:= (Assets) — (Debts) =

= {SUM(BW)+BWG+FASS+LIQBFOR+LIQB}-

— {SUM(K2)+DEPG+SUM(WH)+FD}

MONEY:= SUM(K2) + DEPG + SUM(WH)

National Accounting

Gross National Product is computed from supply and demand
sides, and at current and fixed prices. — Last, quarterly data is
cumulated over the year.

Current prices; components 13.1.1 — 13.1.5 give GNP from the
supply side and 13.1.5 — 13.1.14 give it from the demand side.
(The two sides are always equal in the model.)

Help entities to accomodate changes in inventories:
QCHTSTOCURF:= SUM(K3FINISH) — TSTOCURF
TSTOCURF:= TSTOCURF + QCHTSTOCURF
QCHTSTOCURM:= SUM(QPDOMxSTO) — TSTOCURM
TSTOCURM:= TSTOCURM + QCHTSTO

Production in explicit model sectors:

SUM(QSNET) + QCHTSTOCURF
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Production in external sectors: QVAIN

Indirect Taxes:

SUM(QVATAX) + SUM(QCHTSTOCURM) —
SUM(QCHTSTOCURF) — QVATAXIMP

Subsidies:= (QSUBS—QSUBSCASH)

Government wages (entering on both sides of the GNP account-
ing): QWSG

Government purchases: SUM(QPURCHG)
Private consumption: SUM(QSP) — QSAVH

Investments made by explicit model sectors:
SUM(QINVLAG) — QTCHINV

Investments made by external sectors, exclusive of housing:
QINVIN

Investments for residential construction: QINVBLD
Government investments: QINVG

Inventory changes: SUM(QCHTSTOCURM)

Exports: QEXPORT

Imports: — (QIMPORT-QVATAXIMP)

Fixed prices, deflated to a reference year; components 13.2.1 —
13.2.5 give GNP from the supply side and 13.2.5 — 13.2.14 it
from the demand side. (The two sides are always equal in the

model).

Production in explicit model sectors:
P(REF) x {SUM(QQ) — QWASTE}
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Production in external sectors: PREF x QQIN
Not relevant when measuring in fixed prices).
Government wages, deflated to the government wage level of
the reference year (and thus assuming no increase of productiv-
ity in the Government sector); entering on both sides of the

GNP accounting:

LG x WGREF/4

Governments purchases: SUM{PREF épggglRCHG}

Private consumption; sum over non-saving categories:

SUM{PREF x QSP}

Investments made by explicit model sectors:

SUMI/PREF x OMEGA x [SUM(QINLAG)—QTCHINV)
QPDOM = (I-TXVA2)/ (1—TXVAT)

Investments made by external sectors, exclusive of housing:

SUM{ PREFXx ?E/[_EGAII; x 1{NVIN1 }

Investments for residential construction:

SUM{ PREF : Ol\l/IEGABLD x 1ENVBL]l)}

Government investments:

SUM{ PREE‘ XIE)_MEGAG x Ql INVG . }

Inventory changes: SUM(PREF x QCHTSTO)
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13.2.13 Exports: SUM(PREFxQSUFOR) + SUM(PREFxXINxQQIN)
13.2.14 Imports: -SUM(PREFxQTBUYFOR)

13.3 Cumulations

13.3.1 CUMGNPCUR:= CUMGNPCUR + QGNPCUR

13.3.2 CUMGNPFIX:= CUMGNPFIX + QGNPFIX

13.3.3 CUMEXPORT:= CUMEXPORT + QEXPORT

13.34 CUMIMPORT:= CUMIMPORT + QIMPORT

(Exit here if not last quarter in the year.)

13.4.1 GNPFIX:= CUMGNPFIX
13.4.2 GNPCUR:= CUMGNPCUR
13.4.3 EXPORT:= CUMEXPORT
13.4.4 IMPORT:= CUMIMPORT
14 Yearly Update

Yearly production, price, wage, sales, margin, value added, and net sales are
computed, based on cumulation in block "Quarterly Cum".

14.1 DQ:= %M—Q-1

Q:=Qx(1+DQ)

14.9 pp.— CUMS/CUMSU _,

P:=P x (1+DP)
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DW:= 1

CUMWS / CUML _
W

W:i= W x (1+4DW)

CMH:= CUMM - M

M:=M + CHM
_ CUMVA

VA:= VA x (1+DVA)

SNET:= CUMSNET
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Exogenous Variables

The following variables are entered on a year-to-year basis:

Tax parameters: TXC, TXW, TXWG, TXI2, TXI3
Industry subsidies: RSUBS

The following variables are entered quarterly:

Tax parameters: QCHTXVA1, QCHTXVA2
(updating TXVA1, TXVA2)

Prices: QDPFOR, QDPIN

Public sector: QREALCHLG, QINVG

Interest rates abroad: RIBWFOR, RIDEPFOR

External sectors investments: QINVIN, QINVBLD

The following variables are kept constant:
Technological progress: QDMTEC
Expectations: EXPXDP, EXPXDS, EXPXDW

Labour force: ENTRY, RET
Transfer Payments: RTRANS

The following variables are Government "Policy Options":

Changes in the monetary base: QMPRINT
Government borrowing abroad: QCHPOSGFOR
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Constant used in INVFIN to determine firms' desired
change in borrowing.

Constant used in COMPUTE EXPENDITURES to
determine the short-term swap between savings and
expenditures on durables.

Constant used in COMPUTE EXPENDITURES to
determine the short-term swap between savings and
expenditures on durables.

For each firm, a three-component vector accomodating
the two-quarter lag of layoffs. The first component holds
the number of people that can be fired this quarter, etc.

Counts number of quarters during which NW<0.

Constants used to compute optimum finished-goods
inventory levels in relation to MINSTO and MAXSTO.
Same for all firms within a market.

Constant used in INVFIN to determine firms' desired
change in borrowing.

Constants used in COMPUTE EXPENDITURES to
adjust household expenditures in different categories to
the income constraint. All BETA1>0.

Constants used in COMPUTE EXPENDITURES to
adjust household expenditures in different categories to
the income constraint. SUM (BETA2)=1.

Constants used in COMPUTE EXPENDITURES to
adjust household expenditures in different categories to
the income constraint. SUM(BETA3)=0.

For each firm, the fraction of current yearly sales that
firms consider as maximum for their finished-goods
inventories.

Subroutine checking each firm's (net worth)/total assets.

A firm's total borrowing. Updated in INVFIN
ADJUSTMENTS.

Current level of the Government's domestic borrowing.
Updated in GOVERNMENT ACCOUNTING

Current level of the Government's borrowing abroad.
Updated in GOVERNMENT ACCOUNTING.

Each firm's desired change in labour force. A help
variable used within LABOUR SEARCH to accommo-
date market interactions.
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For each firm, its change in profit margin from one year
to another (a difference between fractions). Computed in
YEARLY UPDATE.

Aggregate corporate taxes during one year. Computed in
GOVERNMENT ACCOUNTING.

Aggregate corporate taxes, cumulated over the year in
GOVERNMENT ACCOUNTING.

Aggregate export value, cumulated over the year in
NATIONAL ACCOUNTING.

The components of the gross nationai product in current
prices, cumulated over the year in NATIONAL
ACCOUNTING.

The components of the gross national product in fixed
prices, cumulated over the year in NATIONAL
ACCOUNTING.

Aggregate import value, cumulated over the year in
NATIONAL ACCOUNTING.

Government net receipts of interest, cumulated over the
year in GOVERNMENT ACCOUNTING.

For each firm, a cumulation over the year of its
investments. Updated in QUARTERLY CUM.

Government investments, cumulated over the year in
GOVERNMENT ACCOUNTING.

Aggregate income taxes, cumulated over the year in
GOVERNMENT ACCOUNTING.

For each firm, a cumulation over the year of the number
of employed. Updated in QUARTERLY CUM.

For the government, a cumulation over the year of the
number of employed. Updated in GOVERNMENT
ACCOUNTING.

For each firm, a cumulation over the year of its profit
margin. Updated in QUARTERLY CUM.

Changes in the monetary base, cumulated over the year
in GOVERNMENT ACCOUNTING.

For each firm, its cumulated sales price within a year.
Computed in QUARTERLY CUM.

The government's purchases of goods and services (less
investments), cumulated over the year in GOVERN-
MENT ACCOUNTING.
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For each firm, a cumulation over the year of its
production volume. Updated in QUARTERLY CUM.

For each firm, a cumulation over the year of its sales
value. Updated in QUARTERLY CUM.

For each firm, a cumulation over the year of its net sales,
less purchases of input materials. Updated in
QUARTERLY CUM.

For each firm, a cumulation over the year of its sales
volume. Updated in QUARTERLY CUM.

The government's subsidies of the industry, cumulated
over the year in GOVERNMENT ACCOUNTING.

Aggregate government transfer payments to households,
cumulated over the year in GOVERNMENT
ACCOUNTING.

For each firm, a cumulation over the year of its value
added. Updated in QUARTERLY CUM.

Aggregate value added tax, cumulated over the year in
GOVERNMENT ACCOUNTING.

For each firm, its cumulated wage level within a year.
Computed in QUARTERLY CUM.

For each firm, a cumulation over the year of its wage
sum. Updated in QUARTERLY CUM.

Government wage sum, cumulated over the year in
GOVERNMENT ACCOUNTING.

Aggregate payroll taxes, cumulated over the year in
GOVERNMENT ACCOUNTING.

Each firm's estimate of its current sales per year,
compatible with longer-term trends. Computation is
described in STOSYSTEM.

Each firm's estimate of its current sales price, compatible
with longer-term trends. Computation is described in
STOSYSTEM.

A household's "addicted" consumption volume in each
expenditure category (units per quarter). Updated in
HOUSEHOLD UPDATE.

Current level of the Government's domestic bank
deposits. Updated in GOVERNMENT ACCOUNTING.

Current level of the Government's foreign bank deposits.
Updated in GOVERNMENT ACCOUNTING.
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A help variable used in FIRMSTO to distribute
inventory adjustments among firms.

For each firm, its yearly change in sales price (a
fraction). Computed in YEARLY UPDATE.

For each firm, its yearly change in production volume (a
fraction). Computed in YEARLY UPDATE.

For each firm, its yearly change in sales value (a
fraction). Computed in YEARLY UPDATE.

A vector index, siving "Consumer durables"/"Industrial
investment goods" data from a vector or a matrix.

For each firm, its yearly change in value added (a
fraction). Computed in YEARLY UPDATE.

For each firm, its yearly wage change (a fraction).
Computed in YEARLY UPDATE.

Yearly rate of change in the government wage level.
Computed in GOVERNMENT ACCOUNTING.

Yearly rate of change in the Government wage sum.
Computed in GOVERNMENT ACCOUNTING.

An elasticity, reducing firms' desired new borrowing Sa,nd
hence investments) whenever capacity utilization is low.
Used in INVFIN.

A parameter regulating the inflow of new persons to the
labour market (quarterly fraction of the total labour
force). Exogenous and constant.

A constant forcing firms to sharpen their profit-margin
targets as compared with historical data.

For each firm, discrepancy between actual and planned
labour force (after market interactions). Help variable
used in LABOUR SEARCH to accomodate AMAN layoff
lag.

Each firm's expected change in sales price for a year (a
fraction). Computed in YEARLY EXP.

Each firm's expected change in sales for a year (a
fraction). Computed in YEARLY EXP.

Each firm's expected wage change for a year (a fraction).
Computed in YEARLY EXP.

Each firm's "internally" expected change in sales price
for a year (a fraction). Updated in YEARLY EXP.
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Each firm's "internally" expected change in sales for a
year (a fraction). Updated in YEARLY EXP.

Each firm's "internally" expected change in wage for a
year (a fraction). Updated in' YEARLY EXP.

Aggregate export value during one year. Computed in
NATIONAL ACCOUNTING.

In each market, the "externally" expected change in sales
price for a year (a fraction). Entered exogenously.

In each market, the "externally" expected change in sales
for a year (a fraction). Entered exogenously.

In each market, the "externally" expected change in
wage for a year (a fraction). Entered exogenously.

A constant used in YEARLY EXP to form "internal"
expectations on prices, sales, and wages.

A constant used in YEARLY EXP to form "internal"
expectations on prices, sales, and wages.

The Bank's holding of foreign trade credits (claims on
foreign importers). Updated in BANK TRANS-
ACTIONS.

The sum of the Bank's debts to foreign suppliers of
Swedish imports. Updated in BANK TRANSACTIONS.

A constant describing how firms trade off only just
experienced price change against longer-term expecta-
tions. Used in QUARTERLY EXP.

A constant describing how firms trade off only just
experienced sales value change against longer-term
expectations. Used in QUARTERLY EXP.

A constant describing how firms trade off only just
experienced wage change against longer-term expecta-
tions. Used in QUARTERLY EXP.

Indexing variable, extracting data that relate to Govern-
ment.

A constant telling how big wage increase is needed for a
person that he should leave this job for a new one. Used
in LABOUR SEARCH.

Government purchasing (less investments) in each sector,
as a fraction of Government wage sum.

Gross national product during one year (current prices),
with components as indicated in NATIONAL
ACCOUNTING.
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Gross national product during one year (fixed prices),
with components as indicated in NATIONAL
ACCOUNTING.

Indexing variable, extracting from vectors and matrices
data that relate to households.

For each firm, a timesmoothed average of its ex-
perienced yearly price increase. Updated in YEARLY
EXP.

For each firm, a time-smoothed average of the difference
between actual and expected yearly price increase.
Updated in YEARLY EXP.

For each firm, a timesmoothed average of the square of
the difference between actual and expected yearly price
increase. Updated in YEARLY EXP.

For each firm, a timesmoothed average of its
experienced yearly sales increase. Updated in YEARLY
EXP.

For each firm, a time-smoothed average of the difference
between actual and expected yearly sales increase.
Updated in YEARLY EXP.

For each firm, a timesmoothed average of the square of
the difference between actual and expected yearly sales
increase. Updated in YEARLY EXP.

For each firm, a timesmoothed average of its
experienced yearly increase in wage level. Updated in
YEARLY EXP.

For each firm, a time-smoothed average of the difference
between actual and expected increase in wage level.
Updated in YEARLY EXP.

For each firm, a timesmoothed average of the square of
the difference between actual and expected increase in
wage level. Updated in YEARLY EXP.

Constant used to compute optimum input-goods
inventory level in relation to MINIMSTO and
MAXIMSTO. Same for all firms.

That fraction of one year's use of a certain input good,
which a firm considers as the maximum inventory level
for that good. Individual for each firm.

Import share for each explicit and external sector.
Upde)xted in MARKET CONFRONT (explicit sectors
only).

Aggregate import value during one year. Computed in
NATIONAL ACCOUNTING.
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That fraction of one year's use of a certain input good,
which a firm considers as the minimum inventory level
for that good. Individual for all firms.

For each firm, the inventory level for each kind of input
good. Updated in PLANQREVISE.

Indexing variable, extracting external-sectors data from
any vector or matrix.

Net interest receipts by the Government during one year.
Updated in GOVERNMENT ACCOUNTING.

Indexing variable, extracting from vectors and matrices
data that relate to investments.

For each firm, its investment effeciency (increase in
quarterly production value, divided by investment).
Computed in INVFIN.

Government investments during one year, updated in

GOVERNMENT ACCOUNTING.
11 10
by IOI,] = ¥ IOIJ + VALUE ADDED =1

I=1 I=1

Market-input-output-coefficients. The amount of each
kind of input material that a firm needs for its pro-
duction. Same for all firms in a market; expressed as
volume fractions of production. Assumed to be constant.

The amount of each kind of input material from explicit
model sectors that is needed for production in each of the
external sectors. Expressed as volume fractions of pro-
duction, and assumed constant.

The amount of each kind of input material from external
sectors that is needed for production in each of the
external sectors.

A constant used by firms to form their initial wage offer
in LABOUR SEARCH.

Aggregate income taxes during one year, updated in
GOVERNMENT ACCOUNTING.

Counts the quarters within the year.

A constant giving the maximum fraction of household's
disposable income that can be stipulated as a reduction
in household borrowing (increased net savings) in case of
excess demand on the credit market.

A constant giving the maximum fractional reduction of
firms' desired new borrowing in case of excess demand on
the credit market.
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A constant, used in LABOUR SEARCH, which tells by
how much a firm raises its own wage level after it has
performed an unsuccessful attack.

For each firm, the replacement value of its production
equipment. Updated in INVFIN.

For each firm, the book value (for taxation purposes) of
its production equipment. Updated in INVFIN.

For each firm, its current assets. Updated in INVFIN
ADJUSTMENTS.

For each firm, the value of its total inventory: The sum
of K3IMED och K3FINISH.

For each firm, the value of its input-goods inventory.
Computed in INVFIN.

For each firm, the value of its finished-goods inventory.
Computed in INVFIN.

For each firm, its labour force. Updated in LUUPDATE
(retirements) and in LABOUR UPDATE (other
changes).

A constant used to compute the change in the rate of
interest effected by supply-demand conditions in
CREDIT MARKET.

A constant that indicates how the foreign/domestic
differential in the rate of interest impacts on average
payment times for foreign trade credits. Used in BANK
TRANSACTIONS.

For each firm, discrepancy between actual and planned
labour force (before market interactions). Help variable
used in TARGET SEARCH to accomodate AMAN layoff
lag.

Total labour force in the economy. Updated in
LUUPDATE.

Government labour force. Updated in GLABOUR.

For each firm, the inventory level that it would end up
with at zero domestic sales. A help variable used within
STOSYSTEM.

The bank's holdings of "liquidity", of an unspecified
nature. Updated in BANK UPDATE.

The bank's current holdings of foreign "liquidity", of an
unspecified nature. Updated in BANK TRANSAC-
TIONS.

Each firm's labour force. A help variable used within
LABOUR SEARCH to accomodate the market inter-
actions.
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A constant, telling how much of firms' investments that
are directed to the structural slack.

For each firm, the minimum inventory level it could ever
end up with. A help variable used within STOSYSTEM.

Number of people unemployed. Updated in LUUPDATE
and at various places within block LABOUR MARKET.

For each firm, its yearly profit margin (a fraction).
Computed in YEARLY UPDATE.

Number of iterations on domestic product market. Used
in MARKET CONFRONT.

A fraction which determines maximum yearly deviation
in domestic prices from what firms expect. Used in
ADJUST PRICES to accomodate supply-demand inter-
actions.

For each firm, its "maximum" level for inventories of
each kind of input good (volume terms). Computation is
described within block STOSYSTEM.

A limit on the rate of change for the rate of interest; used
in CREDIT MARKET.

A ceiling on the rate-of-interest movements, used in
CREDIT MARKET.

The maximum difference between foreign and domestic
rate of interest, which is allowed to have an impact on
the rate of payment of foreign trade credits. Used in
BANK TRANSACTIONS.

For each firm, its "maximum" inventory level (volume
terms). Computation is described within block
STOSYSTEM.

The prescribed differential between domestic borrowing
and lending rates of interest.

For each firm, an average of past profit margins (a
fraction). Updated in YEARLY TARG.

For each firm, its "minimum" level for inventories of
each kind of input good (volume terms). Computation is
described within block STOSYSTEM

A floor for the rate-of-interest movements, used in
CREDIT MARKET.

For each firm, its "minimum" inventory level (volume
terms). Computation is described within  block
STOSYSTEM.

Index variable, extracting data that apply to explicit
markets.
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The stock of money in the economy, defined as total
deposits in the bank. Computed in BANK UPDATE.

One year's change in the monetary base (absolute value).
Computed in GOVERNMENT ACCOUNTING.

On each market, technology factor of modern equipment
(potentially produced units per person and quarter).
Updated in PROFRODFRONT.

Index variable, extracting from household "expenditure
category" vectors data that apply to non-durable
consumption categories.

number of households — a constant.

Number of iterations on the labour market each quarter.
Used in LABOUR SEARCH.

Number of people hired in one successful attack on the
labour market. A help variable used within
CONFRONT.

The current number of firms in the simulation.

For each firm, its net value as the residual between total
assets and borrowing. Computed in INVFIN ADJUST-
MENTS.

The net value of the bank, as the residual between assets
and liabilities. Computed in BANK UPDATE.

A distribution vector indicating how firms' outlays for
investments are allocated on purchases from different
model sectors. Assumed to be equal for all firms.

A distribution vector indicating how investments in
residential construction result in purchases from different
model sectors.

A distribution vector indicating how government invest-
ments result in purchasing from different model sectors.

A distribution vector indicating how investments from
external sectors (less residential construction) result in
purchases from different model sectors.

For each firm, its optimum inventory level for each kind
of input good (volume terms). Computed in
STOSYSTEM.

For each firm, the "optimum" level for its finished-goods
inventory (volume terms). Computation is described
within block STOSYSTEM.

Vector, telling in which sequence firms are allowed to
make attacks on the labour market (big relative recruit-
ment plan goes first).
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For each firm, its yearly average sales price. Computed
in YEARLY UPDATE. This price includes any sales-
based subsidies but not value added tax.

The government's net position in the bank. Updated in
GOVERNMENT ACCOUNTING.

The government's net foreign deposit/borrowing
position. Updated in GOVERNMENT ACCOUNTING.

Domestic prices for each model sector from a reference
year. Used in NATIONAL ACCOUNTING.

A help variable used in FIRMSTO to distribute inven-
tory adjustments among firms.

A help variable used in FIRMSTO to distribute inven-
tory adjustments among firms.

On each market, the offering price in one iteration. First
computed in MARKET CONFRONT; later updated in
ADJUST PRICES.

For each model sector, the government's purchases of
goods and services (less investments) during one year.
Computed in GOVERNMENT ACCOUNTING.

For each firm, its total production for a year (volume).
Updated in YEARLY UPDATE.

A matrix giving total quarterly purchasing in volume
terms by each sector from each sector (both explicit and
external sectors). Computed in COMPUTE BUYING for
each iteration on the domestic product market.

A household's consumption in each of the non-savings
expenditure categories (value per quarter). Computed in
HOUSEHOLD UPDATE.

For each variable, the net cash inflow during one quarter,
before new borrowing and payments of investments.
Computed in INVFIN.

For each firm, its quarterly change in borrowing,
computed in CREDIT MARKET.

Attempted rise in consumer price index between quarters
(a fraction). Computed in COMPUTE EXPENDI-
TURES each time households meet an offering price
vector PT.

The quarterly change in the aggregate stock of trade
credits to foreigners. Computed in BANK TRANS-
ACTIONS.

The quarterly change in the aggregate stock of trade
debts to foreigners. Computed in BANK TRANS-
ACTIONS.
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For each firm, its quarterly change in current assets.
Computed in INVFIN ADJUSTMENTS.

For each firm, its quarterly labour force change due to
labour market interactions (retirements are not
included). Computed in LABOUR SEARCH; updated in
LABOUR UPDATE if layoffs occur.

Number of new persons in government sector labour force
each quarter (including replacements for retirements).

The quarterly change in the bank's liquidity. Pre-
liminarily computed in BANK TRANSACTIONS, and
finally established in BANK UPDATE.

The quarterly change in the bank's foreign liquidity.
Computed in BANK TRANSACTIONS.

The quarterly change in the government's net position in
the bank. Computed in GOVERNMENT ACCOUNT-
ING.

QCHPOSGFOR — The quarterly change in the government's net foreign
y 8 g g

QCHQTOP —

QCHQTOP!1

QCHQTOP?
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QCHTSTO
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deposit /borrowing position. Entered in GOVERNMENT
ACCOUNTING as a policy option.

For each firm, quarterly change in production capacity
QTOP due to investments. Computed in PRODFRONT.

Production capacity increase that can be used regardless
of slack considerations. Computed in PRODFRONT.

That part of a production capacity increase which goes
into the firm's slack. Computed in PRODFRONT.

Quarterly change in the base rate of interest. Computed
in CREDIT MARKET.

Quarterly change in rate of unemployment (a difference
between fractions). Computed in LABOUR UPDATE.

On each market, total quarterly change in inventory to
be distributed between firms. Computed in FIRMSTO.

Quarterly change in aggregate (sector-level) inventories,
value at factor prices. Help variable used in NATIONAL
ACCOUNTING.

QCHTSTOCURM— Quarterly change in aggregate (sector-level) inventories,

QCHTXVA1 -

QCHTXVA2 -

valued -at factor prices. Help variable wused in
NATIONAL ACCOUNTING.

Quarterly change in value-added tax rate for investment
goods. Entered exogenously.

Quarterly change in value-added tax rate for non-
investment goods. Entered exogenously.
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For each firm, its quarterly wa%\e change in absolute
terms. Computed in LABOUR SEARCH.

Consumer price index, updated in HOUSEHOLD
UPDATE.

Aggregate corporate taxes during one quarter. Computed
in INVFIN.

Quarterly chan(g)e in consumer price index (a fraction).
Computed in HOUSEHOLD UPDATE.

Total demand on funds for new borrowing during one
quarter, from firms and the government. Computed in
CREDIT MARKET.

For each firm, the quarterly depreciation of its pro-
duction equipment at replacement value. Help variable in
INVFIN.

For each firm, the quarterly depreciation of its
production equipment at book value (for taxation pur-
poses). Help variable in INVFIN.

For each firm, its desired new borrowing for one quarter.
Computed in INVFIN based on current real rate of
return and on the capacity utilization within the firm.

For each firm, its desired change in current assets, to
make these a certain proportion of sales. Computed in
INVFIN.

A household's disposable income for one quarter.
Computed in HOUSEHOLD INIT.

For each firm, its quarterly payments of dividends to the
household aggregate. Computed in INVFIN.

On each market, the rate of technology upgrade for
production equipment (a fraction on quarterly basis).
Entered exogenously.

For each firm, its quarterly increase in sales price (a
fraction). Computed in FINALQPQSQM.

On each market, the quarterly increase in domestic price
(a fraction). Computed in DOMESTIC RESULT.

On each market, the quarterly increase in foreign price (a
fraction). Exogenously entered in EXPORT MARKETS.

For each external sector, the quarterly increase in
domestic price including value added tax (a fraction).
Entered exogenously.

One quarter's relative price increase for investment
goods. A help variable computed in INVFIN, equal for
all firms.
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For each firm, its quarterly increase in production
volume (a fraction). Computed in PLANQREVISE.

For each firm, its quarterly increase in sales value (a
fraction). Computed in FINALQPQSQM.

For each firm, its quarterly increase in value added in
current  prices (a  fraction).” Computed in
FINALQPQSQM.

For each firm, its quarterly wage increase (a fraction).
Computed in LABOUR UPDATE.

The quarterly increase (a fraction) in government wage
level. Computed in GLABOUR.

Average wage increase in the industry during one quarter
(a fraction). Computed in LABOUR UPDATE.

For each firm, its expectation on price increase for the
next quarter (a fraction). Help wvariable used in
QUARTERLY EXP.

For each firm, its expectation on sales value increase for
the next quarter (a fraction). Help variable used in
QUARTERLY EXP.

For each firm, its expectation on wage increase for the
next quarter (a fraction). Help variable used in
QUARTERLY EXP.

Aggregate export value during one quarter. First
computed in EXPORT MARKETS, and then added to
in EXTERNAL SECTORS.

For each external sector, the export value during one
quarter. Computed in EXTERNAL SECTORS.

For each firm, its expected sales price for the next
quarter. Computed in QUARTERLY EXP.

For each kind of input good, the expected purchase price
for a quarter. Computed in QUARTERLY EXP;
assumed to be same for all firms.

For each firm, an expected "net" sales price for the next
quarter, with reductions for purchases of input goods.
Help variable in TARGET SEARCH.

For each firm, its expected sales value for the next
quarter. Computed in QUARTERLY EXP.

For each firm, its expected sales volume for the next
quarter. Computed in INITPRODPLAN.

For each firm, its expected wage level for the next
quarter (expressed on a yearly basis). Computed in
QUARTERLY EXP. ‘ :
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One quarter's payment of trade credits, reducing the
stock FASS of claims on foreigners. Computed in BANK
TRANSACTIONS.

One quarter's payments of trade debts, reducing the
stock FD of debt to foreigners. Computed in BANK
TRANSACTIONS.

For each firm, its production possibility frontier (volume
per quarter) as a function of its labour force. Computa-
tion is described within block PRODPLAN.

Gross national product during one quarter (current
prices), with components as indicated in NATIONAL
ACCOUNTING.

Gross national product during one quarter (fixed prices),
with components as indicated in NATIONAL
ACCOUNTING.

Aggregate import value during one quarter. Computed in
COMPUTE IMPORTS.

For each external model sector, the value of input—good
purchases by the sector during one quarter. Computed in
EXTERNAL SECTORS.

For each firm and each kind of input good, the quantity
(volume terms) that the firm buys of that good during
one quarter. Computed in INTERMEDIATE PRO-
DUCTS.

Households' aggregate wage and capital income from the
external sectors during one quarter. Computed in
EXTERNAL SECTORS.

Aggregate interest payments from firms to the bank
during one quarter. Computed in INVFIN.

Net domestic interest receipts by the government during
one quarter. Computed in GOVERNMENT ACCOUNT-
ING.

Net foreign interest receipts by the government during
one quarter. Computed in GOVERNMENT ACCOUNT-
ING.

Aggregate interest receipts by households during one
quarter. Computed in HOUSEHOLD INIT.

Aggregate interest receipts by firms during one quarter.
Computed in INVFIN.

For each firm, its quarterly installed investments (value
terms). Computed in INVFIN.
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Aggregate investments in residential construction during
one quarter. Entered exogenously, and payed for by one
external model sector.

Government investments during one quarter, exogen-
ously entered.

Aggregate investments by external sectors during one
quarter (less residential construction). Entered exogen-
ously.

For each firm, the money allocated for investments
during one quamter entering as demand on the product
market next quarter. Computed in INVFIN ADJUST-
MENTS.

Aggregate investments in the economy (money terms)
during one quarter. One component for each sector
delivering goods for investments; a help variable used in
COMPUTE BUYING.

Aggregate income taxes during one quarter. Computed in
HOUSEHOLD INIT.

For each firm, its profit margin during a quarter (a
fraction). Calculated in FINALQPQSQM.

For each explicit market, maximum sales volume for a
quarter due to MINSTO considerations. Help variable
used within COMPUTE IMPORTS.

One quarter's change in the monetary base (absolute
value). Entered in GOVERNMENT ACCOUNTING as
a'policy option.

For each firm, its optimum sold volume during a quarter.
Computed in PLANQREVISE.

Optimum sold volume on the domestic market (units per
quarter). Computed for each firm in MARKET
ENTRANCE.

For each firm, its sales price during a quarter (an average
between foreign and domestic price). Updated in
FINALQPQSQM. This price includes any sales-based
subsidies, but not value added tax.

On each market, the domestic price during one quarter.
Updated in DOMESTIC RESULT. This price. includes
value added tax.

On each market, the foreign price during one quarter.
Updated in EXPORT MARKETS This price does not
include value added tax.

For each external sector, the foreign price during one
quarter, not including value added tax. Updated in
EXTERNAL SECTORS.
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Domestic price in each expenditure category as
households see them. Updated in HOUSEHOLD
UPDATE.

For each firm, its planned labour force for a quarter.
Computed in TARGET SEARCH.

For each firm, its planned production volume during a
quarter. Computed in INITPRODPLAN; revised in
TARGET SEARCH and in PLANQREVISE.

Preliminary consumer price index. Computed in
COMPUTE EXPENDITURES each time households
meet an offering price vector PT.

On each explicit market, the firms' initial offering price.
Computed in MARKET ENTRANCE.

For each model sector, the government's purchases
(money terms) of goods and services (less investments)
during one quarter. Computed in MARKET
CONFRONT.

Production for a firm (units per quarter). Computed in
PLANQREVISE.

For each external sector, its aggregate production volume
during one quarter. Updated in EXTERNAL SECTORS.

Quarterly net change in government employment
(number of persons). Entered exogenously in
GLABOUR.

For each firm, the forced reduction (if any) in one
quarter's production volume due to insufficient inven-
tories of  input-materials.  Help  variable in
PLANQREVISE.

The total quarterly amount by which firms have to lower
their desired new borrowing, in the case of excess
demand for funds. Help varible in CREDIT MARKET.

For each firm, its quarterly gross revenue: Sales less
wages and purchases of input materials, plus and minus
interests. Help variable in INVFIN.

For each firm, its rate of return before taxes (a fraction
on a yearly basis). Computed in INVFIN each quarter.

For each firm, its sales value during one quarter. Com-
puted in FINALQPQSQM.

Aggregate household savings (per quarter). Computed in
HOUSEHOLD UPDATE.
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One quarter's reduction in aggregate household
borrowing (forced increase in net savingsi, in the case of
excess demand for funds. Computed in CREDIT

MARKET.

For each firm, its domestic sales value during one
quarter. Computed in FIRMSTO.

For each external sector, its aggregate sales value during
one quarter. Computed in EXTERNAL SECTORS.

For each firm, its foreign sales value during one quarter.
Computed in EXPORT MARKETS.

For each firm, its net sales value (less purchases of input
goods)  during one  quarter.  Computed in
FINALQPQSQM.

Household expenditure in each category (value per
quarter and household). Computed in COMPUTE
EXPENDITURES in each iteration on the domestic
market.

"Essential"” household expenditures in each category
(value per quarter and household). Help variable used
within COMPUTE EXPENDITURES.

Total government expenditures (less investments and
interest payments) during one quarter. Updated in
GOVERNMENT ACCOUNTING.

For each household, one quarter's reduction in new
borrowing (forced increase in new savings) in the case of
excess demand for funds. Computed in HOUSEHOLD
INIT.

For each firm, its sales volume during one quarter.
Computed in FINALQPQSQM.

One quarter's total subsidy payments to firms from the

-government. Computed in GOVERNMENT ACCOUNT-

ING as the sum over three components.

One quarter's subsidy payments, related to domestic
sales, to firms from the government. Computed in
FIRMSTO.

One quarter's subsidy payments, related to exports, to
firms from the government. Computed in EXPORT
MARKETS.

One quarter's temporary subsidy payments ("liquidity
injections") to firms from the government. Computed in
INVFIN.

For each firm, its domestic sales volume during one
quarter. Computed in FIRMSTO.
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For each firm, its foreign sales volume during one
quarter. Computed in EXPORT MARKETS.

Availability of funds for new borrowing during one
quarter, in concordance with prevailing monetary
restrictions. Computed in CREDIT MARKET.

Ceiling on the availability of funds for new borrowing
during one quarter, related to the bank's necessity to
have a liquidity in proportion to its total lending. Help
variable in CREDIT MARKET.

Ceiling on the availability of funds for new borrowing
during one quarter, related to the bank's necessity to
have a liquidity in proportion to total deposits in the
bank. Help variable in CREDIT MARKET.

The government's surplus during one quarter. Computed
in GOVERNMENT ACCOUNTING.

For each firm, its profit-margin target for a quarter (a
fraction). Computed in QUARTERLY TARG.

For each firm, the corporate tax that it pays during one
quarter. Help variable in INVFIN.

Aggregate purchasing (including imports) from each
model sector during one quarter. Computed in
COMPUTE BUYING (volume terms).

Aggregate purchasing (exclusive of imports) from each
model sector during one quarter. Computed in
COMPUTE IMPORTS (VOLUME TERMS).

One quarter's aggregate "normal" (related to an import
fraction) imports within each model sector. Computed in
COMPUTE IMPORTS (VOLUME TERMS).

One quarter's aggregate "extra" (in cases of large excess
demand) imports within each explicit model sector. Com-
puted in COMPUTE IMPORTS (VOLUME TERMS).

One quarter's total new borrowing for all firms. Com-
puted in INVFIN ADJUSTMENTS.

One quarter's aggregate payments of dividends from
firms to households. Updated in INVFIN.

Total household incomes (before taxes) during one
quarter. Computed in HOUSEHOLD INIT.

Potential output for a firm (units per quarter) at zero
slack and infinite labour force. Updated in
PRODFRONT.

One quarter's transfer payments from government to the
household aggregate. Computed in HOUSEHOLD INIT.
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For each explicit model sector, the quarterly sold volume
on the domestic product market (exclusive of imports).
Computed in DOMESTIC RESULT.

Total tax receipts by the government during one quarter.
Updated in GOVERNMENT ACCOUNTING.

Total wage sum in the economy (before payroll taxes)
during one quarter. Help variable in HOUSEHOLD
INIT.

For each firm, its value added during one quarter.
Computed in FINALQPQSQM.

For external sector, its value added during one quarter.
Computed in EXTERNAL SECTORS.

For each model sector, the value added tax generated
during one quarter. Computed in INDIRECT TAXES.

That part of total value added taxes, generated during
one quarter, which is related to imports.

For each firm, its wage level (expressed on a yearly
basis) during one quarter. Updated in LABOUR
UPDATE. The wage includes any payroll taxes.

For each explicit sector, the waste that occurs (during
one quarter) in case of insufficient finished-goods inven-
tory capacities. Computed in FIRMSTO.

Government wage level (expressed on a yearly basis)
durin C% one quarter. Updated in GLABOUR. The wage
includes any payroll taxes.

The government's wage sum during one quarter, includ-
iné any payroll taxes. Computed in GOVERNMENT
ACCOUNTING.

Aggregate payroll taxes during one year. Updated in
GOVERNMENT ACCOUNTING.

For each firm, maximum production for a quarter
regarding sales plan and inventory maximum. Help
variable used within TARGET SEARCH.

For each firm, maximum production for a quarter
regarding actual labour force and slack limitations. Help
variable used in TARGET SEARCH.

For each firm, a quarterly production level, below which
structural slack is activated. Help variable used within
TARGET SEARCH.

A constant implying how much firms rely on external
inforx)na,tion when they form expectations (in YEARLY
EXP).
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Maximum allowed change in borrowing (fraction of BW).

Structural slack for a firm (fraction). Updated in
PRODFRONT and (under target pressure only) in
TARGET SEARCH.

A constant telling by how much firms can reduce their
slack during one quarter.

A constant telling maximum slack any firm can possibly
have.

Retirement rate on the labour market (a fraction on
quarterly basis).

A variable, accounting for the effect of foreign/domestic
rate-of-interest differentials on payment periods for
foreign trade credits and debts. Help variable in BANK
TRANSACTIONS.

For each firm, the minimum labour force needed as a
function of desired production (volume per quarter). The
computation is described within block PRODPLAN; this
is the inverse function to QFR(L).

A fraction indicating the liquidity restriction on the bank
as regards total lending. Used in CREDIT MARKET.

A fraction indicating the liquidity restriction on the bank
as regards total deposits. Used in CREDIT MARKET.

Physical depreciation rate of production equipment (a
fraction on quarterly basis).

Maximum allowed depreciation rate of production equip-
ment, for taxation purposes. A fraction on quarterly
basis.

Depreciation rate of consumer durable goods (a fraction
on quarterly basis).

The base rate of interest, in parallel with which all other
domestic rates move. Updated in CREDIT MARKET.

The exogenous foreign lending rate of interest.

The rate of interest on the government's domestic
borrowing. Updated in CREDIT MARKET. ,

The rate of interest on the government's foreign
borrowing. Updated in CREDIT MARKET.

The exogenous foreign deposit rate of interest.

4 REDCHBW = 0.15 for the present.
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The rate of interest on the government's domestic
deposits. Updated in CREDIT MARKET.

The rate of interest on the government's foreign deposits.
Updated in CREDIT MARKET.

The rate of interest on firms' borrowing from the bank.
Updated in CREDIT MARKET.

The rate of interest on household savings. Updated in
CREDIT MARKET.

The rate of interest on firms' deposits in the bank.
Updated in CREDIT MARKET.

Fraction used in HOUSEHOLD INIT to compute un-
employment compensation in proportion to average wage
level in the industry.

Fraction used in EXPORT MARKETS and FIRMSTG
to compute government subsidies to firms in relation to
their sales value. Same for all firms in a market.

Fraction used in INVFIN to compute temporary govern-
ment subsidies to firms ("liquidity injections"), in
relation to sales value.

Ratio between firms' dividend payments and corporate
taxes; used in INVFIN. Assumed constant, and assumed
equal for all firms.

Ratio between total transfer payments to households
(less unemployment compensation) and total taxes. Used
in HOUSEHOLD INIT; Assumed constant.

Rate of unemployment (a fraction). Computed in
LABOUR UPDATE.

A constant giving firms' desired amount of working
capital (K2) as a fraction of current yearly sales.

For each firm, its sales value during one year. Updated in
YEARLY UPDATE.

For each firm, the number of people fired during a
quarter. Help variable within LABOUR UPDATE.

Indexing variable, giving savings component of household
expenditure vectors.

share; 10j, = purchasing share (fraction of prod.) of
product j for firm i where firm i belongs to product
market.

i =firm-index (1,...10)

j = product-index (1,...10)

m= " " (1,..10)
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For each firm and each kind of input good, the dis-
crepancy between the quantity of the good, needed to
fulfill production plans a certain quarter, and the avail-
able quantity (zero if supplies are enough). Help variable
in PLANQREVISE.

A constant factor by which the probability for the pool of
unemployed to be selected at a labour market attack is
upgraded, as compared with the probability for any firm
to be selected. Used in CONFRONT.

For each firm, the fraction of current yearly sales that
firms consider as minimum for their finished-goods
inventories.

Constant used by households to (each quarter) time-
smooth their addicted consumption levels and savings
ratio.

Constant used by firms to (each year) time-smooth their
price experiences.

Constant used by firms to (each year) time-smooth their
sales experiences.

Constant used by firms to (each year) timesmooth their
profit-margin experiences.

Constant used by firms to (each year) time-smooth their
wage experiences.

For each firm, its net sales value (less purchases of input
goods) during one year. Computed in YEARLY
UPDATE.

Total government expenditures (less investments and
interest payments) during one year. Computed in
GOVERNMENT ACCOUNTING.

For each firm, its current inventory level (volume
terms). Updated in FIRMSTO.

Each household's stock of durable goods (value terms).
Updated in HOUSEHOLD UPDATE.

One year's total subsidy payments to firms from the
governmnent. Updated in GOVERNMENT ACCOUNT-
ING.

The government's surplus during one year. Computed in
GOVERNMENT ACCOUNTING.

A factor determining the short-term trade-off between
savings and expenditures on consumer durables. Com-
puted in COMPUTE EXPENDITURES.

For each firm, its profit-margin target for one year (a
fraction). Computed in YEARLY TARG.
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Technology factor for a firm (units per person and
quarter). Updated in PRODFRONT.

Maximum fraction of a firm's labour force that it can
lose in one labour market attack. Used in LABOUR
SEARCH.

Average payment period for foreign trade credits; used in
BANK TRANSACTIONS.

Average payment period for foreign trade debts; used in
BANK TRANSACTIONS.

For each market, the time constant to adjust import
share in MARKET CONFRONT.

Time constant for firms when adjusting finished-goods
inventories. Used in INTERMEDIATE PRODUCTS.
Assumed to be equal for all firms.

Average delay time to install investments in new produc-
tion equipment. Used in INVFIN; assumed to be equal
for all firms in a market.

Time constant for firms when adjusting finished-goods
inventory discrepancy (years). Used in INNTPRODPLAN
and in PLANQREVISE.

Time constant for firms when they adjust export share in
EXPORT MARKETS (years; common to all firms on a
market).

For each explicit market, the total change in finished-
oods inventories that remains to be distributed between
irms. Help variable in FIRMSTO.

One year's transfer payments from the government to

the household aggregate. Computed in GOVERNMENT

ACCOUNTING.

For each explicit sector, the aggregate finished-goods

inventories at current factor prices. Updated in

NATIONAL ACCOUNTING.

For each explicit sector, the aggregate finished-goods
inventories at current market prices.

The exogenous corporate-tax rate.
An exogenous income-tax parameter.
An exogenous income-tax parameter.

The exogenous value-added-tax rate (investment goods
only).

The exogenous value-added-tax rate (non-investment
goods).
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The exogenous payroll-tax rate for the non-government
sectors.

The exogenous payroll-tax rate for government sectors.

For each firm, the maximum inventory level it could ever
end up with. A help variable in STOSYSTEM.

A 'reference" level of capacity utilization. Used in
INVFIN when firms form their desired new borrowing
and correct it for their current degree of utilization.
Assumed equal for all firms.

For each firm, its value added during one year. Com-
puted in YEARLY UPDATE.

Total value added tax during one year. Computed in
GOVERNMENT ACCOUNTING.

For each firm, its average wage during one year.
Computed in YEARLY UPDATE. The wage includes
any payroll taxes.

Average government wage level during one year,
including any payroll taxes. Updated in GOVERN-
MENT ACCOUNTING.

Government wage level (WG) for a reference year. Used
in NATIONAL ACCOUNTING to deflate the public-
services component of GNP.

Each household's wealth (current value of its bank
deposits). Updated in HOUSEHOLD UPDATE.

Each household's addicted wealth ratio (quotient
between bank deposits and quarterly disposable income).
Updated in HOUSEHOLD UPDATE.

Total government wage sum during one year. Updated in
GOVERNMENT ACCOUNTING.

Total payroll taxes during one year. Updated in
GOVERNMENT ACCOUNTING.

Working time index in the explicit sectors; assumed
equal for all firms. Enters into each firm's individual
production function QFR.

Each firm's wage. A help variable used within LABOUR
SEARCH to accomodate market interactions.

For each firm, its export share (fraction of sold volume).
Updated in EXPORT MARKETS.

Export fraction for each external model sector. Assumed
to be constant over time.
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CHAPTER V

Semi-Technical Specification of Pricing in MOSES

by
Fredrik Bergholm, Kenneth A. Hanson,
and Christina Hartler
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Functions are computed in a sequential process. This technical note outlines
the ones pertinent to pricing in MOSES.

One final price is determined for each market and quarter in the MOSES
model. However, before the final quarterly market price is determined, a
number of individual firm ex ante price and quantity adjustments have been
made (see Eliasson 1978, p. 78 {. and Eliasson—Heiman—Olavi 1978, pp. 203 ff.).

At the market level prices are computed for the four endogenous (firm speci-
fied) sectors. For the other six sectors, prices change exogenously.

Given firm production, exports and imports are computed and the supply
available for domestic markets is derived. An initial offer price for each
market is specified, from which final demand is derived. Inter industry flows
necessary to match final demand are also computed. If domestic demand does
not equal supply, the domestic market price is adjusted and final demand
recomputed. After a prespecified number of adjustments the outcome is taken
as final. Any excess demand is met by extra imports, whereas excess supplies
are accumulated as inventories of individual firms, as they find appropriate,
given the market price.!

I Quarterly Expectations

QEXPP = QP - (1 + QEXPDP)
QEXPW = QW - (1 + QEXPDW)
QEXPS = QS - (1 + QEXPDS)
QTARGM = MHIST - (1 + ERS)

where

QP, QW, and QS are the previous quarters' average values. Note QP
accounts for both foreign and domestic prices.

The quarterly expected change in P, W, and S is a smoothed trend of past
changes

QEXPDP = QEXPDP + FIPA(QDP — QEXPDP)

1t For explanation of symbols see Chapter IV, pp. 196 ff.
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II Prodplan

Given expectations the production plan is dgrived.

The initial production plan proposal is:

QPLANQ = max(0, QEXPSU + OPTSTP — STO),

where quarterly expected sales volume is

QEXPSU = QEXPS/QEXPP

This initial production plan is adjusted according to target profit margin
(QTARGM), the production frontier [QFR(L)], quarterly expected wage
(QEXPW) and quarterly expected net sales price (QEXPPNET). The last is
defined as:

QEXPPNET = QEXPP - sum(IO - QEXPPIM)

where

QEXPPIM = QPDOM¢, - (1 + QEXPDPIM)

QEXPDPIM (IN) = QDPIN

QEXPDPIM(MKT) = S“m(g‘gm& Qg?XPDP)

The adjustment of the production plan is a rather complicated process in the
function TARG A SEARCH, and results in QPLANQ (see flowchart of targ
search, Chapter III, p. 139). This production plan may require additional
revision due to the outcome of labor market interactions which results in
firms learning about the labor supply and wage situation having hired more
or less labor (=L) then originally planned. This is done in the function
PLANQREVISE, resulting in:

QPLANQ = min[(PLANQ, QFR(L)].
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III PlanQrevise

Actual production (QQ) and target sales (QOPTSU) are computed, given the
inventory disequilibrium (OPTSTO — STO), planned production (QPLANQ)
and expected sales (QEXPSU).

QOPTSU = max[Q, QEXPSU - - (1+QD ]

where

QDQ = [QPLANQ/QQ(t-1)] -1

QQ = QQ(t-1) - (1+QDQ)

1\" Foreign Market

Adjustments over time of exports and imports depend on relative domestic to

foreign prices.

A Exports

The fraction of target sales for the foreign market, X, is:
If [QPDOM(t—1) > QPFORT(t-1)]

then X = X(t—1) - {(QPDOM, QPFOR)

else X = X(t-1) + X(t-1) - {(QPDOM, QPFOR)

The foreign price is adjusted exogenously.

QPFORT(t) = (1+QDPFOR) - QPFOR(t)

Consequently targeted domestic sales are:

QOPTSUDOM = (1-X) - QOPTSU
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B Imports

The import share, IMP, is computed analogously to the export share. For
each market, price computations are as follows:

IMP(t) = IMP(t—1) + f{QPDOM(t—1), QPFOR(t—1)].

A% Domestic Product Market (domestic A market)

In this function there is a sequence of sub-functions with the primary purpose
of computing domestic product demand and domestic price for the four
endogenous market sectors.

A Market A entrance

Given the target domestic sales (QOPTSUDOM) the initial price offer is
derived in the function: Market A entrance.
Sum(QOPT SUDOM XPP,

QPRELPDOM = QPDOM(t1) - STm{QOPTSUDON]

B Household A initialization

Here quarterly disposable income for households is computed and a minimum
savings requirement is subtracted.

C Market A confront

This function involves the iterative solution of three subfunctions for the
adjustment of price and final demand towards a temporary market equi-
librium.
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The initial price offer is specified as:

PT(MKT) = QPRELPDOM
PT(IN) = QPDOM(IN) - QDPIN

Government purchases are given and the import share is specified.

An iterative solution of the following three functions follows:

i) Computed A spending

Household final demand is derived given a trial price, disposable income, and
consumption-savings behavior. A Stone type expenditure system is used for
aggregate household demand.

ii) Compute A buying

Volume demand for the economy is computed, accounting for inter industry
activities, the result is QTBUY.

iii) Adjust A price

The adjustment of trial price is in response to the discrepancy between total
demand (QTBUY) minus import share (IMP) with quarterly targeted
domestic sales.

If [QTBUY - (1-IMP) < Sum(QOPTSUDOM)], then
PT = PT — PT - [MAXDP - (QTBUY - (1-IMP) — sumQOPTSUDOM)]
PT =PT + PT - [MAXDP - (QTBUY - (1-IMP) — sumQOPTSUDOM)].

Upon completion of this iterative solution process, imports are computed,
inventories are adjusted of individual firms, production of individual firms is
determined, and total supply in domestic markets determined:

QPDOM = PT
QTSUDOM = QTBUYDOM.
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This completes the specification of market price for the four endogenous
sectors.

During the autumn of 1986 the domestic price mechanism in MOSES was

reprogrammed to appropriately account for the price and size of imports (cf.
Technical Specification, Eliasson—Heiman—Olavi 1978).

VI The Basic Modifications are:

7.3.2 (in MARKETACONFRONT)
Before: ~ PT(MKT): = QPRELPDOM
Now: PT(MKT): = (1-IMP) - QPRELPDOM +

IMP - QPFOR/(1-TXVA2)

Other equation modifications needed for consistency with the basic change
are:

7.6.1 (in PRICEAADJUST)
Before:  IF QTBUY - (1-IMP) < SUM(QOPTSUDOM)
THEN PT(MKT): = PT(MKT) —
MAXDP - PT(MKT)/[4 - (MARKETITER — 1)]
ELSE PT(MKT): = PT(MKT) +
MAXDP - PT(MKT)/[4 - (MARKETITER — 1)]

Now: MAXDP2: = (1-IMP) - MAXDP
IF QTBUY - (1-IMP) < SUM(QOPTSUDOM)
THEN PT(MKT): = PT(MKT) —
MAXDP2 - PT(MKT)/[4 - (MARKETITER — 1)]
ELSE PT(MKT): = PT(MKT) +
MAXDP2 - PT(MKT)/[4 - (MARKETITER — 1)]

7.7.6 (in COMPUTEAIMPORT)
Before:  QIMPORT: = SUM[QTBUYFOR - PT(1-TXVA2)]
Now: QIMPORT: = SUM(QTBUYFOR - QPFOR)
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7.8.1 (in DOMESTICARESULT)
Before:  QDPDOM: = PT/PTDOM — 1
Now: QDPDOM: = [(PT — IMP - QPFOR)/[(1-IMP) -

QPRELPDOM)] - (QPRELPDOM/QPDOM) — 1

7.8.2 (in DOMESTICARESULT)
Before: QPDOM: = PT
Now: QPDOM: = (1+QDPDOM) - QPDOM

All the appropriate functions in which these lines exist have been copied and
renamed to 'the original name ANEWP'. In these new functions the current
changes have been introduced.

Upon using MOSES with these modifications MSTART79 is used today
(December 1988) by the preprogrammed function 'modsubst'.

VII Explanations

The first modification (line 7.3.2) is the main change and the following
changes are related to that one. This line was originally misspecified, because
imports are bought at foreign prices, i.e. QPFOR. Actually the calculations
run in 2 steps:

PH: = the price of domestic use in producer's price
PH: = (1-IMP) - QPRELPDOM . (1-TXVA2) + IMP - QPFOR
PT: = PH . 1/(1-TXVA2)

TXVA2 is VAT including trade margins. VAT and trade margins are both
included in the import and the nonimport. Consequently they are divided by
(1-TXVA2). Customs can be included in TXVA2 but are not. Consequently
the QPFOR(1-TXVAZ2) is somewhat on the low side and QPDOM somewhat
too high. Currently MOSES does not include customs duties explicitly. A
reason for including customs duties in TXVA2 is to get central government
income consistent with the public budget (see Nordstrém 1988). If customs
duties are included they should only be added to imports. PT (IN) and the
line below will stay unchanged (exogenous prices).
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According to the old (1978) specifications of the model QPDOM increases
only because of the difference between supply and demand on the domestic
market (see line 7.6.1). This line has now been changed and PT has a new
meaning, a weighted average of QPDOM and QPFOR. For example, if PT
rises by 1 percent then QPDOM rises with 2 percent for an import share of 50
percent.

From a general point of view the following is approximately valid:
GG = (1-IMP) - KK + IMP - 1.0

where GG = the rate of increase in PT
KK = the rate of increase in QPDOM
IMP = import share
and the rate of increase in QPFOR = 0

ex:  1.01=(1-1/2) - 1.02+ 1/2 - 1.0

The change in PT, as exemplified, requires an adjustment to MAXDP in
equation 7.6.1. It now becomes a function of the import-share and is redefined
as MAXDP2.

If IMP2 is greater than zero, i.e. if there is some extra import, then line 7.7.6
will be affected by the PT change. The extra import share has the price
QPFOR and not PT.

Line 7.8.1 must also change in keeping with the new PT meaning still
QPDOM increases only as a result of the mechanism on line 7.6.1. The
outcome of the new iteration, expressed in equation 7.8.7 is based on the
following derivation:

PT(new) = (1-IMP) - QPRELPDOM - factor + IMP - QPFOR
factor = [PT(new) — IMP - QPFOR]/[(1-IMP) - QPRELPDOM|

Line 7.8.1 implies that factor # 1. The old equation took only PT(new) as new
QPFOR on line 7.8.1 and line 7.8.2.
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Actually the changes on line 7.8.1 are split up into two lines:

(i) for the industrial sectors
QDPDOM;: = [(PT; — IMP; - QPFOR;)/(1-IMP;) -
QPRELPDOM;] - (QPRELPDOM,/QPDOM;) -1,
wherei=1,2,3,4

(ii) for the exogenous sectors
QDPDOM: = (PT;/QPDOM;) —1,
wherei =15,6,7,8,9,10

The prices in the exogenous sectors should partly (or wholly) include foreign
‘prices. QPFOR is only derived fori =1, 2, 3, 4.
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CHAPTER VI

Firm Entry in MOSES: A User Manual

by
Kenneth A. Hanson
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How to activate new firm entry in a MOSES simulation is described. Since a
number of options exist for introducing new firms it is necessary to provide a
user manual. Some familiarity with the model is assumed, particularly, how
to set up and execute a MOSES simulation as described in ITUI Working
Paper No. 75 by Fredrik Bergholm (1982).

A set of functions in the '"MOSES' workspace is activated in an '"MSTART'.
These functions specify the timing, number, sector, and characteristics of the
new firms. The key parameters controlled by the modeler for an experiment
are specified in the 'MSTART'. The discussion here provides a knowledge on
how the functions currently operate and on what the key entry parameters
are.

A comment on firms in MOSES using the 1982 database. A total of 154 'real'
firms and 71 'synthetic' firms are specified with micro data and distributed
among four out of ten industrial sectors of the modeled economy. Sector one
starts with 37 firms, sector two with 70 firms, sector three with 81 firms and
sector four with 37. Each micro specified new firm must have about 150
variables and parameters initialized. How to specify these variables is one
part of the programming problem. Another part of the programming problem
is specifying how many new firms enter each sector in each period of a simula-
tion experiment. A third programming problem is providing printout reports
on the initial characteristics of new firms and on the historical development of
the new firms. Each of these programming problems will be discussed below.

A MOSES simulation experiment is carried out by submitting a Tops20 job
control file. For entry experiments I have been using such files as
'"Entry30.CTL'. The key difference between a file for entry experiments and a
file for normal experiments is the line 'Runentry YNR' rather than 'Runexp
YNR'. The 'Runentry' functions allow for optional reports not available in
'Runexp'. Otherwise they are identical.

A MOSES simulation begins with an initialization, Rxx. For the 1976 data-
base R5 is used and for the 1982 database, R89 is used. The command
'updateMOSES xx' introduces 'mstartxx' to begin the simulation. The design
of experiments is made in the 'mstartxx' function. Firm entry experiments
have been carried out using mstartxx, xx = 31, 32 ..., 38. A set of Firm entry
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parameters are specified in the mstart and then a sequence of entry functions
are set into operation.

The key entry parameters will be defined below in the discussion of the entry
function they correspond to. They are:

Firm Entry Parameters in MSTARTxx

STARTAENT3 : ATEC « 0.5
STARTAENT3 : ARES « 0.5
STARTAENTS : Resize « 0.5
STARTAENT1 : mmAENTRY + 01234
STARTAENTI : xx « 85 + ¢ 30

The sequence of functions is invoked through the function 'STARTAENT1'.
If it desired to have no entry while the firm entry setup then place a comment
symbol in front of the mstart line which invokes this function. The sequence
of functions invoked for entry simulation experiments are:

STARTAENT1
STARTAENTAMOD
STARTAENTRY
STARTAENT2
STARTAENTS3
FIRMENTRY?2

The purpose and content of these functions will now be described.

I STARTAENT1

The purpose of the function is to initialize entry reports and control the
timing and sector of new firm entry. The sector of new firm entry is specified
in the 'mstart' as mmAentry. This line in the mstart actually supersedes, by
substitution for line [8] in 'STARTAENT1'. The sectors are specified as 1, 2,
3, 4 or any combination. The zero is for vector dimension and should remain.
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New firms enter at the beginning of a year. Lines [9] and [10] control the
entry. The mstart line 'xx « 85 « ¢ 30' supersedes line [9] for specifying the
year of entry. The first year of entry is given as 85 and for each of the next 30
years new firms may enter. Either or both 85 and 30 may be changed for an
entry experiment in the MSTART. The command 'performAyear', in line
[10], will insert in year 'xx' the function 'startAentry' between the functions
'yearlyATARG' and 'Quarter', both of which are invoked from the function
'"Year'.

Three types of entry reports are initialized in this function. The first report,
initialized in line [1], pertains to the initial characteristics of all new firms.
The report is maintained as the character string 'Firmcharc'. The variables
contained in the report are specified in the last line of the function
'Firmentry2'. The report does not include headings telling the variable
names, currently they are:

100m L VA QQ QP DS
K1 QTOP TEC 100inveff ~ 100RES  100A22

The printout of the report is done manually within the workspace of a simula-
tion experiment. The first and second line of variables is obtained by typing:

Firmcharc[; 90]
Firmcharc[;90 + ¢ 90]

The second type of reports are initialized in lines [4—6]. The content of these
reports are given in the 'runentry' function. Essentially the reports are an
abbreviated version of the standard reports contained in the character string
'Allreports' which is printed out with the command PrintAout. The abbrevi-
ated entry reports are contained in the character string 'Entryreports' and are
printed out with the command PrintAentry. To conserve storage space during
computer operation only one or the other of these alternative standard reports
should be activated. To choose make the appropriate change in the
'Runentry' function. Note, the character string 'EdAParms' contains the
simulation experiment parameter values and the character string
'"EdANullified' contains the timing of the firms which exit. Also note, the
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abbreviated entry reports contain some variables new to the model. These
variables are specified in the function 'Start AENTAMOS'.

The third set of reports contain a time series of selected firm variables for
some selected new firms. These reports are initialized in line [11], using the
command PerformArun. For these reports to occur it is necessary to specify
the year of entry, xx, and the sector-firm number, such as 3.61. Doing this
will require some presimulation conceptualization of what firms will enter
when. The function 'NewAFirmAREPS' sets up the variables which are
contained in the reports.

II  STARTAENTAMOD

Several new variables are created for entry simulations, all in this function.
All but one is for entry reports. One variable is created, 'entry Aepsilon'. This
variable serves as the basis for specifying the number of new firms to enter a
sector at the beginning of a year. The variable is a sector rate of return or
profit measure.

IIT STARTAENTRY

The number of new firms to enter each sector and the exogenously specified
characteristics of the new firm are determined in this function. In the first-
line the indicator used as the basis for determining the number of new firms
to enter a sector is specified as the entryAepsilon. This vector is four
dimensions, one for each sector, and the value changes from year to year.
'EntryAepsilon' is specified in the function 'start AentAmod'.

The new firms are introduced one sector at a time, consequently the remain-
ing lines in the function occur and reoccur as a loop, iterated over the sectors
which entry occurs. The counter for the loop is I and the control over which
sectors is given by mmAentry which is specified in the mstart. In line [5] the
first element of the vector 'entry AMKTNR' is assigned the sector number (1,
2, 3, 4). In line [6] the second element of 'entry AMKTNR!' is specified as the
number of new firms to enter the sector. The number of firms is determined
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in the function 'Start Aent2' as will be discussed below. If the number of new
firms is zero then line [7] determines this and stops further entry functions for
the particular sector. In line [8] the exogenously specified parameters of the
new firms are determined using the function 'StartAent3'. Finally in line [9]
the function 'Firmentry?2' is invoked for characterizing the new firms.

IV STARTAENT?2

The purpose of this function is to specify the number of new firms to enter a
sector in the particular year of the simulation. A sector average of the entry
indicator, which is specified in the function 'startAentry', is computed and
used as the basis for determining the number of new firms. As currently
formulated the number of firms is a linear function of the entry indicator. The
outcome is then constrained by a maximum and minimum value imposed by
the modeler. Finally it is necessary to ensure the outcome is integer valued.

V  STARTAENTS3

Three characteristics of new firms have been chosen for exogenous specifica-
tion. The purpose of this function is to assign values to the appropriate
variables. As the function is currently written the assignment of values is
redundant with the specification in the MSTART and each firm gets the
same value. More general formulations may eventually be designed, in which
case this function will be pertinent.

Two of the three parameters pertain to the productivity of the new firms. The
third parameter pertains to the size of the new firm. All three parameters are
expressed relative to a sector average firm. Specification of the sector average
firm is a bit complicated and will be described below in context of the
function 'AvgATop'.

The first productivity parameter is labor productivity of the new firms
production technology. A positive value gives the percentage improvement
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from the labor productivity of the sector average firm. The second productiv-
ity parameter pertains to slack in the efficient use of the production technol-
ogy. A positive value gives the percentage reduction in slack. The relative size
parameter specifies the magnitude of stocks to the new firm as a percentage of
the sector average firm's stocks.

VI AvgATop

New firms are characterized relative to existing firms in the sector. A hypo-
thetical sector average firm is formulated using the function 'AvgATop'.
Since new firms are considered innovative they are expected to be most
similar to the best existing firms rather than the average in the sector. For
this reason the function 'AvgATop' first selects the top twenty five percent of
real firms, ranked according to the existing firms' rate of return on capital,
that is 'entryAepsilon'. Then an average firm is formulated on the basis of
these best real firms.

The reason for selecting the top real firms rather than top existing firms is
that the initial synthetic firms sometimes take on some exceptionally good
characteristics and are bad in other characteristics. The reason for the
inconsistency is that in formulating these initial synthetic firms they are
forced to account for residual values of aggregate accounting measures. This is
a difficult task carried out in the initialization of a MOSES simulation.

During the course of a simulation all real firms in a sector may exit. In this
case the sector average firm is based on all existing firms at the point in time
during the simulation. The function 'AVg5' does the sector average computa-
tion.

There are some misgivings for using a hypothetical sector average firm and
for using the formulation given in 'AvgATop'. Currently, it seems a formi-
dable task to specify new firms independently of existing firms in the model
and expect the new firms compete. Empirical data on actual new firms
suggest that they are small and most either fail or merge with existing firms
after a short time. Rather than introducing a large number of small new
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firms, I have chosen to introduce a few firms which are larger and more
mature than actual entrants.

VII FIRMENTRY2

Each time a new firm in a sector enters the model the vector (and matrix)
dimension of the variables must be expanded and assigned an appropriate
value. The function 'Firmentry2' accomplished the task of specifying the
variables of the new firms, one sector at a time. This function is a modifica-
tion of the function 'Firmentry' originally designed by Gosta Olavi.

The variables of the new firm can be classified according to how they are
characterized. There are: stocks, averaged flows, zeroed flows, function flows,
matrix flows, and a few Auxiliary variables. Each group of variables are
treated differently. For the stocks of the new firm the stock value derived for
the hypothetical firm is multiplied by the 'relsize' parameter for the new firm.

The averaged flows are assigned values from the 'aveAtop' function. A
number of flow variables can be given zero values but the dimension of the
vectors must be expanded for the number of new firms entering the sector.
The matrix flows are given values with the 'avgAtop' function.

The function flows involve variables that are interrelated through equations
specifying the structure and behavior of the firm. To maintain internal
consistency these equations are used to relate the value of variables. These
equations are either accounting equations or relate to the production technol-
ogy of the firm. The two exogenously specified parameters relating to produc-
tion technology influence the new firm through these equations. The order in
which equations are solved and the choice of exogenous variables can be
changed, to experiment with different new firm specifications. It may also be
desired to constrain some variables within ranges that are felt reasonable but
which are not restricted mathematically by the equations.
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APPENDIX I Firm Entry 2 Variables

I)  Stocks: x « X, x Relsize * (x AvgATop x)
K1, K1Book, K2, BW, QIMV, QINVlag
VA, QVA

II) Averaged flows: x - x, (p Relsize)pS AvgATop x
RW, A22, X, P, QP, DP, W, DW, QDW, QW
DVA, Share
expdp, expds, expdw, Histdp, Histds, Histdw
Histdpdev, Histdpdev2, Histdsdev, Histdsdev2
Histdwdev, Histdwdev?2
Big, Small, Imbig, Imsmall

IIT) Zeroed flows: x « x, (p Relsize) 0
A21
cuminv, cumL, DL, DNW, cumm, cumQ
cums, cumsnet, cumsu, cumVA, cumws
cumintpayf, cumdepr, cumtexf, cumdiv
cumsubsf, cumchbwf, cumchkzf, snet
Qdp, QdQ, Qds, QDVA, Qm, Qoptsu
Qsdom, Qsfor, QSNET, QSU, QSUdom
Qsufor, STD
Bad, reallybad
EntryAepsilon
LLastyr, NWLastYr (1)
RsubSAcash « RsubSAcash, O * Relsize
RsubSAextra « RsubSAextra, O * Relsize

IV) Function flows: in order of specification

Q-Q,Q« VA P —Share *
[(Qpdom * 1 — TXVA2) +, I0] (mm)
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QQ ~QQ,QQ - QVA + QP — Share *
[(Qpdom * 1 — TXVA2) +, I0] (mm)

DQ - DQ, DQ - DVA —DP
S+«S,8«Q*P

DS«DS,DS~(Q*DP +DQ*P)+8S
QS+-QS5,QQ*QP

Res « Res, Res + (p Relsize) p (1—ARes) *
(VA AvgATop Res)

QTop ~ QTop, QTOP - QQ + 1 — A21 + A22 + RES

Tec « Tec, Tec « (p relsize) p (1+ATec) *
(Tec AvgATop Tec)

Inveff ~ inveff, Inveff - QTop * QP + K1

L+L, L+ (QTop + Tec) * (+) (1-RES) + A22
LU-LU-+/,L
m‘_m7m4_1-w*_1i%ﬂ

mHist « mHist, m

Matrix flows:
Aman « [(p Aman) + (p Relsize), 0] T aman

Imsto « imsto, [1] [®(10, p Relsize) p Relsize] *
{[(p Relsize); 10] p (10 +, x [(+/Imst AvgATop (+/QIMQ)])}
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VI) Auxiliary
Market « Market, (p relsize) p mm
origmarket + origmarket, (p relsize) p mm
Left « left, Relsize = Relsize

VII) Exogenous: mmm Firmentry2 Parms
mm ~ mmm [1]
num « mm [2]
ATec ~ num T Parms

ARes « num T ARes « num | Parms

Relsize « (—num) 1 Parms
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CHAPTER VII

The MOSES APL Program Code

by
Fredrik Bergholm, Christina Hartler, Mats Heiman,
Thomas Lindberg, Gosta Olavi,
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The Initialization Code

START N

« " YMAXCURE 352
a NEEIED' SPACE IN COMPUTER. ..

WORKSPACENAME¢ 'R', 7N
ATHE RESULT FROM THE INITIALIZATION WILL KE STORED IN A WORKSPACE
ACALLED' RXX,WHERE XX IS THE NUMBER N GIVEN IN THE CALL START N

' RESULT FROM INITIALIZATION IS STORED IN WORKSPACE ', ¥
WORKSPACENAME

A
AWORKSPACENAME IS USED IN FUNCTION OUTPUTAOPERATIONS. ..

A

NYR¢30

ANUMBER OF YEARS TO INITIALIZE VARIAELES.

ACAN RE CHANGEI' IN FUNCTION ISTARTXX.

A

«')COPY FUNCTI MODIADD MODDEL MODSURST SCANMAT PACK ENS EQUALS ARO
VE"

m

NAME« ' ISTART ', N

«*)COPY ISTART'
ASTART-FUNCTIONS SHOULD LIE IN WORKSPACE ISTART

«NAME
ATHE LINE ABOVE MEANS THAT THE FUNCTION ISTARTXX WILL RE EXECUTED.
aXX IS THE NUMBER OF THE INITIALIZATION.(XX=N)
AISTARTXX IS SPECIFIC FOR A CERTAIN EXPERIMENT.
AIN ISTARTXX ONE CAN CHANGE LINES EELOW WITH 3 SPECIAL
AFUNCTIONS MODADD, MODSUEST, MODDEL
ATHUS ISTARTXX CAN CHANGE THE PROGRAM EELOW DURING EXECUTION,
R
A

SIAINIT NYR

"INITIALIZATION COMPLETEL'

<" )CLEAR’

<" )WS CLEAR'

@
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¥ SIAINIT NYR;LUMMY
L11 a DUMMYe« ' )COPY SI76 FALATA X FIRMID'
£21 ALINE AROVE EXECUTED IN FUNCTION EST. (LINE [25] EELOW)
[31 DUMMY €< )COPY MACRO®
cul LUMMY¢« ' )COPY FUNCTIONS®
<3| A
L& AFIRMIOATA FROM WORKSPACE SI7é6
£71 AMACRODATA FROM WORKSPACE MALCRG
L8l AHELPFUNCTIONS FROM WORKSPACE FUNCTIONS
[91 A
101 =a
£113 TESTUTSKRIFT«0
£123 aNYR=NUMKER OF YEARS TO RUN THE SIMULATION.
131 =
C141 A
C1353] NQReUW XNYR
C16]1 aNQR=NUMERER OF QUARTERS
€173 NMARKETS+4
[181 =&
[191 =&
[201 TAXAPARAMETERS
£211 PUBLICASECTOR
22 MONETARY
[233] MARKETS
L2431 HOUSEHOLIDS
[253 ESTARLISHMENTS
[26]1 AFUNCTION DISPOSEAVARAINPUT DELETES VARIAELES FROM WORKSPACE MACRO

£27]1 AXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXKXXXXXXKXXXX

£281 A SECONDN PART OF INITIALIZATION

[291 AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX XXX KXX

[301 ATHE FOLLOWING VARIARLES ARE NEEDEL IN THE SECONLD PART
C311 aAOF THE INITIALIZATION.COPIES ARE TAKEN RECAUSE IT SEEMS LOGICAL
[323 ATO FOREID READING FROM INPUTFILES IN SECOND PART OF
[33] AINITIALIZATION..

£341 GROWTHEINITAGROWTH

L3513 TXVARCOPY€TXVAR

[361 RUACOPY¢RU

[371 TXWCOPYeTXW

£381] TXWGCOPY+TXWG

L3391 QINPAYCOPY«QINPAY
[4o01 RIACOPY&RI

[411 TXI1COPY€TXI1

[42]1 AFROM NOW ON NO MORE READINING FROM INPUT-WORKSPACES
[43]1 wA(MACRO AND SI76).THERE WILL RE,ONLY,FURTHER WORK WITH
Cu41 AVARIABLES AND' PARAMETER-SETTING.

(4 370] LISPOSEAVARAINPUT

461 MARKETSADATA

471 SECONDARYADATA

[481 PURLICADATA

[491 MONETARYALATA

£S501 HOUSEHOLLISADATA

[511 »a

[52] =~

[33] OUTPUTAOPERATIONS

L3541 aTHIS FUNCTION HANDOLES OUTPUT.(UNNECESSARY VARIABLES ARE DELETED).
£5%51 "TESTUTSKRIFT2'
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¥  TAXAPARAMETERS
£11 AVARTAELES IN WORKSPACE MACRO WHICH IS5 FINAL OUTPUT FROM INITIALIZ

ATION:
L21 A TXVALl, TXVA2
£33 A
] A OTHER VARIAKLES IN TAXAPARAMETERS WHICH WILL RE FINAL
el # OUTPUT FROM INITIALIZATION:
[&] A ALL EXO-VARIAELES TO THE LEFT OF '¢' BRELOW AND TXI3
L71 A

[8l EXOAQCHTXVALENQRtIIFF EXOAQTXVAL
[93 EXOAQCHTXVAZENQRIIIFF EXOAQTXVAR
£101 EXOATXCEéNYR CONTINUEL EXOATXC
[i11 EXOATXI16¢NYR CONTINUEL EXOATXI1
£[121 EXOATXWENYR CONTINUEL EXDATXW
[13] EXOATXWGENYR CONTINUEL EXOATXWG
C143 TXI3¢1.6

vV PUBLICASECTOR;ALG; QLG,; WAGES; RATELl; RATE2; QCHLG
L1131 A
C21 A  VARIAERLES IN PURLICASECTOR WHICH WILL RECOME
£L31 n FINAL OUTPUT FROM ININTIALIZATION:
[} A OMEGAG,QINVG, EXOAQDINVG, EXOARSUES ., QWG, WG, LG, WGAREF
[s51 AGKOFF , EXOAREALCHLG

£é61 A

L73 A

£81l OMEGAG«104I0COEFF76L ;131
[e1 INVG¢IO7401Y;13]

rial RATE1¢GARATEL

£111 RATE2¢«GARATE2

L1213 A RATEL1=YEARLY PERCENTAGE CHANGE IN INVG,RATE2=TRENDI CHANGE
£L131] ALG¢TIMAOFF+HOURSAPERAYEAR

Ci4d a

£151 WAGES€2p0

L1631 WAGESLC1J1¢LONAOFFL13+ALGL1]

L1713 WAGESL2]«LONAOFFL21+ALGL21]

[181 =

[191 QALGE (X (pALG)Y ) PO

£201 QLGEMAKEQUARTERS ALG

[211 ARESULT FROM MAKEQUARTERS:QLG=

£223 AAVERAGE LAEROUR FORCE IN EACH GQUARTER.QLG(1)=

[23]1 AQUARTER 1 BASE YEAR ANI SO ON. ..

£241 QCHLG¢NIFF QLG

[251 LG¢QLGLY4]

[261] EXOAREALCHLG¢NQR CONTINUE1(34QCHLG) ,LGTRENDCH

271 EXOAREALCHLG+EXQAREALCHLGXO0 . 4

L2811 AATTEMPT TO MODIFY GOVERNMENT DEMAND FOR LABOUR DUE TO
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[291 AFICTIOUS LAROUR-FORCE IN THE MODEL. ..

[301 A(GOVERNMENT LAROUR+INDUSTRY LAKOUR)+(TOTAL LAKOUR FORCE)=1.7+4.1
MILLION PEOPLE

[311 aTHAT IS: FICTIOUS LAROURFORCE=1.7 MILL. PEOPLE IS

[32]1 AAPPROXIMATELY 0.4xTOTAL LAROUR FORCE.

[331 aTHAT'S WHY DEMAND IS MULTIPLIED WITH 0.4...

L3431 AFREDRIK E

R
T [36]1  QWGWAGESL11+0,375x (WAGESCR2I1-WAGESL1I1)
[37] WGCWAGESL13]
L3381 =~
391 QINVG& (0. 25xINVGX1000000)XxRATEL* (1, 5+4)
[401 AQUARTER1: RATE1%(-2.5+y4)
[411 AQUARTER2: RATE1*(-1.5:4)
[42]1 AQUARTER3: RATE1%(0.5+4)
[43] AQUARTERY: RATEL% 1.5+4)
441 ASUM = (APPROX.) 4% ,WHICH MEANS THAT SUM(QINVG)=INVG
(451  EXOAQLNINVGE (NQRp(RATE2%(1+4)))-1
[46]1 EXOARSURSENYR CONTINUE2 RSUES
47l GKOFF&(10%6)x¢10410760; 111 (WGXLE)
(481 a
(491  WGAREF¢WG

v MONETARY
L1131 A VARIAELES FROM WORKSPACE MACRO WHICH WILL REMAIN
£21 A UNCHANGED ANDI' WHICH WILL EECOME FINAL OUTPUT FROM
£31 AINITIALIZATION: RI,LIQR,POSG,LIQEFOR
(] a OTHER VARIARLES WHICH WILL
£sl a BECOME FINAL OUTPUT FROM INITIALIZATION: ALL EXO-VARIAERLES HERE
[61 A
[y EXOARI¢NQR CONTINUE1 EXOARI
[81 EXOARIRWFOR&NQR CONTINUE1 EXOARIEWFOR
o1 EXOARIDEPFORENQR CONTINUEL EXOARIDEPFOR
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¥ MARKETS; PIOM; MAPRICE

[11  AFINAL OUTPUT FROM THIS FUNCTION:

[21  AXIN,I0,102,103,0HMEGA, OMEGAELI, OMEGAIN, INP,
£31  AQINVELD, QINVIN, EXOAGIINVIN, EXOAQUINVELI,

[41  aQPDOM,QIPLOM, EXOAQIPIN, PAREF , @PFOR, EXOAQIPFOR
[53 s

[61  ADUTPUT TO FUNCTION HOUSEHOLISADATA:

[71  AGDPIN,QIPFOR

[81 A
{91 A
£C101 =
£111 =a
L1231

£131 IMP€10p0

L1417 XIN€4p0

£151 XINLC3J&0

L1661 XINL1,2,4,5,61¢10760L5,6,8,9,10;181+1076(14;5,6.8,%9,103]

£17] aXIN=EXPORT SHARES IN SECTORS OUTSIDE OUR 4 MARKETS

£181 SWEDISHADEMANDCIO7460v10;211-<¢TI07601v10;201+I0760110;193+4I0760110;1871)
191 ASWEDNISHALEMAND€PRODUCTIONCINCL., IMPORTS)~-(LIFF+IMPORTS+EXPORTS) .
L2017 ANOTE THAT IMPORTS IS STORED WITH NEGATIVE SIGN IN I076. ..

211 =

[221 IMP&(110760110;191)+SWELNISHATIEMAND

£E23] aIMP= IMPORT-SHARE OF.SWELISH_CONSUMER'S LEMAND

C24] A IMP=IMPORTS VECTOR FDR MARKETS 1.2,.10

251 =&
L2461 =
L2711 =&

[281 I0€I0COEFF760110;1101]

L2917 I02¢I0COEFF760 441 (6]
L3031 I03€I0COEFF76L4+16, 4+ 4]
£313 OMEGA«10tTOCOEFF76L ;161
£321 OMEGAELL«10tI0COEFFY6L ;141
[33] OMEGAIN€10tIOCOEFF76L; 151

34T &
L35 f
[36] ~a
£371 =a

[381 INVELDEIO?76014;14]
[393] INVINEIO76T14;15]

[401 QINVELING (0. 20X INVELLDX1000000) XRLIARATEL*(1.5+4)
413 QINVING (0, 25XINVINX1000000) X INARATE 1 *(1,5+4)
w21 EXOAQUINVING "1+ (NQRp (INARATERZ®(1+4)))

[431] EXOAQLINVELIE "1+ (NQRp ¢ BLUARATEZ2%®(1+4)))

C44] n
C4S1 =
Chél a
[471 s HISTATXVYA2LYEARS,;QUARTERS] YEAR=1,2,3,4 YEAR 1=1974
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Lugl
L4931
L5011
£s11
£s23
£S31
[
[os]
L5637
£573
£s81l
[S91
L6017
L6117
L6271
L4631
(=L

[651]
[66]
[671
L6811
[69]
L7071
£711

737
C747

[11
[21
£31
[
£sa

1

v

v
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A POMARKETS YEARSIVEAR=1
P€IMPLAPRIS, L1IIMPLAFR It
POIOM«P DIVE 1-0.,28x+/HISTATXVAZL b4 ;]

AQPFOR ESTIMATED FROM VARIABLE EXPORTAPRIS IN
A0LIE INITIALIZATION (REFQRE JULY 19800, ..
QPFORe 10L.4 100.8 102.1 101
QUPFORE(TLAEXPAPRISATS NYRIL ;11

EXCAQIPFORe 0 1 JTLAEXPAPRISATA NYR

A

aTHOMAS LINDIRERG HAS MADE THE FUNCTION TLAEXPAPRISA74
AWHICH YIELDS QUARTERLY EXPORTPRICE-CHANGES. ..

A

[

QPLOMEPLIONT ; 3,41+, x 0,625 0,375

QIIPLIOME =1+ ( PIOME : 4T+PLOMC; 31) % (1+4)

QUPINE "1+ ((IMPLAPRISAIND ; 4I+-IMPLAPRISAINL ;330 %#(1+4))+(HISTATXVARL
X;41-HISTATXVARL3; 31)

MAPRICE€ (6, 4x (pIMPLAPRISAINILC21) 00

Jdet
S§T:=2(J=7)/5L

MAPRICELJ; J6MAKEQUARTERS IMPLAPRISAINCJ; ]

Jed+]

48T
=1 I

MAPRICE« (D, 11)¢MAPRICE

EXOAQLPINENQR CONTINUER ((RELDIFF MAPRICE) . TRENIM)
PAREF cFLONT ; 37

HOUSEHOLDS

AQUTPUT FROM INITIALIZATION: SEE HOUSEHOLDSALDATA INSTEAD
AWHSUM AND HH76 WILL RE USED IN HOUSEHOLDSADATA IN

aTHE SECONDN PART OF INITIALIZATION...
HH76¢I0COEFF760110;121]

WHSUMeHUSHALLSDEP
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11
£23

€31

4

[s3

(61

€71

(81

91

£101
£113
£121
£133
C141
[151
£161
€173
£181
L1913
£201
£211
£221
[231
£2u1
£251
£261
£271
£281
£291
€303
€313
£321
£333
[341
£351
£361
€371
€381

v
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ESTAERLISHMENTS; R; F; ALPHA; SCALE; RATIO; RATIOL; RATIO2; HELP;FLAG;
LIUMMY
«')COPY SI76 X FADATA FIRMID LIST RAMARKET'
aFIRM-VARIAEBLES FROM WORKSPACE SI76.
A
A
aINPUT FROM FUNCTION MARKETS:IO0 (INPUT-OUTPUT-MATRIX)
AINPUT FROM ISTARTXX-FUNCTION: SYNTHAFIRMS
[

A

aOUTPUT FROM THIS FUNCTION:
AMARKET,P,QP,[IP,W,QW,IW,5,085,05.Q,QQ,['q,

AL, EXPOP, EXPDS, EXPOW, HISTDP, HISTDS, HISTIW,
AHISTOPOEV2, HISTOWDEV2, HISTISDEV2, MHIST , CHM

aVA, QIMQ,QVA,DVA, M, AMAN, STO, IMSTO,

AQTOP, TEC, GINV, QINVLAG, DELAYAINV,K1,K1RBOOK,K2,EW,
ARQTIIIV, RSUBSACASH, RSURSAEXTRA, RES, INVEFF, RESMAX, RETA,
AIMBETA, TMINV, RIG, SMALL, IMBIG, IMSMALL, FAINKOP, RRINKOP .
ASHARE, X, ORIGMARKET, LEFT

A

A

A

AINFORMATION AEOUT INDATA:

aX IS FIRM-DATA,

AFADATA IS INDATA AROUT FIRM-GROUPS.

aX IS A MATRIX WITH FIRST COMPONENT= FIRM

AAND SECOND COMPONENT= VARIAELE (SALES,LAEOUR,ETC..).
aX CONSISTS MAINLY OF DIATA FOR THE YEAR 1976,

A

A
A REDUCTION ON LIST
AFIRMS WITH INCONSISTENT VARIAELES ARE OMITTELD
LO:FeFIRMIDL(XC;13<LIST)/vpXL;13]
NAMNAMARKET€RAMARKETL (X[ ;11<LIST)/\pX[;11]
ALPHAC(+/XD(XE; 12¢LIST) /xpXL;11; 7 121)+FADATALF;15]
# CHECK ON ALPHA
4(0=pFLAG¢ (1<ALPHA+.XFe =\ /F)/ \[/F) /L2
HELP& 0
A OLD: L1:HELP«HELP,F\1tFLAG
L1:HELP¢HELP,ALPHA\L/ALPHAL( (14FLAG)=F)/1pF1]
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[39] (02 pFLAGEILIFLAG)Y /L1

ruei "IROPPING ", (3 2 sLISTLHELPI), ' FROM LIBT.®
Ll LISTe(~(vollISTYeHELP)Y /LIST

L4221 +1.0

[h3T1  L2:XeXD (XD, 11eLISTY/vpXl; 1151

[ ]

[43] a

[usd s

[W?1 A R=NUMEER OF REAL FIRMS,

[481 AMARKET=VECTOR WITH MARKET NUMRERS FOR EACH FIRM.

[4?1 aFOR EXAMPLE: 1 1 1 2 1 3 1 4 1 4 ., ETC.

[503 ASAMARKET=VECTOR WITH MARKET-NUMBERS FOR SYNTHETIC FIRMS.
[S91] »

521 SAMARKET«SYNTHAF IRME LUP\ 4

[537] MARKETENAMNAMARKET , SAMARKET

L5417 RelteX

[5%1 s

[561 "SIZE-UTSKRIFT 2

[571 e I8IZE"

£S81 s
{591
L6001 m
L6171 a SETTING SCALE FOR SYNTHETIC FIRMS:
[621 SCALE# 0

[431 SCALE¢SCALE, SYNTHAFIRMSL 11
L&l SCALE€SCALE, SYNTHAF IRMSI
L6571 SCALE€SCALE, SYNTHAF IRMSLC
[&66]] SCALE¢«SCALE, SYNTHAFIRMSLUW)]
[671 ENS 1=5YNTHASUM1 SCALE
[481 A

L6971 ORL&123476

L7011 AQORL YIELDS START-VALUE FOR PSEUNO-RANIOM-NUMEERS:

L7111 wTHIS MEANS THAT THE SAME  RANDOM-NUMRERS ' WILL ERE

[72]1 AGENERATED IN DIFFERENT EXECUTIONS ,AS LLONG AS ONE

[731 wDOESN'T CHANGE [RL..

[741 ARANDOMNUMRERS OCCUR IN THE FUNCTIONS ‘USING' AND 'RANDOMIZE ' .
L7931 =w

L7611 A
7?71 w
[781 =
£791 =

[801 aSALES:
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[811 ASUML,REALASUML,SYNTHASUML ETC. SUM FIRMVARIARLES TO
821 AMARKET-VARIAELES.A FIRM-VECTOR I3 SUMMED UP TO A
[831 AMARKET-VECTOR OF LENGTH ..

[8u1 REALASALES¢ (+/X[; 7 121x1000000)

£851 RESASALES¢SALES74-REALASUML (REALASALES)

[861  SYNTHASALES€SCALEXRESASALESISAMARKET]

[871 S¢REALASALES, SYNTHASALES -

[881 =
[B891 =
[901

R

£911 ALAROUR:

[921  REALALAEQURXC ;31

[931  RESALAEOURe (TIM+HOURSAPERAYEAR)-REALASUM1 (REALALAROUR)

(941  SYNTHALAEOUR€R4SXRATIO¢ (REALALAKOUR+REALASALES)USING §

£951 s

£961 @aFUNCTION 'USING' HAS THE FORM 'A USING E'

[971 AFUNCTION 'USING' TNOES:

[981 a(1) EXTENDS VARIARLE A WITH RANDOMIZED VALUES FOR

[991 s SYNTHETIC FIRMS.

L1001 a (2)THE RANDOMIZED VALUES OF A COVARIES WITH K.

£1013 a THE VARIAELES A AND E ARE FIRM-VECTORS. ..

£10271 s

£1031 SYNTHALAKQUReSYNTHALAEOURxX (REGALAKOUR+ (SYNTHASUML SYNTHALAROLR))LC
SAMARKET

[1047 ~LeREALALAEOUR, SYNTHALAEQUR

L1057 s

L1061

£1077 a

[1081 aEXPORT FRACTIONS  (EXPORTS+SALES)

[109] aXM= EXPORT~-SHARE (MARKET-AVERAGE). FROM

[1107 aIO-MATRIX. XM IS A VECTOR OF LENGTH=u |

[111] ASALES IS APPROXIMATED WITH PRODUCTION.

C11271  XMelpl

C113]1  XMeIO76L 141811076014, 4]

[1141 aXMeEXPORTS (MARKETS 1,2,3,4) + PRODUCTION (MARKETS 1,%,3.4)

C1151 REALARATIOC(XL; 71+ (+/X0; 7 121))

[1161 SYNTHARATIOCREALARATIO RANDOMIZE S

[117] RESAEXPORT&(XMX(SUM1 $))-REALASUMI(REALARATIOXREALASALES)

[1187 SYNTHARATIO«SYNTHARATIOX (RESAEXPORT=(SYNTHASUML (SYNTHARATIOX
SYNTHASALES) ) ) LSAMARKET]

[11931 X¢REALARATIO, SYNTHARATIO

[1201  "TEST PA EXPORTANDEL:X:0,95
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[121
L1221
[1233]
£12431
L1251
[1241
L1273
C1281
[1291
C1301
L1313
£13237
£1333]
L1341
[1351
[1367
Ci1373
£1381
[1391
Ci403d
L1411
Ci421
C1u3]
Cid43
L1451
L1461
C1u71]
148l
Cik%1]
L1503

L1573

£1581
L1591

L1401
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(X=0)v (X

0.95)
Xed[o,?2aLx

D ® DT

APRICES
Pé( pMARKET) 2100
A

[
AINVENTORIES
ARATIO=ACTUAL STOCK-RATIO=5TOCK+SALES
RATIDE(XC;481+100)USING &
GTO(S+P)XRATIQ
ARATIOL1=NORMAL LEVEL OF STOCK-RATIO
RATIOL1&€ (X[ ;501100 USING RATIOIO0.01
a NOTE WE ARE SETTING BIG, SMALL, ETC FOR EACH FIRM
RIGERATION (1+A«0.5)XRATIOL
GMALLERATIOL {1-4) XxRATID1
BIGLHELP/veBIGI¢ (HELP&(RATIO=(1~A)XRATIOL))/(2xRATIOL)~RATIO
EIG¢0r 0.5 LERIG
SMALLLHELP/ 1 pRIGI€ (HELPE(RATIO» (1+A)XRATIOL1) )/ (2XRATIO1)-RATIO
GMALL €07 SMALL
AK3AFINISHeSXRATIO-RATIOL
A THAT WAS PRODUCT INVENTORIES..NEXT IS INPUT GOOIS INVENTORIES.

A
AINPUTRATIO=(PURCHASES OF RAW MATERIALS)+8ALES
INPUTRATIOC (XD 17d++/X0: 7 121USING 8§
A
RATID1L€ (XL 44 T+100)USING INFUTRATIO
A RATINL=ACTUAL STOCK-RATIO.
RATI (XE H61+100)YUSING RATIOLI0.01
ARATT NORMAL STOCK LEVEL.
KIAIMENSXxINPUTRATIOXRATIOL
IMBIGERATIOLI CL+AYXRATIND
IMEMALLERATIOLL {1-A) XRATIOZ
IMBIGUHELP /v p IMBIGI# (HELPe (RATIOL < {1-A)XRATIOZ) ) /L2XRATIOZ) ~
RATIOL
IMBIGe0[ 0. SLIMBIG
IMSMALLIHELP/ 1 pITMRBIG] ¢ (HELP& (RATLIOL» C(L+AYXRATIO2) )/ (2XRATICO2)~
RATIOL
IMSHMALLeOT IMSMALL
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[161]1 EBETA«IMRETA€D.5

[162] AK3AIMEDeSXINPUTRATIOXRATIO1-RATIOZ2

[163]1 AIMSTO IS A FIRMXPRODUCT-MATRIX (=FIRMXx10-MATRIX)
L1641 aMULT?7 MULTIPLIES A MATRIX WITH A COLUMN-VECTOR,
C165] »

L1661 aM  MULT7 V .M=MATRIX M(I,J) V=VECTOR V(I)

[1671 ARESULT: A MATRIX WITH ELEMENTS M(I,J)xv(I)

L1681 a

L1691 a NEXT: SPREAD K3AIMED' ACROSS SECTORS USING IO-MATRIX
£1701 IMSTOe((((RIO)DIV7+/8I0)CMARKET; 1)MULT7? K3AIMEL)+100
[171] a NOTE: WE HAVE DIVIDED RY 100 ASSUMING BASE YEAR=START YEAR.
[172] /IMSTO SHOULD BE IN FIXED PRICES,THUS DIVISION RY 100
1731 a,WHICH IS THE PRICEINDEX FOR 1976

1741 a THE IDEA BREHIND THAT COMPUTATION WAS AS FOLLOWS:
L1731 aA (8I0)C1;] LOOKS LIKE AC1,13.,.....,AC1,10], WHERE

C1761 » AL1, J1=FRACTION OF GROSS PRODUCTION IN SECTOR 1 ACCTD FOR BY
C1771 w INPUTS FROM SECTOR J.

1781 w THEN AC1,J1+SUM ON J OF AC1,J1 = FRACTION OF INPUT GOOLS
1791 n COMING FROM SECTOR J

£1801 &

[1811 n

£182]1 »

£1831 »a

£1843 s COMPUTATION OF INPUT GOODIS PURCHASES

[185]1 REALAINPeXL[;171x1000000

[1861 QCURR«S+AK3IAFINISH

£1871 a B

[1881 aQCURR=PRODUCTION IN CURRENT PRICES:SALES+CH. IN STOCK

£1891 aHELP (RELOW) IS TOTAL INPUT CONSUMPTION RY THE

C190]1 ASYNTHETIC FIRM UNITS PER SECTOR (1,2,3,4).

[1911 »

£1921 HELP&(+/(8I0)C4; IMULT? SUM1 QCURR)-~(REALASUM1 (REALAINP-R?
AK3ATIMEL))

[1931 HELP¢HELP+SYNTHASUM1 (R$AK3AIMELD)

L1941 s HELP=TOTAL INPUT GOODS PURCHASES BY THE SYNTHETIC UNITS (pHELP=4
)

L1981 w IN EACH SECTOR

[1961 a INP=INPUT GOOLI' PURCHASES FOR EACH PRODUCTION UNIT, SUMMEDI OVER S
ECTORS

C197]1 A PpINP = pMARKETS

L1981 INP¢REALAINP, (R$SXINPUTRATIO)X(HELP+(SYNTHASUM1 RISXINPUTRATIO))CL
SAMARKET]
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L1997 &

L2001 a QIM@=INP SPREAD ACROSS THE 10 SECTORS. JUST LIKE IMSTO AROVE.

L2011 QIMQeC(((RIDIDIV7+/8I0O)IMARKET : 1H)MULT? INP)+100

[L202] QIMQeQIMa+h

L2031 a SAME COMMENT AS APPLIES TO THE DEFLATION OF IMSTO

L2043 a VALUE ADDED

2051 VA€QCURR+AKIAIMED-INF

[2061 DISPOSE1AFIRMS

£2071 s

L2087 aCONSUMPTION=INP-AKJAIMEL=PURCHASES-CHANGE IN STOCK

[209] a VALUE ADDED=PRONUCTION-CONSUMPTION

L2103 w

C2111 RESAFORVFe«SYNTHASUM1 (R4VA)

L2121 FORVFeSUMI(VA)

L2131 REALAFORVF&RtVA

[2141 SYNTHAFORVF€RIVA

(2151 aFORVF,REALAFORVF ETC. ARE USEDl IN FUNCTION CONTROLS ERELOW...

[216] n

[2171

£2181

[2121

[2201

[221] a WAGES

[2221 REALAKRALONeXL;53x1000000

L2237 REALAWeREALAKRALON=(RtL)

L2247 SYNTHAWERISX(RATIOC (REALAKRALON+REALASALESYUSING L)+l

[225] RESAKRALON¢LON-REALASUML (REALAWX(RtL))

[2267 SYNTHAWESYNTHAWX (RESAKRALON=(SYNTHASUMLC(RIL) xSYNTHAW) ) ESAMARKET]

L2271 WeREALAW, SYNTHAW

£2283 SYNTHAKRALONESYNTHAUWX (RIL?

L2297 DWe "1+ (x/X0; 2 51)+x/X[; 3 WIUSING W

[230] QIWeDW-4

L2310 QW RO, (o) ) p (WL, WHTIWD D)+, X (0. 625, 0.375) )

L2323 DVAEDSe( "1+ (+/XL; 7 121)++/X0; & 111USING DU

[2330 QS5 ((R((2, (pS))p(8,8+N8)) )+, x(0,625,0,375))+4

[234]  QVAeVAX(1+0LVA=L) =4

L2357 a

L2361 n

[237] n
[
A

T ®» T D

L2381
[2391] MARGINS
C2401 Mel-WxL+VA
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L2411
L2421
£2431
L2443
L2451
[2461
L2471
L2481
[2491
L2501l
£2511
[2521
£2531
L2541
[255:

[2561]
[2571
L2581
L2891
£2601
L2611
[2621
[263]
L2641
L2651
[266]
L2671
£2681

L2691

£2701
[2717
L2721
[2731
L2741
[2751
[2761
[2771
£27g1
[2791
[2801
£2811
r2a23]
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M75¢ 1~ (XL, #0++/X0; 6 111)xRt5+VA

A M75=PROFIT MARGIN 1975.

HELP&(RtM)-M73

MHISTe0 . 5x(2xM)-CHM¢HELP USING IS
AVARIARLES FOR FUNCTION CONTROL RELOW

A

OVERSKOTT«GUML (MXVA)
SYNTHAQVERSKOTT¢R4 (MxVA)
REALAOVERSKOTT¢Rt (MxVA)
DPe((RTUS)~-XL;261+100)USING IS

QP (R((2,(pP))p(P,P+UP)) )+, x(0.625,0,373))
A QUANTITIES

Q- (S+AKIAFINISH) P

QAe (QS+AKIAFINISH+4) +QP

LQens~np
A SOME VARIARLES ADDED 27 0OCT 1980...
FAINKOP& (INP-AK3AIMEL)+(100x@)
aPURCHASING-SHARE PER FIRM =FAINKOP
BRINKOPeW4 4+ (+/01310)

APURCHASING SHARE PER MARKET =BRINKOP
SHARE€FAINKOP+ERINKOPCMARKET]

ASHARE IS USED IN THE MODEL IN THIS WAY:
aSHAREX (MARKET AVERAGE INPUT SHARE)=

ATHE TINDIVIDUAL INPUT SHARE FOR EACH FIRM.
AMARKET AVERAGE INPUT SHARE=RRINKOPL11.. ERINKOP[U

AZ1 ANDN AR2
A22¢(~/XL; 30 321+100)USING A21€(~/XL; 32 261+100)USING M
A21€0T0.5LA21

A226¢0,02570.5LA22

A MUST ENSURE A22:0 S0 TEC CAN RE COMPUTED..
A AMAN--RASED ON APPROXIMATION GIVEN IN INLUSTRIKONJUNKTUREN PAPER
AMANER (3, pl) p(LXA21+1+A21) 3

a EXPECTATIONS...NOTE THAT EXPIMW SHOULDI RE FIXED
HISTHOSCEXPUSE( "1+ (+/X0; 8 131)++/X[; 7 121IUSING DS
HISTOSDEV2¢ (HISTRSDHEVE-0,02 BETWEEN(pHISTDG) p0.02)%2
HISTOP€EXPIP« ((RTEXPLIS)-XL; 281+100)USING EXPDS
HISTOPOEV2¢ (HISTOPIEVE-0,02 BETWEENCpHISTIPR) p0.02) %2
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L2831
[284]
L2851
£2867
£2871
£2881
£2891
£2901
[2911
[2921
[2931
L2943
£2951
[2963
£2971
£2981
[2991]
£3001
[3013
L3021
£3031
£3043
£3051]
[3061
L3071
£3081
£30931
£3101
L3111
[3123]
[313]
£3141
£3153
[3161
[3171
[318]
L3191
£3201

v
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HISTOWCEXPIW¢EXPIS-EXPIP
HISTOWDEV2¢ (HISTIWIEVE-0,02 BETWEEN(pHISTIW) p0.02) %2
a PRODUCTION FUNCTION PARAMETERS.
QTOP€(QAX1+A21+A22)+1~RESE(p@Q) p0 . SXRESMAX€D 2

TECE "1X (8A22+1+AZ1+A22) xQTOP+L

ENS(QQ-QFR1 L)=0,5
A FINANCIAL VARIAELES

K1EDOK ¢S ( (+/FADATALF; & 151)USING §)
K1€Sx((+/FADATACF; 26 151)USING K1EOOK)
K2eK1ROOKX(((+/FADATALF; 1 2 4 61)+FADATALF;S1)USING K1)
ACK1+K2+K1EOOKX ( (=/FADATALF; 3 S1)USING S)

EWeK 1ROOKX (¢ (+/FADATALF; 8 9 101)=FADATALF;51)USING K1)
BAL (pEW) p0

QTDIVESUM2 ~0.25xK1ROOKx ((+/FADATACF; 20 SI)USING M)
INVEFFeQTOPXQP+K1

QINVESX (((+/X[; 21 201 ++/X[; 7 121)USING S)+h4
QINVLAG-QINVX1+(VA AVGL1 DP DDIV 4)CDURe3]

THINVE 2 1 1 0.5

DELAYAINVER(3, pQINV) p@INV MULT1(4XTMINV)+3
RSUESACASHERSURSAEXTRACLX0
]
A

CONTROLS
A
R
A CONSISTENCY-CONTROLS ARE MALE IN FUNCTION CONTROLS
]

TDAMATRIX
AI0-MATRIX IN FLOWS IS WRITTEN OUT
R

DISPOSE2AF IRMS
ATHIS FUNCTION DELETES VARIAELES OF NO FURTHER USE
A
a SOME VARIAELES NEEDED' FOR NULLIFY ANDIN SHRINK
LEFT¢MARKET=DRIGMARKET¢MARKET

“SIZEUTSKRIFT 3

€ )SIZE"
R
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V ESTABLISHMENTSA91;R;F; ALPHA; SCALE;RATIO; RATIOL; RATIO2;HELP;FLAG;
DUMMY ; HELPAINP
€11 «')COPY SIB2 X FADATA FIRMID LIST RAMARKET'
£21 AFIRM-VARIARLES FROM WORKSPACE SI82.
€31 A
(] A
[§5] ARINPUT FROM FUNCTION MARKETS:IO0 (INPUT-OUTPUT-MATRIX)
L61 AINPUT FROM ISTARTXX-FUNCTION: SYNTHAFIRMS
£73 R
€81 A
£93 AQUTPUT FROM THIS FUNCTION:
101 AMARKET,P,QP,DP,W,QW,IW,S,QS,115,@,06,0Q,
€113 aL,EXPDP,EXPDS,EXPDW,HISTDP,HISTOS,HISTDW,
€121 aHISTDPDEV2,HISTDWDEV2,HISTDSDEV2, MHIST, CHM
C13]1 aVA,QIMQ,QVA,DVA,M,AMAN,STO, IMSTO,
C141 AQTOP,TEC,QINV,QINVLAG, DELAYAINV,K1,K1ROOK,K2,EW,
€151 AQTOIV,RSUBSACASH,RSUBSAEXTRA,RES, INVEFF, RESMAX,BETA,
€161 AIMBETA, TMINV,BIG,SMALL,IMRIG, IMSMALL,FAINKOP, BRINKOP,
C171 wSHARE,X,ORIGMARKET,LEFT
£iBl ~a
193 =w
£201 =w
£217 AINFORMATION ABOUT INDATA:
£22] aX IS FIRM-DATA,.
23] AFADATA IS INDATA AEROUT FIRM-GROUPS,
C24] aX IS A MATRIX WITH FIRST COMPONENT= FIRM
C251 AAND SECOND COMPONENT= VARIABLE (SALES,LAEROUR,ETC..).
£26]1 aX CONSISTS MAINLY OF DATA FOR THE YEAR 1982.
[273 a 50 FIRST COLS. FROM SI-PLANNING SURVEY
[28] a 6 (ADDITIONAL) LAST FROM SERVICE SURVEY
291 =~
C301 =~ REDUCTION ON LIST
£311 AFIRMS WITH INCONSISTENT VARIABLES ARE OMITTED
[32] LO:FeFIRMIDLC(XC;11LIST)/vpXC;11]
£331 NAMNAMARKET€RAMARKETC (X[ ;1JeLIST)/vpXL;11]
L3431 ALPHA€ (+/X0(XL;11¢LIST) /vpX[;13; 7 121)+FADATALF ;311
351 a CHECK ON ALPHA
L3361 2 (0=pFLAG¢ (1 <ALPHA+.xFe ,=\[/F)/\[/F)/L2
[371 HELP&1 0
£381 s OLD: L1:HELP¢HELP,F11tFLAG

Comment: ESTABLISHMENTSA91 is used after dec. 1986 instead of
ESTABLISHMENTS
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[391 L1:HELP€HELP.ALPHAL/ALPHALC((14FLAG)=F)/\pFl]
C401 2 (0<pFLAG+14FLAG) /L1

C413 ‘DIIROPPING ', (& 2 ¥LISTCHELP1),' FROM LIS
[u23] LISTe(~# (1 pLIST)eHELP) /LIST

(431 +L0

[4LT  L2:XeXC(XC;11<LISTY/vpXL;11;]
[4S] A

[hé6l A

471
[48] & R=NUMEER OF REAL FIRMS.

{491 AMARKET=VECTOR WITH MARKET NUMEERS FOR EACH FIRM,

[501 AFOR EXAMPLE: 11121 31 4% 1 4 ...ETC.

[511 ASAMARKET=VECTOR WITH MARKET-NUMEERS FOR SYNTHETIC FIRMS,
£523 =&

[531  SAMARKET¢SYNTHAFIRMS DUP 4

[541  MARKET¢NAMNAMARKET, SAMARKET

£551  RelteX -

[561 &

[571  'SIZE-UTSKRIFT 2°

£581 « )SIZE

[391 =a
[601 =w
[61] w

L6231 a SETTING SCALE FOR SYNTHETIC FIRMS:
[63] SCALE#\ 0

[o6ud SCALE¢SCALE, SYNTHAFIRMSI 11
[651 SCALE€SCALE, SYNTHAFIRMSL2]
L6611 SCALE¢SCALE, SYNTHAFIRMS[31S
L6671 SCALE¢SCALE, SYNTHAFIRMSL 4]
L4681 ENS 1=SYNTHASUM1 SCALE
L6971 n

L7031 ORL«123476

L7171 wA0RL YIELDS START-VALUE FOR PSEUDO-RANDOM-NUMEERS:
L721 wTHIS MEANS THAT THE SAME ‘RANIOM-NUMEERS' WILL ERE
[731 AGENERATED IN DIFFERENT EXECUTIONS ,AS LONG AS ONE
C741 ALOESN'T CHANGE [RL.

.05
.05
.05

05

cooco

[751 ARANDOMNUMERERS OCCUR IN THE FUNCTIONS 'USING' AND 'RANDOMIZE',

£761 =&
L7771 a
{781 =~
L7921 =«
[801 =a
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[811 ASALES:

[821 aSUML1,REALASUM1,SYNTHASUM1 ETC. SUM FIRMVARIAERLES TO
[831 AMARKET-VARIARLES.A FIRM-VECTOR IS SUMMED UP TO A
[843 aMARKET-VECTOR OF LENGTH W4,

(851 REALASALES« (+/XLC; 7 121x1000000)

[861 RESASALES¢SALES82-REALASUML (REALASALES)

£871 SYNTHASALES¢«SCALEXRESASALESLSAMARKET]

£88l S¢REALASALES, SYNTHASALES -

[8%91 =
LP01 a
[911

[

[921 ALAEBOUR:

[?3] REALALABOUREXD ;3]

ol RESALABOURe (TIM+HOURSAPERAYEAR) -REALASUM1 (REALALAEROUR)

[951 SYNTHALAROURERISXRATIO« (REALALAROUR+REALASALES)USING S

£961 =

[971 @AFUNCTION "USING' HAS THE FORM 'A USING E'

[981 AFUNCTION 'USING' DOES:

L9911 a(1) EXTENDS VARIARLE A WITH RANDOMIZED VALUES FOR

£1001 a SYNTHETIC FIRMS.

£1011 A (2)THE RANDOMIZED VALUES OF A COVARIES WITH E.

£1021 a THE VARIAELES A ANII B ARE FIRM-VECTORS...

£1031 a

C1041 SYNTHALAROURESYNTHALAROURX (RESALAROUR+(SYNTHASUMI SYNTHALAROUR))L
SAMARKET]

[105] L¢REALALABOUR,SYNTHALAROUR

[1061 n

£1071 a

£1081 n

[1093 AaEXPORT FRACTIONS (EXPORTS+SALES)

[110]1 aXM= EXPORT-SHARE (MARKET-AVERAGE). FROM

£1111 AaIO-MATRIX. XM IS A VECTOR OF LENGTH=Y

[112] aSALES IS APPROXIMATED WITH PRODUCTION.

C1131 XMeheo

[1143 XMeIO7601k4;181+I076014 ;4]

£115] aXM¢EXPORTS (MARKETS 1.,2,3,4) + PRODUCTION (MARKETS 1.2.3.4)

[1161 REALARATIOC(XL;71+(+/XL; 7 121))

[117] SYNTHARATIO¢REALARATIO RANDOMIZE S

[1181 RESAEXPORT&(XMx(SUM1 S))-REALASUM1(REALARATIOXREALASALES)

£119] SYNTHARATIO¢SYNTHARATIOX(RESAEXPORT+(SYNTHASUM1 (SYNTHARATIOX
SYNTHASALES) ) ) LSAMARKET

[1201 X¢REALARATIO,SYNTHARATIO
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L1211
£1221
£1231
C124]
[1251
[1261
[1271
£1281
L1291
£1301
[1313
£1321
£1331
[134]
[135]
[136]
£1371
[13281
L1391
L1403
L1411
C1423]
C1433]
Ciby4]
L1457
C1461
L1471
ci481
L1491
[1501
[1511
[1521
[1531
L1541
£1551]
L1861
£15731
£1581

[1591]
£1601
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‘TEST PA EXPORTANDEL:X:#0.95
(X=0)v(X=0.,93)
X€0[0.95LX

> 2 > D

APRICES
P& (pMARKET) p100
A

[

AINVENTORIES

ARATIO=ACTUAL STOCK-RATIO=STOCK+SALES
RATIOC(XL;481+100)USING &
STO«(S+P)XRATIO

ARATIO1=NORMAL LEVEL OF STOCK-RATIO
RATIOL1&(XC;501+100)USING RATION0,.01

a NOTE WE ARE SETTING KIG, SMALL, ETC FOR EACH FIRM
BIGERATIO[ (1+A€0,5)XRATIOL
SMALLE€RATIOL (1-A)xRATIOL
BIGLHELP/\pBIG]€(HELP¢(RATIO=(1-A)XRATIO1))/(2xRATIO1)-RATIO
BIG¢0[0.5LRIG
SMALLIHELP/\pRIGI¢ (HELP¢(RATIO:* (1+A)XRATIOL1))/Z(2XRATID1)-RATIO
SMALL«0[ SMALL
AK3AFINISHeSXRATIO-RATIOL ’

A THAT WAS PRODUCT INVENTORIES..NEXT IS INPUT GOODS INVENTORIES.

A

aINPUTRATIO=(PURCHASES OF RAW MATERIALS)+SALES
INPUTRATIOQ€(XD;17]++/X0; 7 121)USING S
A .
RATIO1¢(XL;443+100)USING INPUTRATIO
a RATIO1=ACTUAL STOCK-RATIO.

RATIO2¢ (XL, 461+100)USING RATIOLITO0.01
ARATIO2= NORMAL STOCK LEVEL.

KIAIMEDSXINPUTRATIOXRATIOL

IMBIG¢RATIOL[ (1+A)XRATIO2

IMSMALLERATIOLL (1-A)XRATIO2
IMBIGCHELP/\pIMBIGI¢ (HELP€(RATIO1 = (1-A)XRATION2))/(2XRATIO2) -
RATIO1 '
IMBIG+0l0.S5LIMEIG
IMSMALLCHELP/\pIMBIGI¢ (HELP¢(RATIO1» (1+A)XRATIO2))/(2XxRATION2) -
RATIO1
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L1611
[1621
[163]
L1641
L1651
[166]
£1671
[1681
[1691
£i7vol
[1711
C1721
[1731]
£1741]
£1751
[1761
£17v71
1781
[1791
£1801
£i1811
[1821
£1831]
£isul
£1851
[1861
£1873
£1881
£1891
L1901
[1911
[1921

[1931]
[194]

[199]
L1961

£1971
£1983]
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IMSMALL«0 IMSMALL

RETA€IMEBETA0.5
AK3AIMEDe€SXINPUTRATIOXRATIO1-RATIOZ2
AIMSTO IS A FIRMXPRODUCT-MATRIX (=FIRMx10-MATRIX)
aMULT? MULTIPLIES A MATRIX WITH A COLUMN-VECTOR.
A
aM  MULT? V .M=MATRIX M(I,J) V=VECTOR V(I)
ARESULT: A MATRIX WITH ELEMENTS M(I.J)xV(I)

A

A NEXT: SPREAD K3AIMEDL ACROSS SECTORS USING IO-MATRIX
IMSTOEC(((RIOIDIV7+/8I0) CMARKET ; 1)MULTY? K3AIMED) =100

a NOTE: WE HAVE DIVIDED RY 100 ASSUMING EASE YEAR=START YEAR.

aIMSTO SHOULD BE IN FIXED PRICES,THUS DIVISION EY 100

A WHICH IS THE PRICEINDEX FOR 1976

a THE IDEA BEHINDN THAT COMPUTATION WAS AS FOLLOWS:

A (8I0)C1;] LOOKS LIKE AC1,13,.....,AC1,10], WHERE

] AL1,J]1=FRACTION OF GROSS PRODUCTION IN SECTOR 1 ACCTD FOR BY

A INPUTS FROM SECTOR J.

) THEN AL1,J1+SUM ON J OF AC1,J1 = FRACTION OF INPUT GOOLS

A COMING FROM SECTOR J

A

R

R

A

a COMPUTATION OF INPUT GOODS PURCHASES
REALAINPeXL;171x1000000

QCURR¢S+AK3AFINISH

AQCURR=PRODUCTION IN CURRENT PRICES:SALES+CH. IN STOCK
aHELP (BELOW) IS TOTAL INPUT CONSUMPTION RY THE
ASYNTHETIC FIRM UNITS PER SECTOR (1.,2,3,4),

A

A HELPAINPe(+/(®RI0)LC\4; IMULT? SUM1 QCURR)~(REALASUMI1 (REALAINP-RtAK
JAIMED))

A HELPAINP¢HELPAINP+SYNTHASUML (R{AKIAIMEL)
[
)
[ IN EACH SECTOR

A INP=INPUT GOOD' PURCHASES FOR EACH PRODUCTION UNIT, SUMMEDIN OVER S

ECTORS
A pINP = pMARKETS

A INPAOLD¢REALAINP, (R¢SXINPUTRATIO) X (HELPAINP+(SYNTHASUM1 RISXINPU

TRATIO))LSAMARKET]

HELP=TOTAL INPUT GOODS PURCHASES BY THE SYNTHETIC UNITS (pHELP=4
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£[19%1
£2001
[2011
£2021
£2031
[2043
L2051
£2061
2073
£2081
L2093
£2101
(2111
[2121
r2131
L2141
(2151
2161
2171
[2181
£2191
£[2201
[22131
2221
[223]
L2243
2251
[2261
[2271
2281
2291
[2301
L2311
£2321
L2331
[2341
[R35]
Eg36]
2371
L2381
£239]
L2401
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n INP€INPAOLIl

[

A INP¢(REALAINPXx1.1), (SYNTHAINP«(R¢SXINPUTRATIO) X1 .3)
SCRAINPe (+/7(QIO0) [ 4; IMULT? SUM1 QCURR)

A HELPAINPeSCRAINP-SUM1 (INP-AK3AIMEL)
INPMA¢SCRAINP+SUM1 QCURR

A XIDeCC100x CINPMACMARKETI-INP+QCURR) > =0) X pMARKET

A MARKET1€(XID#0)/MARKET

a POSQCURRe(XID#0)/QCURR

A MSPQCURRe¢SUM11 POSQCURR

A POSINP«(XID#0)/INP

A XINPeSUM11 (INPMALMARKET11-POSINP+POSQCURR)

a XINPAFRAC«0[ (INPMALMARKET1-INP+QCURR)+XINPLMARKET]

r EAINPeXINPAFRACXQCURR

A EXTRAAINP«EAINPx (HELPAINP-SUM1 EAINP)CMARKET]

A INPEINP+EXTRAAINP

[

REALAINPREALAINPXx1,2

INPMAAL«C(T0.05 0 0 O0)¥INPMA
HELPAINP¢INPMAAL CNAMNAMARKETIx ( (RtQCURR)+(REALAINP-RtAK3AIMEL))
REALAINPEREALAINPXHELPAINP
RESAINP¢SCRAINP~-REALASUM1 (REALAINP~RtAKIAIMEL)
RESAINPE€RESAINP+SYNTHASUML (R$AKIATIMED)
SYNTHAINP¢SCALEXRESAINPLUSAMARKET]

INPE€REALAINP, SYNTHAINP

REALAINPMA€ (REALASUM1 REALAINP)={REALASUM1 RtQCURR)>
RESAINPMA¢RESAINP+SYNTHASUM1 R{QCURR

G INPMA REALAINPMA RESATINPMA"

0 ¢« F8.4 " $(INPMA; REALAINPMA; RESAINPMA)
A INPUTAANDEL€ (REALAINP+(R4S)IUSING(1p0Q)

A INPeINPUTAANDELXS

A
A QIMQ=INP SPREADI ACROSS THE 10 SECTORS. JUST LIKE IMSTO AROVE.
QIMAE( (((RIO)DIV7+/8I0)CMARKET; 1)MULT? INP)+100
QIMa@caIMA+4
a SAME COMMENT AS APPLIES 70O THE DEFLATION OF IMSTO
s VALUE ALDED
A INP€INPL(D.9xQCURR)
VACQCURR+AKZAIMELD-INP
SCRAVA€IONB2012; 4]
HELPAVA«SCRAVA-SUM1 VA
0 ¢'SCEAVA, RRESAVA'
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[2411 [J «SCRAVA,HELPAVA

L2421 A VACQCURR+AKIAIMED~(INPL(0.9xQCURR))

E2431 A VACQCURR+AK3IAIMEI-(INP+(OTHAPURCHXINP))

[2441 A DISPOSELAFIRMS

L2451 n

[2461 ACONSUMPTION=INP-AK3AIMED=PURCHASES~CHANGE IN STQOCK

L2471 A VALUE ADDED=PRODUCTION-CONSUMPTION

L2481 &

L2491 RESAFORVFE€SYNTHASUML (R4VA)

[250]1 FORVFeSUML (VA)

[251]1 REALAFORVF€RtVA

£252 SYNTHAFORVF€RIVA

L2531 AFORVF.,REALAFORVF ETC. ARE USED IN FUNCTION CONTROLS ERELOW...
L2541 a

£2551
£2561
[2571]
[2581
L2591 s WAGES

[2601 REALAKRALON&XL;51x1000000

[261]1 REALAWEREALAKRALON=(RtL)

[262]1 SYNTHAWERI (REALAW USING(1p0))

[2631 RESAKRALON€LON-REALASUM1 (REALAWX(RtL))

L2647 a

L2657 SYNTHAWSYNTHAWX (RESAKRALON=(SYNTHASUM1 (R$L)XSYNTHAW) ) LSAMARKET]
[2667 WeREALAW, SYNTHAW

L2671 SYNTHAKRALON€SYNTHAWX(R4L)

L2681 DWe(T1+(x/X[; 2 S1)+x/XL; 3 4WIYUSING W

[269] QLWeDW=U4

L2701 QUWe((RE(2, (p) ) pCW, WHDW) ) )+, Xx(0.625,0,375))

[2711 DVA€DSe(T1+(+/X0; 7 12D ++/XL; 6 111)USING I'W

[272] QS€((RC(2,(pS))p(S5,5+05)))+,x(0.625,0,373))+4

L2737 QVAeVAX(1+0VA={)+4

2741 &

£275] a

[2761 =w

L2771 A MARGINS

2781 Mel-WxL+VA

[279]1 M7Sel-(XL;41++/XL; 6 111)XRtS+VA

L2803 a M7S=PROFIT MARGIN 1975.

[281] HELPe(RtM)-M7S :

£282]1 MHIST€0 Sx(2xM)~CHMeHELP USING DS

> > >3 2>
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£2833
£2843]
£2851
£2863
£2871
£2881
£2891
£2901
[2911
[2921
[2931
[2941]
£2951
[2961
£2971
2981
£2991
£3001
£3011
£3021
[3031
C3041
£3053]
£3061
£307]
[3081
£3091
£3101
£3111
£3121
£3131
[314]
[3151]
£316]
£3171
£3181
[3191]
£3201
£3211
£3221
£3231
[3241

A
fA

A

]
A
fi
A
A
A
A
A
R
A

A

L]
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VARIARLES FOR FUNCTION CONTROL ERELOW

OVERSKOTT&¢SUM1 (MxVA)
SYNTHAOVERSKOTT¢RE (MXxVA)
REALAOVERSKOTT&Rt (MxVA)
DP¢((Rt0OS)-X[;2671+100)USING DS
QPEC(R((2, (pP))p(P,P+IP)) )+, x(0,625,0.373))
QUANTITIES
Qe (S+AKIAFINISH) =P
QA€ (QS+AKIAFINISH+4) +QP
nQens-np
SOME VARIAEBLES ADDED 27 OCT 1980...
FAINKOP¢ (INP-AK3AIMED)+(100xQ@)
PURCHASING-SHARE PER FIRM =FAINKOP
ERINKOP€4t (+/01310)
0 ¢ BRINKOP®
D ¢BRINKOP
PURCHASING SHARE PER MARKET =HERINKOP
SHARE€FAINKOP+ERINKOPLMARKETI]
SHARE IS USED IN THE MODEL IN THIS WAY:
SHAREX (MARKET AVERAGE INPUT SHARE)=
THE INDIVIDUAL INPUT SHARE FOR EACH FIRM.
MARKET AVERAGE INPUT SHARE=ERINKOPC11..RRINKOPC4]

A21 AND AZ22

A22€(-/XC; 30 321+100)USING A21e(~/X[; 32 261+100)USING M
A21¢070.5LA21

A22¢0.02570.5LA22

MUST ENSURE A22:0 SO TEC CAN RE COMPUTELD, .

AMAN--BASED' ON APPROXIMATION GIVEN IN INDUSTRIKONJUNKTUREN PAPER
AMANER (3, pL) p(LXA21+1+A21)+3

EXPECTATIONS. . .NOTE THAT EXPDW SHOULDN RE FIXEL
HISTOS¢EXPOS«("1+(+/X0; 8 131)++/XL; 7 121)USING IS
HISTOSHEV2¢ (HISTOSIEV¢-0.02 BETWEEN(pHISTNS)p0.02) %2
HISTOP«EXPIP« ((R*EXPDS)-X[;281+100)USING EXPIS
HISTIPLEV2¢ (HISTDPIEVe¢~0.,02 RETWEEN(pHISTIP)p0.02) %2
HISTOW«EXPDW¢EXPDS-EXPIP
HISTOWOEV2€(HISTOWDEV¢-0,02 HETWEEN(pHISTIW)p0.02) %2
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[3251 a PRODUCTION FUNCTION PARAMETERS.
[326]1 QTOP€(QAX1+A21+A22)+1-RES¢(pQQ) p0 . 5XRESHAX€ D, 2
[3271 TECE 1x(®A22+1+A21+A22) XQTOP:L
[3281 ENS(QQ-QFR1 L)<0.5
[3291 a FINANCIAL VARIARLES
£3301 K1EOOKeSxX((+/FADATALF; 22 311 USING )
(3311 K1eSx((=/FADATALF; 11 311)USING K1EOOK)
[3321 K2€K1ROOKX(((+/FADATALF; 3 4 6 8 9 101)=FADATALF;221)USING K1)
[3331 AcKL+K2+K1EOOKX ( (+/FADATALF; 5 221)USING §)
[3341 EWeK1BOOKX (((+/FADATALF; 16 171)<FADATALF;221)USING K1)
[335]1 EADC(pEW)p0
(3361 QTDIVESUM2 “0.25xK1EOOKX((+/FADATALF; 47 221)USING M)
[3371 INVEFF€QTOPXQP+K1
[3381 QINVESX(((+/XL[; 21 241)++/X[; 7 121)IUSING S)+Y4
[3391 s FOR MACRO CONSISTENT MICRO INVESTMENT
[3401 RESAQINVeSCEB2AQINV-SUMI QINV
[341] EXTRAAQINVERESAQINVLMARKETIXQINV+((SUMI QINV)LMARKETI)
L3421 QINVeQINV+EXTRAAQINV
£3431 a
[344]  QINVLAGCQINVX1+(VA AVG1 DP DDIV 4)CDURe3]
£345]1 TMINVE 2 1 1 0.5
[3461 DELAYAINVER(3, pQINV)pQINV MULTL(4XTMINV)+3
[3471 RSURSACASH¢RSURSAEXTRA¢LX0
[3481 a STANNA
C3491
£3501 CONTROLS
[3511
£3521 a
[3531 a CONSISTENCY-CONTROLS ARE MADE IN FUNCTION CONTROLS
[3541
[3551 I0AMATRIX
[3561 aTO-MATRIX IN FLOWS IS WRITTEN OUT
[3571 &
[3581 a DISPOSE2AFIRMS
[3591 STOP
[3601 a SOME VARIAELES NEELED FOR NULLIFY AND SHRINK
[361] LEFTMARKET=0RIGMARKET&MARKET
[3621 'SIZEUTSKRIFT 3°
[3631 «')SIZE'
£3641
v
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Cil
[21
[31
L]
[§<N]
L61
L71
[81l
[e1l
[101
£111
£121
[131
L1473

L1513
L1461
£1v1l
£181

1

o
¥

v

v
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QUTeREAL USING V
OUTeREAL, (REAL RANLOMIZE V)

CeA RANLDOMIZE R; U E;AIN

Ce ((REALASUML A)++/NAMNAMARKET e . =14) LSAMARKET ] :

n EACH ELEMENT OF C EQUALS CORRESPONDING REAL MARKET AVERAGE
4¢{(0=R)Al=pR) /END

A IF B=0, SKIP CORRELATION ASPECT

[ ( PNAMNAMARKET) tR

Ee«(pINIE

s HELP VEBLES: D=REAL PART OF E, E=SYNTHETIC PART OF R

ATDECE-((E+. XSAMARKET e, =14)++ASAMARKET , =14) [SAMARKET]

A AID=DEVIATION OF ELEMENTS OF E FROM THEIR MKT AVERAGES

CeCHAIDX ((+/(DEV INXDEV A)+=+/(LEV E)#2)Xx(pE) +pli

a THAT USED THE APPROXIMATION COV(C,E)=COV(A,ID
END:AIDEA-C A+, XNAMNAMARKETe . =14 ) ++ANAMNAMARKE Te . =14 ) LNAMNAMARKET ]
n AID=DEVIATION OF ELEMENTS OF A FROM THEIR MKT AVERAGES
CeC+HCT30+(pC)P100)+50) X (C(REALASUML ATD*2) ++/NAMNAMARKET e, =14) %
0.5)CSAMARKET]

p CLI,Jd3=CLIIX(1+EPSLI.J1)xSL(ALTD)

A WHERE: CLI1=C FOR MARKET I A5 COMPUTED AROVE

A EPSEI.J] IS UNIFORM QVER [L70.%5. 0.%]

[ SINC: )=8TANDARD DEVIATION OF A ON THE ITH MARKET
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C1d
£21
[3]
[41

L33
L6
L7131
L8l

£91

£i101
C113
£121
L1331
C14]
L1351
[161
£173
£i81l
[191]
L2031
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CONTROLS; IFF

[

ENS(LON+OVERSKOTT)=FORVF

ENS LON=(REALASUM1 REALAKRALON)+(SYNTHASUM1 SYNTHAKRALQON)

ENS OVERSKOTT=(REALASUM1 REALAOVERSKOTT)+(SYNTHASUMI1
SYNTHAOVERSKOTT)

ENS FORVF=(REALASUM1 REALAFORVF)+{(SYNTHASUM1 SYNTHAF(ORVF)
DIFF€SALES76—-(SUM1I &)

ENS DIFF-=1.000000000E7°6 x(5UML 8)
ENS(TIM+HOURSAPERAYEAR) = {REALASUM1 REALALABOUR) +SYNTHASUMI
SYNTHALAROUR

ENS(REALAFORVF - (REALAKRALON+REALAOVERSKOTT) ) <1,000000000E77
ENS(SYNTHAFORVF-(SYNTHAKRALON+SYNTI{AOVERSKOTT) ) <1, 000000000E77
ENS(SYNTHASUML (SYNTHAWXSYNTHALABOUR) ) =SYNTHASUML (SYNTHAKRALON)
ENS(REALASUML (REALAWXREALALABOUR) y=REALASUMI (REALAKRALON)
ENS(SYNTHASUML ({RIM)XSYNTHAFORVF) )=8YNTHASUML (SYNTHAOVERSKOTT)
ENS(REALASUM1 ( (RtM) XREALAFORVF) )=REALASUML (REALAOVERSKOTT)

ENS X:0

ENS X:i1

ENS ((SUM1 VA)=+(SUM1 QCURR))=(1-RRINKOPL 141)

ENSC(SUML (INP-AK3AIMED) )+ (SUM1 QCURRY )=(RRINKQPLt41)
OIFFe(XMXSUM1 S)-(SUM1 Xx§8)

ENS DIFF=(0,01xSUM1 S)
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¥ I0AMATRIX;FA; PROL; CHAR; RESIDUAL ; SWENIISHADEMAND
L1l AaTHIS FUNCTION NOES:
L21 a(l) AN INPUT-OUTPUT MATRIX FOR THE SWELNISH

L33 A ECONOMY IN FLOWS IS PRINTED 0UT.

(] A THE INITIALIZED VARIAELES ARE USELD,

£33 A (2) VERTICAL SUM SHOULID BY DEFINITION EE
Lsd A EQUAL TO HORIZONTAL SUM.THE UNEXPLAINELD
L73 [ RESINUAL IS PRINTED OUT.

81 A

[ A

101 s

£i11 "TI0 YOU WANT THE INPUT-QUTPUT-MATRIX PRINTED QUT?®

£123 'YES OR NO '

[131 CHARe€I

Ciu] 4(A/{CHARLC1 23="N0"'))/0

151 =

C161] MA€IO76

£173 PRODESUM1(Q@x100)

£181 MAL; '4J€(IOCOEFF7&C; 43, C111)MULTB(PROD+10%64)

£L191 s THE FIRST 4 COLUMNS IN MA ARE REPLACED WITH FLOWS

£20] a COMING FROM INITIALIZATION,

[21] a COLUMN S..10 UNCHANGELD.

£221 MAC113;11]1«(GKOFFXWGXLG+10%6),¢0,0,0)

[231 MAL14,11Je+/C1IMAL13;11]

L2417 MACV13; 1216 (HH76X4xQUIAINIT2+10%6),(0,0,0)

[25] & QDIAINIT2 YIELDS THE HOUSEHOLD'S DISPOSAERLE INCOME
[R261 MAD1Y;127¢+/01IMACV13,;12]

£271 MAL; 13]1¢ (OMEGAGXQINVGX4-10%6),¢0,0,0,4xQINVG+10%6)

r28l MAL; 141« (OMEGABLIXQINVELIX4=10%6), (0, 0,0, QINVELIXU4+10%6)
[291 MAL; 1516 (OMEGAINXQINVINXY+-10%46),¢0, 0,0, 4xQINVIN-10#6)
£301 MAL; 1616 (OMEGAX (+/QINV)IXU--10%4),(0,0,0,4x(+/QINV)+10%4)
311 =«

L3217 MACAV 13,1736 (+/ (AKZAIMED+AKIAFINISH) +10%6) xIOCOEFF760113;171]
£L331 MAC14;17]e+/L1IMAC\13;171]

L3341 n

[35] MAC1 2 3 4 ;1816(SUML1(XXS8))+10%64

[36] MAL14;181¢+/C1IMAC 13,181

L3371 a

£381 SWEDISHATEMAND¢«+/MAL 101177

£391 MAC113;197¢ (IMPXSWEDISHADEMANL) , ¢0,0,0)



Part 1

[4o1
T41]
ru21
[431
L4y
[4s3
[461
471
[u81l
[491
£501
£511
£521
[533
[543

[551]
(561
[s571
[s81

[591
C601
[611
£621
[63]
Coud
[651]
L661
[671
[681]
[691
c701
[v11
[721
[731]
[741
[751
[761
£771
£781
£791
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MAC1Y; 19]e+/01IMAC13;19]
MAL; 191« (1) xMAL; 191

R
MAC\13;210eMAC1Y;101,(0,0,0)
MAC1Y4;210e+/01IMACV13;21]

]

RESIDUALEMAL; 211-C(+/MALV10;1201), (0,0, 0), (+/MACLI4;201))

L]
(R iR R e 22222 2TLTTTETEREST

L]
OPWe110
APAGE WIDTH

"INPUT-OUTPUT MATRIX FROM INITIALIZATION:
80p°

1 2 3 Y S
8 9 10
80e'
(8,0)¥MAL; 101
80p"
' 11 12 13 14 15
19 20 21"
80p" '

(8,0)vMAL;10+1111

16 17

‘"ROW 1: RAW MATERIAL SECTOR

"ROW 2: INTERMEDIATE GOODS

"ROW 3: INVESTMENT (GOODS AND CONSUMER DURARLE GOONS'
‘ROW 4: CONSUMPTION GOODS °.

"ROW 5: AGRICULTURE,FORESTRY,FISHING

"ROW 6: MINING ANDI QUARRYING

"ROW 7: oIL

'ROW 8 CONSTRUCTION

‘ROW ¢ ELECTRICITY

"ROW 10: OTHER SERVICIES

‘ROW 11: COMMODITY BASED INDIRECT TAXES
"ROW 12: VALUE ADDEDI' IN PRODUCER''S PRICES
‘ROW 13: CORRECTIONS'

‘ROW 14: SUM =PRODUCTION

‘COLUMN 1,2 THROUGH 10 = CORRESPONIING ROWS
'COLUMN 11: GOVERNMENT''S CONSUMPTION
‘COLUMN 12: HOUSEHOLIS' 'S CONSUMPTION
'COLUMN 13: GOVERNMENT''S INVESTMENTS
'COLUMN 14: INVESTMENTS, RUILDINGS

i8
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L&l "COLUMN 15: INVESTMENTS IN SECTOR &..10

[811 "COLUMN 16: OTHER INVESTMENTS °

£821 'COLUMN 17: CHANGE IN STOCK

[83] ‘COLUMN 18: EXPORTS

=L 'COLUMN 19: IMPORTS

[esl "COLUMN 20: MOMS ETC.

[861 "COLUMN 21: HORIZONTAL SUM=PRODUCTION

£revl 80p"

£asgl 'RESIDUAL

[891] RESTIUAL

L9071 =&

[911 aMAOE RBY FREDRIK RERGHOLM DEC 1981.....
v

V MARKETSADATA; TMEXP; TMTARG
£13 A

£21 NPER¢Y
L3] [URe3

[ul MKTe

[B0] INCY+1 6

Lé61 A

L7l RET€1+1 ., 035% (1)
[81 ENTRY€RET+0 . 0068+NPER
£91 EXPXDP€0 .03

£101 EXPXIWeD . 07

C111 EXPXDS«0.07

£121 R¢0. 5

£131 E1€0.1

L1473 E2¢0

£1s1 SMPESMWESMS €1 -2+ 1+ TMEXP¢3

[161] FIPCFIWEFIS€(1-RIX2+-1+NPERXTMEXP
r17l GMT1-2+1+TMTARGE3

£181 &

L1913 GAMMACD . 1
L2031 THETA«0 .01
£211 KSI1e0,.25
£221 SKREPA€S0
£231 I0TA€0. 5
L2437 NITER€«®
[25]1 =a

[26] TMSTOe1
£271 &

£281 TMIMSTO¢1
[291 =a

L2017 RHOE "1+ (1+1+35) % (1+4)

311 RHOBOOK & "1+ (1, 15)%(1+4)

[32] QIMTECE "1+¢1, 056 1,03 1,026 1,004)%(1+4)
[33] a RESMAX€0.2 15 SET IN ESTARLISHMENTS. . .
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CA4] LOSSe0, 1
[351 RESHOWN«Q , 9
L3461 WTIXel

[371

£381 RWeK2+8

[39] ALFARWE0 ., 075+NPER

[4o0l BRETARWe1

L4111 UTREF«0 .85

[u21 ELINVe3

[431 RTDE1

Cu4]  ATMINV IS SET IN ESTAERLISHMENTS
[uS1

L4611 EPS¢0

C473 TMX¢ 3 3 3
481 TMIMPe 3 3
491 =n

3
33

LS01 RLU€0 .6
[511] MAXIIP¢0 .06
v

V  SECONDARYADATA; MTECAPERAFIRM

£11 AVARIARLES WHICH WILL RE OUTPUT FROM INITIALIZATION:

[21 AaMTEC, LU, QDWIND

£33 ARUACOPY IS A COPY OF RU WHICH COMES FROM INPUTFILE.

[ua AL, QW, QLIW, QUMTEC ., TEC COMES FROM ESTARLISHMENTS

[ AGROWTH COMES FROM INPUTFILE (INITAGROWTH=GROWTH)

L6131 ALG COMES FROM FUNCTION PURLICASECTOR

L7l LU« (LG+SUM2 (L) ) xRUACOPY+ (1-RUACOPY)

[81l ALG+SUM2 L=WORKING LAROUR FORCE=TOTAL LAROUR FORCE-UNEMPLOYED

(S| AUNEMPLOYED'=Rx 'WORKING LAROUR FORCE'

[101 AWHERE R SHOULD RE UNEMPLOYED+WORKING LAROUR FORCE

[111 ASINCE RU IS DEFINED AS UNEMPLOYED+TOTAL LAROUR FORCE R= RU=(1-R
w...

C121 QUWINDe "1+ (L AVG2 QWX (1+QDW))+(L AVG2 QW)

[13] MTECAPERAFIRMe¢TEC DIV1C(1-QIMTEC+((RHO+GROWTH)*(1+4)))

Ciu1] MTEC¢L AVG1l MTECAPERAFIRM

[15]1 aAAVGL YIELDS MARKET-AVERAGES FROM FIRMS-DIATA (MTECAPERAFIRM) WEIGH
TEDL RY LAROUR-SHARES (L+8UM L)

C161 ENS 0<MTEC



— 276 —

Part 1 The Initialization Code

¥ PUBLTCALATA

L1l A VARIARLES WHICH WILL BE OUTPUT FROM INITIALIZATION: WSG RTRANS,T
STOCURF ., TSTOCURM

L2131 WEGEWEXLG

L3l RTRANS€0 . 5

[ ATSTOCURF IS A MARKET-VECTOR (4 MARKETS) .FUNCTION SUML TRANSFORMS
FIRMS-LIIATA TO MARKET-IIGTA. . .

[sa TSTOCURF«SUML (STOXQP)

=N TSTOCURMeQPDOMO v 4 Ix (5UML STO)

vV  MONETARYADATA
£11 AALL VARTAELES EELOW WILL RE OUTPUT FROM INITIALIZATION

£21 POSGFOR«0

£31 TMFASS¢3+12

(] TMFDe2+12

[52] FIOeFASS€ (SUM2 Xx8) xTMFASS
£61] KAPPAL1&0 .02

C73 KAPPA2¢0 .3

[81 RFUNIH1 €0, 3

L?1 RFUND2¢0 .25

£101 LAMDAL€0 , &

[111 LAMIAZ¢0 .8

£121 MAXQCHRI€0.01

£131] ME€0 . 015

L1413 MAXRIDIFF€0.05
[151] RIATSAEXOGENOUS«1
[16] MINRI¢ME

C171 MAXRI«0.25

£i81 FUNDSAAREAENOUGH«0
[191 REDCHEW¢0 .15
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C11
£21

£3]
(]
[+

L61
£731
£81

[91
£101

C111
£121
[131
L1431
r1s3
L1671
£171
£isa
[191
L£201
[211

[221
[231
£aul

[26]
£271
£281
£291
£301
[311]
£321

1%
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HOUSEHOLDSATIATA ; FRICECHANGES ; IUR

AINPUT TO THIS FUNCTION:

AGKOFF, LG, WG, L., QW,QTIIV, LU, QDWIND FROM FUNCTION PURLICASECTOR.ESTA
ELISHMENT, SECONTIARYADIATA

AQPDOM, QDIPFOR, QUPIN FROM FUNCTION ESTARLISHMENTS

ARTRANS, RLLU, RHO FROM FUNCTION MARKETSADATA

ATXI1, TXW, TXWG, QINFAY, RI (INDIRECTLY) FROM WORKSPACE MACRO

aHH74, WHSUM  FROM HOUSEHOLDS. . .
AXXXXXXXAXXXXXXXXXXXXXXXXAXXXX XXX XXX XXXXX XXX XXX XX XXX XXX XXX
ACQUTPUT FROM THIS FUNCTION,WHICH WILL EE FINAL OUTPUT FROM INITIAL
IZATION:

A2, SAV, NIUR, NOWURADIUR , NH, WH, WHRA, QPH, QC . CVA, QIICPI, QCPI, QDI
AQSAVHREQ®, RHONIUR, STODUR, ALFA AND BETA~COEFFICIENTS, SMOOTH , MARKET
AITER. ..

A

IIUR¢3

NLOURATIUR¢ 11

Z¢l1l

5AVe12

NIIUR¢ (DUR# 11) /11l

ANDIUR, Z, SAV ARE INIEX-VARIARBRLES. ..

NHeLG+(SUM2 L) +LU

WHeWHSUM+NH

QUIAINIT

AFUNCTION QDIAINIT IS CALLED TO GIVE A VALUE TO QUI,ANDI' THIS IS TH
E ONLY PURPOSE OF THIS FUNCTION,QNI=DISPOSARLE INCOME

WHRACWH+QDT

QPH&QPLIOM. 0

AQPH USED TO BE A VECTOR OF LENGTH 11.QPH(11) WAS THE PRICE IN THE
SERVICE SECTOR.THERE IS NO LONGER AN ELEVENTH SERVICE- SECTOR.SO
QPH=QPIOM . FOR TECHNICAL REASONS WE SEE TO THAT QPH

AHAS THE LENGTH 11 DESPITE THIS,FOR THE TIME BREING,WHERE WE WILL H
AVE A REDIUNDANT 0 AT THE END. ..

QCe(HHT74XQNTI), 0

QCe (1, pQC) pQC

QCenqC

AQC AND CVA MUST RE COLUMN-VECTORS FOR TECHNICAL REASONS. ..

ASEE MOSES-FUNCTION CPI1...

CVA+«QC IIIV7 QPH

QCPI«CPI1(QPH)
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[33] PRICECHANGES«QDPFOR, QUPIN, 0

L3431 QUCPI¢ (PRICECHANGES+, X, QL)+ (+/.,QC)

£353 QSAVHREQ(

L3461

L3711 RHOLUR¢RHO

L3831 STONURCQPHEDURIXCVALDUR; 1 1+RHODIUR

£391 A

(Y] ALFA3¢0.3

C41d ALFAY€0, T

cy21 BETAl¢ 1 1 0.7 0.75

[43] EETA2¢ 0 0.02 0.1 0

Lk ] RETA3¢0xRBRETAR

L4S SMOOTHe(11p0.9) .1

C461 p

L4717 MARKETAITERe3

481 AMARKETAITER TELLS HOW MANY ITERATIONS WILL RE LONE IN THE MARKET
PROCESS TURING SIMULATION. ..

[491] NHe¢1 pNH

¥V DOISPOSE1AFIRMS

C1] H(TESTUTSKRIFT=0)/START
L2171 "REALARATIO’

L33 REALARATIO

(] "SYNTHARATIO®

LSl SYNTHARATIO

L6631 "INPUTRATIO®

Lva INPUTRATIO

[8l "REALASALES'

£el REALASALES

£103 'SYNTHASALES®

[ SYNTHASALES

£12d ‘SLUT PA TESTUTSKRIFT I DISPOSELAFIRMS
C131 START:

L1413

fA

[151 KILL "SCALE MAKEQUARTERS'

[161  KILL 'RAMARKET FIRMID RESALAROUR SYNTHASALES RESASALES RATIOL RAT
I02 INPUTRATIO"

[171  KILL 'REALARATIO SYNTHARATIO RESAEXPORT REALAINP LIST KZAIMED

[181 wTHIS FUNCTION DELETES VARIABLES AND FUNCTIONS OF NO FURTHER USE.
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Vv LISPOSE2AFIRMS

Cil H(TESTUTSKRIFT=0)/START
£21 'SAMARKET®

£33 SAMARKET

(W] ‘A2

L53 A21

L6l TAZ2

£71 A22

[81 "INP

[ INP

£i01 "QCURR"

Ci111 QCURR

€123 ‘M7S

£131 M75

Ci43] "AK3AIMED'
C153 AK3AIMED

[161 "AK3AFINISH'
£171 AK3AFINISH
£i81 'REALAFORVF'
[19] REALAFORVF
[201 'SYNTHAFORVF'
£211 SYNTHAFORVF
[221 'FORVF®

£2331 FORVF

£241 'REALALAROUR"
L2531 REALALAEOUR
[26] 'SYNTHALAEROUR'
[271 SYNTHALAEOUR
£281 "REALAW®

[291 REALAW

£301 'SYNTHAW'®

L311] SYNTHAW

€321 ‘REALAOVERSKOTT®
£331 REALAOVERSKOTT
[343 "SYNTHAOVERSKOTT®

[351 SYNTHAOVERSKOTT
[361 "OVERSKQOTT'
£371 OVERSKOTT

[381 'REALAKRALON'
£391 REALAKRALON
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C403
fw1l
423
[431
[443]
L4571
[4641
L4713

481
[4?1]
LS01

[s11

£s21

[11
£21
31
(]
]
L6]
cv1
£l
[23
L1031
C113l
[121
[131
Cik]
[13]
C161
[1731
£i81
191
£201
£211
£221
[23]
[241
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'SYNTHAKRALON'

SYNTHAKRALON

"LON®

LON

"SLUT PA TEST'
START:

KILL *X FADATA SAMARKET NAMNAMARKET A21 A22 INP QCURR M75°

KILL 'AK3AIMED AK3AFINISH REALASALES REALAFORVF SYNTHAFORVF FORVF
REALALAROUR SYNTHALAROUR

KILL 'REALAW SYNTHAW REALAOVERSKOTT SYNTHAOVERSKOTT OVERSKOTT®
KILL "REALAKRALON SYNTHAKRALON LON SCALE HELP'

KILL "IOAMATRIX CONTROLS REALASUML SYNTHASUM1 DISPOSE1AFIRMS RANID
OMIZE USING QFR1 HISTORY RETWEEN®

A
ATHIS FUNCTION DELETES FUNCTIONS AND VARIARLES OF NO FURTHER USE. .

DISPOSEAVARAINPUT,; COPART; COPATXW,; COPATXWG; COPARITIEPF(OR;
COPARIEBWFOR; COPATXC; COPATXTI1

ATHIS FUNCTION GETS RIDI 0OF INPUTVARLAELES FROM
AFTRST PART OF INITIALIZATION

A

COPARIDEPFOREEXOARILEPFOR
COPARIBWFORCEXOARIRWFOR

COPARI¢EXOARI

COPATXWeEXOATXW

COPATXWGCEXOATXWG

COPATXCEEXDATXC

COPATXIL1¢EXOATXI1

A

AMACROLIST CONTAINS VARIABLENAMES FOR INPUT-VARIARLES
KILL MACROLIST

EXOARIDEPFOR¢COPARIDEPFOR

EXOARIRWFOR¢COPARIEWFOR

EXOARI€COPARI

EXOATXW«COPATXW

EXDATXWGCOPATXWG

EXOATXC«COPATXC

EXOATXI1e¢COPATXI1

AVARIARLES FROM WORKSPACE MACRO HAS SOMETIMES THE SAME
a NAME AS AN QUTPUT-VARIARLE.SUCH VARIAERLES MUST NOT
aRE DELETED BY THE CALL ' ‘'KILL MACROLIST'®

A
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L1l
£21

£31
[yl

LSl
Lé61
£71
81

[

£101
L1111
£121
£131
Ci41]
[151
[161

£21

£3]
(W]
L[5
L6131

L7l

[81

[91

£101
L1131
£121
131
L1473
L1157
£161
L1731
£181

v
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The Initialization Code

QUTAINIT, QTWS; QTL; QWTAX; QINTH,; QTRANS ; QI TAX; TX1 1
AINPUT TO THIS FUNCTION:
AGKOFF, LG, WG, L, QTOIV, QW, LU FROM PURLICASECTOR,ESTABLISHMENTS, SECON
DARYADATA. . =
ARTRANS, RLU FROM MARKETSADATA
ATXIL, TXW, TXWG: QINPAY . RI COME (INNIRECTLY) FROM INPUTFILE MACRO..

alLOCAL COPIES OF TXW,TXWG...ARE USED...
ANH.WH FROM HOUSEHOLLSADATA

A

QTRANS+ (RTRANSX (LGXQWG+Y4) x 1++/GKOFF)+RLUX0, 25xLUXL AVG2 QWx1-
TXWCOPY

QINTHeNHX (RIACOPY-ME) xWH+4

QTWSE(LGXQWG+Y) , SUM2 LxQW+4

QTWSEQTWS+ (N, QINPAYCUPY)

QWTAXEQTWS+ , X (TXWGLCOPY, TXWCOPY) =1+ (TXWGCOPY, TXWCOPY)
QTICQTUIV+QINTH+QTRANS+ ((+/QTWS) ~QWTAX)
TXI1€TXT1COPY

QITAXED . 25XAGGRITAX 4xQTI

QLI (QTI-QITAX) +NH

ZZE€QNIAINIT2,;QTWS; QT QWTAX; QINTH,; QTRANS; QITAX; LU, NH; ME; RTRANS;
RLU

AINPUT TO THIS FUNCTION:

AGKOFF, LG, WG,L, @THIV.QW, LU FROM PURLICASECTOR,ESTABLISHMENTS, SECON
DARYADATA, , +

RTRANS«0,5

RLU&G . &

ME€D . 015

aTXT1, TXW, TXWG, QINPAY, RI COME (INDIRECTLY) FROM INPUTFILE MACRO..

LU€ (LG+SUM2 (L)) xRU+(1-RU)
NHeLG+SUM2 (L) +LU

WHEWHSUM=NH

A

QTRANSE (RTRANSX (LGXQWG+4) x 1++/GKOFF)+RLUX0 . 25xLUXL AVG2 QWX1-TXW
GINTHENHX (RI-ME) XWH+4

QATWS € (LGXQWG+U) , SUMZ LxQUW+4
QTWSQTWS+ (0, QINPAY)
QWTAXEQTWS+ , X CTXWGE, TXW) + 1+ (TXWGE, TXW)
QTICQTUIVHQINTH+QTRANS+( (+/QTWS) ~QWTAX)
QITAX€0 . 25XAGGRITAX 4XQTI
ZZ€(QTI-QITAX)
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Part 1 The Initialization Code

YV OUTPUTAOPERATIONS;LIST, TOTLIST
[11  @OUTPUT FROM INITIALIZATION 1S EEING GROUPED:
[21  AVARIABELGRUPP1,VARIAKELGRUPP2,.,COME FROM WORKSPACE VLISTS,
[31  aAND ARE TEXT-VECTORS .THIS WORKSPACE ALS0 CONTAINS SOME
[43]  a EXTRA VARTABLES AND FUNCTIONS.,..
53 & )WSID TEMPORARY"
[&1 <" )SAVE"
£73 LISTeONL 2,3
81 LISTé,LIST
[91 < )COPY VLISTS'
[101  MN¢WORKSPACENAME
[113  KILL LIST
[121  ORL€123467
£131  +'«'')COPY MACRO ' ,GRUPP1,' """

Ciul TOTLIST¢VARIARELGRUPP1,' ' .VARIARELGRUPP2,' '.VARIARELGRUPP3
C153] TOTLIST¢TOTLIST," ' ',VARIAKELGRUPPY,' ',VARIARELGRUPPS

[163 <« ')ERASE VARIARELGRUPP1 VARIARELGRUPP2 VARIARELGRUPP3'

[171 ' YJERASE VARIARELGRUPP4 VARIARELGRUPPS GRUPP1 LIST®

[181 < ' YERASE DOKUMENTATION

Ci9d

[201 =&

L2117 MN COPYSAVE TOTLIST

C22]1 wAOQUTPUT FROM INITIALIZATION,AND NOTHING ELSE,IS SAVED
231 sIN WORKSPACE(WHOSE NAME IS STORED IN WORKSPACENAME) .
241 A

[2851 na

L2261 «'YIROP TEMPORARY'

Vv Y COPYSAVE X
C11 ATHIS FUNCTION TAKES VARIAELES FROM WORKSPACE TEMPORARY
e ] A, TAKING ONLY THOSE SPECIFIED IN LIST X.AND' SAVES THEM IN A WORKSP
ACE WITH NAME Y...

£33 1€’ ")COPY TEMPQRARY ", X, """’
(W] pe HWSID Ly,
[S53 ' )GAVE'
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Part 2 Updating the Model

UPDATEMOSES is the function doing changes in the model itself. The
function is documented below, with the APL-code. It should be noted that
this documents all permanent changes in the model-program since 1986.

In UPDATEMOSES four functions are called.

1 PREPAREARUN (fixes headlines etc for printing out
simulation results)
2  PERMANENTACHANGES (permanent changes in the model-program

since 1986)

3 MOSESAVARIANTS (larger permanent changes in the model-
program since 1986)

4 MSTARTXX (the experiment version function)

The changes in PERMANENTACHANGES are maybe more permanent than
MOSESAVARIANTS, that is why they are separate.

The mode-program is updated in this fashion, so as to make it possible to
repeat old experiments from 1986 and onwards. Another reason for this
updating procedure is that the changes are clearly defined, and could be
checked by anyone wishing to convince himself that the changes have been
properly done.



— 284 —
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Vv  UPDATEMOSES NUM
Cil aTHIS FUNCTION DOES:
£21 A(1l): PREPARES HEADLINES ETC. FOR PRINT-OUT FROM MOSES-RUN
£31 r{2): MAKES CHANGES IN THE MOSES PROGRAM FROM 1978

Cwll A

[53 PREPAREARUN

(W=} PERMANENTACHANGES

Cvl MOSESAVARIANTS

[81l AEXPERIMENT-MODULES IN WORKSPACE MSTART.

Lol ATHEY ARE CALLED MSTARTXX WHERE XX IS THE NUMEER IN
[101 ATHE CALL "UPDATEMOSES XX'

£111 -

L127] 'GIVE THE NAME OF THE WORKSPACE WITH START-'

[131] "VALUES FROM INITIALIZATION (FOR EXAMPLE R1 ETC.)
Cik3d INITWORKSPACET
£153 «'YCOPY ', INITWORKSPACE
L1461 ATHIS LINE FETCHES INDATA FROM INITIALIZATION...
£171 PREPAREZ2
£1eld <" )JCOPY MSTART MSTART', ¥NUM
[191  "MSTART ', ¥NUM
E201 aLINE AROVE MEANS THAT MSTARTXX 18 EXECUTED.
[21]1 &
2 A IF YOU WANT MARKET TIME-SERIES RESULTS TO EE PRINTED OQUT
A DURING SIMULATION REMOVE COMMENT ON NEXT LINE...
A TRACE1
aTRACEL PRINTS QUT TIME-SERIES RESULTS. ..
ATRACE?
[
v

¥V PREPAREARUN

£il LOEPNReNUM

[21 DATUM

L31 DSCRe " x%%x EXPERIMENT ', sNUM

(] OPWe120

[S3 « ' YMAXCORE 352"

L&T AMAXIMUM CORE IN COMPUTER-MEMORY...
v

Vv DATUM,; T3

L1l TSEOTS
[21 TIMESTAMP&(TWO TSC11), '~', (TWO TSL21), "=, (TWO TSC31),' ', (TWO
LW, ', (TWO TSES)

v

T8
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Updating the Model

"MARKETACONFRONT * MOOADD 'PTwQPURCHGeQPURCHGXPTL101x (1+(GWG+WGAR
EFy)=100"
RCORRECTION OF DEFLATOR FOR QOVERNMENT 'S PURCHAGES
R

CINVFIN' MODSUEST "KIBOOK€KIROOKoKLIBOOKeK1ROOK-QDEPRROOK 0 AREVIR
HOBOOK XK 1BOOK €QINV+KIRODK
A ROOK-VALUE SHOULIY NOT RE UPLDATED WITH INFLATION

A CHANGES TO VECTOQR-FORMAT ON MAX/MIN/OPT-5T0 MALDE PERM.
n CORRESPONDING FOR MAX/MIN/OPT-IMSTO IN FN.' INODAPURCHASHARES®

"PLANQREVIGE' MODSURST "QIMQe0lwn QIMA-LINE MOVED AROVE IMSTO'
"PLANQREVISE' MODALD 'QQeQQwAIMAeO[ ({(8IC)CMARKET: IMULT7 QPLANQSAV
E)+(OPTIMETO-IMSTO) +UxTMIMSTO"

A

EXCAQDWG "
aTHE Z-SECTOR 18 ORSOLETE ANIN LSN'T ANY LONGER USED.
ATHE FOLLOWING LINES DELETE OR CHANGE LINES 50 THAT
ATHIS SECTOR IS IGNOREI.

"LABOURAMARKET * MODDEL ' ZLARIUR'
"MARKETACONFRONT * MODSUEST 'PT¢QuPTeQPRELPIOM, (QPHOMIINIX1+QIPIN)
1
"HOUSEHOLOAINIT ' MODSURST ' INMONEYwINMONEYHHEQTRANS+QINPAY+QTDIV+
(GUM2 LxQUW+H) + (LEXQWG+U ) + (QINTHENH+ , x RIHXWH=4)

HOUSEHOLOAINIT S MODSURST "QTWSe (LGaQTWS € CLGEXQWE+H) « GUMY LxQW=4"
HOUSEHOLUAINIT® MOOSURST "QTI¢QTOIw@TIEQATOIVHRTRANS+{ (+/QTWE) ~Qul

TAX)+QINTH'
"LUUPDATE " MODSURST ' LFeoLlFeLU+LG+H5UM2 L°
"AAEXDT MOUDEL " TXVAZ"
"LAROURAUPDATE " MONSURST ' RURU+QuRUERU+QUHRL & CLU=LU+LGHEUM2 L) -k

"TIOMESTTICARESULT " MODDEL "QPZe’

"FINALQPASAM MODDEL ' QMZ«"

"FINALQPQSQM® MODDEL " QUHKZ«'

"FINALQPRSQM'™ MUOLDEL "QUIVZe’

CINVFIN' MODSUEST "QUTAXe(SUeQCTAXe (SUMZ QTAXY !

"YACOUNTRYATOTAL ' MODDEL 'CTACHKZe'®

"IOMESTICARESULT Y MOLDEL 'QSZ¢’

"INDIRECTATAXES ' MOUSUERST 'QVATAXcQVATAXe (TXVARZXQPURCHG+QSPIMKT .
ING I+, XNHY, 0
CYATNOUSTRYATOTAL S MODSURST
"YAINDUSTRYAQ® MODSURST "LTOT
A

VARIANTSE€VARIANTS, ' PERMANENT CHANGES 1980-81
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V  RESULT«TWO NUMEER
L1l A
L2 A TO REPRESENT ANY NUMBER WITH TWO INTEGER PLACES.
31 A FRACTIONAL PART IS ROUNDED, RIGGER THAN 99 GETS TRUNCATED,
[yl A ANDI SMALLER THAN 10 GETS LEADING ZEROES.

£ad [
L&l ALWAYS " (NUMBERZ0)A(0=ppNUMRER) '
£71 RESULTE ™24 00", 7.0, 5S+NUMRER

v

vV MOSESAVARIANTS

L1l NEGAIMSTO
[21 INDAPURCHASHARES
L3] POSITIVEANETAWORTH
4] PRICEACHANGES

v

¥V NEGAIMSTO
[13 A ALLOWS INPUT-GOODS INVENTORIES TO HAVE LEVELS BELOW ZERO
L2131 ENS 1=1tp PLANQREVISE' MODFNP ‘SHORTAGE«0[wSHORTAGE«(X"
£31 VARIANTS«VARIANTS, ' NEG-IMSTO®

v
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£11
£21
£31
41
]
[61
L7l
gl
(]
£i101
[111
[123

£1337

¢

C141]

L1513

L1641
[171

£i8l
[193
L201
[211

L2221

v
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Updating the Model

ITNIOAPURCHASHARES
a PURCHASING-SHARE INDIVIDUALIZED IN THE FOLLOWING WAY
A TI/0-MATRIX ENDOGENQUS IN VOLUME TERMS
A PURCHASING SHARE: (SUM I=1...10 IQCX T1)+(BUM I=1...13 I0CX I1)
A PURCH,-SHARES ARE INDIVIDUAL FOR MKT X=1...4
A THE RELATION (IOCX I1)+(IOCX J1); 'I,Je01,102,1#J; IS
A FIXED THOUGH........
A NOTE: IF FN. xADDFIRMx SHOULD EE USED, CHANGE LINES
A T@ET AND Q@
R
A FROM FREIl OCT-80
A

"TARGASEARCH' MODSURST 'QEXPPNET«0QEXPPNET¢QEXPP-SHAREX (QEXPPIM+,

xI0)CMARKETI"

‘MAXIMSTO' MODSURST "Re(RIO0Re((WIN)CMARKET;1 MULT? SHARE)IMULTY? R
EFQIMSTO x IMEIG®

"MINIMSTO' MODSUEST 'Re(RID)wRe((RIOD)CMARKET;1 MULT7 SHARE)MULT?
REFQIMSTO x IMSMALL®

"OPTIMSTO" MODSURST 'Re(RIN)oRe¢ ((®WID)LCMARKET; 1 MULT7 SHARE)IMULT?
REFQIMSTO x IMSMALL+IMERETAXIMEIG-IMSMALL "

‘PLANQREVISE' MOLSUBST "MAT¢(RI0)wMAT¢(RIO)LCMARKET ;1 MULT? SHARE®

'PLANQREVISE' MODSURST 'IMSTOCwIMSTO6MAXIMSTOLIMSTO+QIMA~-MAT MULT
7 Q@

"PLANQREVISE "™ MODSUBST "QIMQe0T ((RID0QIMQ-0[ (MAT MULT? QPLANQSAVE
J+(OPTIMSTO-IMSTO) +4xTMIMSTO "

‘FINALQPQSQAM' MODSURST 'QVA+0QVACAVAX1+QIVA«T1+(QAXxQP~SHAREX ((QPD
OMx1-TXVA2)+, xTO)IMARKET 1) -QVA"
A WE ALSO SHRINK VAR, *8HARE* IN NULLIFY

A
VARIANTS¢VARIANTS, ' INDIVIDUAL-PURCHASING-SHARES
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V  POSITIVEANETAWORTH

L1l A FROM 81-02-02 A COMEINATION WITH 'NULLIFYANEGANW'

£21 A

£31] A TO MAKE SURE EBORROWING [0 NOT EXCEED ASSETS.

(] n ANDL TO , THOUGH IN QUITE A CRUDIE WAY , ADJUST

£31 A NEW-BORROWING TO THE LERT/EQUITY-RATIO

L&l a STEP 1: QABW = RENCHRW(=.,1%5)xKW

Cvl A 2: QABW REDUCED IF 0.1+<(NW/A):0.3

£8l A 3: QAEW =0 IF 0. 12(NW/A)

[%1 A 4: FIRMS ARE NULLIFIED THE é6'TH QUARTER WITH NW=0

101 =

L1t "INVFIN' MODADD "QUESCHRWé(0wQDESCHEWLTHOJ¢REDNCHEWXEWLTHO«(QLESCH
EW:»RENCHEWXEW) /1 pBW] '

£121 "INVFIN' MODADD "QLESCHK2¢ (RWoQDESCHEW¢ (RWACHECK ((BW+QDESCHERW)+(
K1+ (K2+QDESCHK2)+K3))) xQUESCHEW

C131 =a ¢

C14] "INVFINAADJUSTMENTS ' MODADD ‘A NW ISoBADCRAL+(NW:0)'

[151] ' INVFINAADJUSTMENTS ' MODADD 'BADOREALLYARADRAD=6"

C16] "INVFINAADJUSTMENTS® MODADD "REALLYw: (0= (+/REALLYAEALD )/ NULLIF
YANW REALLYARAD "
C171 =w
L1831 'NULLIFY' MODADD "SHRINK ' AMANWSHRINK ' "EAD" "
L1931 ‘NULLIFY' MODADD 'SHRINK ‘' 'QW''wSHRINK '‘'REALLYARAD®®®
C201 a
£211 VARIANTSEVARIANTS, ' POS-NET-WORTH-ELSE-NULLIFY
C221 =
v

V PRICEACHANGES

[ ] "TIOMESTICAMARKET ' MODSUERST 'MARKETACONFRONTwMARKETACONFRONTANEWP®
£21 ‘NOMESTICAMARKET® MODSURST COMPUTEAIMPORTSwCOMPUTEAIMPORTSANEWP'
C£31 "DOMESTICAMARKET * MODSURST "DOMESTICARESULTwLDOMESTICARESULTANEWP'
Cul A

£al A . ..ANEWP MADE RY C. HARTLER

-] A

v
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Updating the Model

PREPAREZ2
THIS LINE GIVES THE WORKSPACE A NEW NAME.
FOR EXAMPLE S3Vv7

< YWSID S, (FNUM), "V', 1 INITWORKSPACE
DSCR€DSCR. * ,ISTART= ', 14INITWORKSPACE
DSCReNSCR, © x¥xwx’

When removing the comment on line [24] in UPDATEMOSES, TRACE1 will

be executed.
¥ TRACE1
C11  aUTSKRIFT KVARTALSVIS AV VARIAELER SOM HAR MEDI UTEUL OCH EFTERFRAG
AN ATT GORA...
[21 "THIS IS A DOCUMENTATION OF RUN ', sLOEPNR
£33 "THE MARKET-PROCESS °
cy] I IIITIIII IS Yy Y Y s III ISR E
[51 a TRACEL SHOULD EE CALLED AS THE LAST LINE IN TRACEMOSES
[61 a TRACEMOSES IS A REPLICA OF UPDATEMUSES EXCEPT FOR THIS
71 &
£81 "QUARTER' MODADD 'QAEXQwRUERIK'
[91 "INITPROLPLAN' MODALDLAST ' ' 'EXPECTED SALES VOLUME, INCLUDING EXP
ORTS " "
L1071 "INITPRODPLAN' MODADDLAST 'SUM1 QEXPSU’
[111 a 'INITPRODPLAN' MODADDLAST ' ' 'FIRST PRODUCTION-PLAN''
L1231 a 'INITPROLPLAN' MODADDLAST * SUML QPLANQ °
131 "TARGASEARCH' MODADDLAST ' ' 'SECONI PRODUGTION-PLAN''
L1y "TARGASEARCH' MODAINLAST ' SUML GPLANG
£153 "PLANGREVISE' MODAIDLAST * ' 'ACTUAL PRODUCTION''
L1671 ‘PLANQREVISE' MODADDLAST 'SUM1 QQ°
€173 "EXPORTAMARKETS' MODAIDLAST ' ‘'EXPORT SUPPLY = EXPORT SALES''
£181 "EXPORTAMARKETS' MODADDLAST ‘SUM1(XXQOPTSU)'
£193 "EXPORTAMARKETS' MODADDLAST ' ' 'PLANNELD LOMESTIC SUPPLY''
£201 "EXPORTAMARKETS' MODADDLAST ‘SUM1((1-X)XQOPTSU)"
£211 "MARKETAENTRANCE ' MODADDLAST * ‘' 'CHANGE IN NOMESTIC PRICE TUE TO
SUPPLY-SIDE' " °
£221 "MARKETAENTRANCE® MODADDLAST ' ~1+QPRELPIOM+QPIOMIMKTI"
[231 "ADJUSTAPRICES' MODADDLAST ' 4¢J=2)/NEXT'
el "ALJUSTAPRICES' MODADDLAST * ' 'DEMAND ON DOMESTIC MARKET''
251 "ADJUSTAPRICES' MODADDLAST *QTRUYLMKTIx( 1-IMPLMKTI1)'
L2617

"ADJUSTAPRICES' MODADDLAST * ' "DIFFERENCE RETWEEN DEMAND ON DOMES

TIC MARKET AND PLANNED DOMESTIC SUPPLY''
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271
[281
[291]
£301
[311

£321
L3311

[341]
[351
[36]
£371
£381
[391
C4o0d
[411
421
[u31
Cu4]
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"ADJUSTAPRICES' MODALDLAST " (QTRUYLMKTIXL-IMPLMKTI)-5UMI QOPTSULRO

"ADJUSTAPRICES' MODADILAST ° " IMPORT BHARES, DEMAND
"ADIJUSTAPRICES® MODADDLAST "IMPIMKTI®

'ADJUSTAPRICES' MODADDLAST "NEXT:

"TIOMESTICARESULT® MODADDNLAST ' 'CHANGES IN DOMESTIC PRICE IMJRING
THE QUARTER'’

'"DOMESTICARESULT ' MODADDLAST "QDPDOMICMKTI®

‘TIOMESTICARESULT ' MODADDLAST " "ACTUAL DOMESTIC SUPPLY =0OOMESTIC
SALES' "

‘DIIOMESTICARESULT ' MODADDLAST "QTSUDOM®

'FINALQPQSQGM' MODALDLAST ' ' 'TOTAL SALES'®

'FINALQPQSQM' MODADDLAST 'SUM1 @SU*

"FINALQPQSQM’™ MODADNLAST * ' "EXPORT-SHARE' '

'FINALQPQSAGM' MODALDLDLAST ' (SUML1 XxQOPTSU)+(SUML QSU)
"QUARTERLYACUM' MODADDLAST ‘CUMQIPROM«CUMQRDPIOM+QLPIIOMIMKT 1"
'QUARTERLYACUM' MODADDLAST '+ (NRS=W)/''YEARLYAMESSAGE' "
‘YEARLYAINIT' MODADDLASY 'CUMQLPLIOMeY4p0 *

AUNDERTRYCKER OVRIGA UTSKRIFTER PA TERMINAL...
"RUNEXP' MOLSUEST 'PAGEHWPAGEHEATDER ' YEARLYAINDUSTRYATOTAL''
"REPORTANULLIFIED' MODDEL "'
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¥V KUNEXP AR

C1l TR

£21 A QR

£31 A YRAFIRM

L4 A YRAENTRY

L5l a SENIV EDAPARMS

[61 A SENI EDAFI.OWS

[71 PAGEHEAIIER FRUONT¢ ' YEARLYAINIUSTRYATOTAL'
a1 I&0

[?1 START AENDX VAR T [+1
ri1o1 RUN 1

L1111 A 2(Ix10)/NOQR

[12] as(I=10)/SEND EDAPARMS
131 & £ (I=10)/SENI TRENDS
Cin3d £ {I=1)/ " EDAFLOWS®

L1581 £ (I=6)/ " EDAFLOWS"®

L1631 +START

L171  END:

vV YR
L1l YARAPRICES
[21 YARAINDUSTRYATOTAL

31 YARAFOREIGNATRALE

[y41 YARACQUNTRYATOTAL

[53 YARAMARKET

[&63] YARAHQUSEHOLIS

(o] YARAGOVERNMENT

£8l YARABANKATRANSACTIONS

£el YARABANKAPOSITION

ciol YARAF INANCE

[ YARAGNP

[121 A YARARATEAOFARETURN

[131 s QARAREF HERE, EVEN THOUGH IT IS A QUARTERLY REPORT

C14] $ (O#NC "REF ')/ QARAREF'

L1521 A ONE NEW TAEBLE CREATED 5/7 1983:

£161 s YARADISYRIEBUTION

[171 aYARADISTRIRUTION CALLS YADISTRIRUTION WHICH IN TURN CALLS YADIST2
ANDl CASE1l.,  CASEY
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Part 3 Transcription Functions

The following 2 functions are used in the transcription functions. The tables
are text matrices which are stored in WS during the runs. The YAR-functions
prepare a given table, i.e. prepare titles to the tables etc., and call the
"central table-function” YA-function.

V NAME OPEN LINE
L1l +NAME, "¢ (1, p, LINE) pLINE"
£21 + (FRONT EQUALS NAME)/ 'LINE"

¥V NAME STORE LINE
£11l +NAME, "¢ NAME, ", [11(p ", NAME, ")L2ItLINE"
r21 + (FRONT EQUALS NAME)/'LINE®

OPEN and STORE handle the table through the formation of a first line in

the table (OPEN), and concatenate new lines running (STORE) to the table
during the simulation.
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V  YARAPRICES;HEADER; SNET

[ SNETeVA
£21 HEADERe (24p ' QPIOM' ), (24p' QPFOR'),(28p" W o)L (2he Mo
200" RR ")
£33 "YEARLYAPRICES® QOPEN HEADER
Cua "YEARLYAPRICES' STORE *°*
| YAPRICES
L&1 "YEARLYAPRICES' STORE ‘=-—-'
L7313 "YEAR' MODADDLAST "YAPRICES®
v

V  YAPRICES;MSLASK;LOGICAL

£11 LOGICAL€&(pM) p0

£21 ATILLAGG DEN 3 DECEMEER AV FREDRIK EERGHOLM

£31 ATHE FRACTION PROFIT=VALUE ADDED MIGHT RE ENORMOUSLY LAGRE AND NE
GATIVE IF VALUE ADDED HAPPENS TO EE JUST BELOW ZERO

[ ATHIS MEANS A BREAKDOWN OF PRINTING-FUNCTION,WHICH COULIv RE AVOIDE
I BY SETTING M TEMPORARILY TO "1 OR SOMETHING LIKE THAT...

[31 LOGICAL&M=710

L& MSLASKEMLLOGICAL/veM1
L71 MLLOGICAL/ypMle™1
£al LOGICALeM=100
[?1 MSLASK&MTLOGICAL/ \ pM1]
L1031 MLLOGICAL/vpMIe10
[ "YEARLYAPRICES' STORE(& 1 *QPLOMIMKTI,QPFOR), (7 IFMT L AVGL W), ¢
6 1 v100xS AVGL M), (5 1 +100x(NW+RK)AVGL RR)
L2l MCLOGICAL/ v pM1€MSLASK
v

¥ YARAINDUSTRYATOTAL; HEALER

[ A

L2231 HEADRERe ' QTOP TEC L PROINI e A21 AR2 SUM A
23 MxS"*

£31 HEADBER+HEADER., ' STO ns Lp ("] M INV LTOT
RU"

[ A

[51 "YEARLYAINDUSTRYATOTAL ' OPEN HEADER

) "YEARLYAINDUSTRYATOTAL® STORE

£71 A

£e1l 'YEAR' MODADDLAST 'YAINDUSTRYATOTAL®

[?1 [
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vV  YAINDUSTRYATOTAL;QTOP
LTOT; RU;LINE; TOP;LOGIC

£11 A

TEC; L PRODG NG A MAS; STO; DS LIPS IW M QINY,

i

A

Ce21 QTOP¢1.000000000E"6 xSUM2 TOP¢QTOPXIMPLPAREFLMARKETI]
£31 TEC« (SUM2 TOP)+SUM2 TOP+TEC

C41 LeSUM2 L

£sa [Qe100x(QxP)AVG2 L@

Cé6d A

[71 & NEW SPEC. FOR EO CARLSSON 1986-11-13:
[81 A PROD¢(SUMZ QxIMPLPAREF[MARKETI)<L
£931 PROTIF (SUM2 @)=L

€101

[111  A«A,+/A€(TOP AVG2 A21), (TOP AVG2 A22)
[121  AeA,TOP AVG2 A23

C131  A€100xA

C141  MAS¢1.000000000E"6 xSUM2 MXSNET

£151 DS€100xS AVG2 DS

[161  BT0¢100x(SUM2 PxSTO)+(SUM2 PxOPTSTO)
£171  DP¢100x5 AVGZ DP

£181  TWe100x(WXL)AVG2 D

£191  Me100XSNET AVG2 M

£201  LOGICAL&(M<71000)v(M>1000)

[211  MeMx(~LOGICAL)

€221 GINV€1.000000000E-6 XxSUM2 CUMINV

(23] LTOTeLG+LZ+SUM2 L

£2w1  RUFTO00XLU-LU+LTOT

£251 a

[261  LINE(7 IFMT QTOP), (6 IFMT TEC), (8 IFMT L,PROI), (6 2 vDQ,A), (7
IFMT MAS) .

[277  LINE€LINE. (6 1 ¥8TO), (& 2 sDS,DP,IW), (7 2 M), (7 IFMT QINV), (8
IFMT LTOT). (6 2 7RUY

281 " YEARLYAINDIUSTRYATOTAL' STORE LINE



Part 3

£11
£21
L31
[41
[R]
[é61

ril
£21
[3]
[
[351
-]
L71
£81

<}

<}
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Transcription Functions

TAR

RETGNATRADE ; HEAUER

HEATERE (300" X', (30p"  IMPL1' ), (30p" IMP2")
"YEARLTYAFOREIGNATRADE'™ OPEN HEAUER

'YEARLYAFOREIGNATRADE' STORE '
A "YEARLYAFOREIGNATRALE' STORE(& 2 7100x((QS+QPYAVGL X)i,°

(6 2 v100x

IMPLMKT 1)

A "YEARLYAFOREIGNATRANE' STORE ' --—-"

'YEAR' MODALDDLAST

"YAFOREIGNATRADE "

YAFOREIGNATRALE ; EXP; IMP1; IMP2; PROL; IIOM
EXP¢EXP, +/EXPeMFLOWSIMKT; (pMFLOWS) L2111
IMP1€IMPL, +/IMP1eMFLOWSIMKT ;21
IMP2¢IMP2, +/IMP2eMFLOWSIMKT; 31
PRODN&PRON, +/PRONEMFLOWSIMKT ; 11

NOMeDOM, +/D0Me+/MFLOWSEMKT ; 3+134pMKT, INJ
"YEARLYAFOREIGNATRALE' STORE 6 2 #100x(EXP+PRQIV ., (IMP1+DOM), (IMP2

+D0M)

YARACOUNTRYATOTAL ; HEARIER

HEADER¢ "

HEADER€HEALER .

"YEARLYACOUNTRYATOTAL"
"YEARLYACOUNTRYATOTAL®
'YEARLYACOUNTRYATOTAL "

F100xRI

'YEARLYACOUNTRYATOTAL "

"QUARTER"®
CTAZERO

GNPFIX GNPCUR MONEY VEL RI PRINT  CHLIGR®
CHINY CHITV CHKIN REST"

MODADDLAST

OPEN HEADER
STORE '~
STORE(23 IFMT 1.000000000E746 xMONEY),

STORE '~~~
"YACOUNTRYATOTAL

16

3



Part 3

L1131
£23
£31
[yl
[5]
L61
£71

£al
[?1
£i01

£111
£121

£131
L1k

£31
(]

[S2
L6l
L71
£81l
(|
C101

£i111
v
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Transcription Functions

YACOUNTRYATOTAL ; TOT; LINE
CTACHINVECTACHINV+QTOCHINY
CTACHIIVECTACHIIV+QTCHLTY
CTACHKZ¢CTACHKZ+QCHKZ
CTACHK IN€CTACHK IN+QCHK IN
CTACHLIQECCTACHLIQR+QCHLIGE

+(NRS<H{) /0

ALWAYS 'CTACHKZ=0"
TOT€MPRINT-CTACHINV+CTACHIIV+CTACHKIN+CTACHLIQR
A

LINE€(7 TFMT 1.000000000E76 xGNPFIX),(8 IFMT 1.000000000E76 X

GNPCUR, MONEY), (8 3 sGNPCUR+MONEY), (B 3 v100xRI)
CINE€LINE, B IFMT 1.000000000E-6 xMPRINT,CTACHLIQE,CTACHINV,
CTACHOIV,CTACHKIN, TOT

*YEARLYACOUNTRYATOTAL' STORE LINE

CTAZERO

CTAZERO
CTACHINVe¢CTACHDIVECTACHKZE€CTACHKINCCTACHLIQE«0

YARAMARKET ; HEADER; I
A

HEADER¢ ' QTOP TEC L PROI ne A21 A22 SUM
23 MxS"

HEADER&HEALER, ' STO ns np LW M INV QPDIOM
PFOR"®

L]

I¢0
L:TeI+1

T ('YEARLYAMARKET', s 1)OPEN HEADER
(' YEARLYAMARKET ', sI)STORE *°*
+(I<NMARKETS) /L

A

"YEAR' MODALDDLAST 'YAMARKET'
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v

L1131

Lzl

£371
£391
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Transcription Functions

YAMARKET, QTOP; TEC, L PROL; [4; 4 HAS; 8T0; I8 [P IW; 15 GLNV L TOT; RU;

LINE; I;LOGICAL
A

QTOP¢0.001xSUM1 QTOP

TECE (SUM1 QTOP)=&UML QTOP+TEC
L€BUML L

0Qe100xQ@ AVGL 14

FROI(SUM1 QXxIMPLPAREFLMARKET1)+L

ACA,[21+/ACR(2, NMARKETS) o (QTOP AVGL A21). (QTOP AVG1 ARD)
Ach, [21QTOP AVGL A23

Ae100xA

MASe1.000000000E"6 XxSUMI MXSNET

HERFINDAL-INDEX:

HI¢+/ C(41SLPSL C(MARKET=1) /1 pMARKET)11)+(SUML S)L11)%2
HIHI, (+/ ((4+SCYSL((MARKET<2)/1pMARKET) 11)+(SUM1 S)L21)%#2)
HIEHI, (+/C(4tSLYSL ((MARKETe3) /1 pMARKET) 11) +(SUM1 S)[31)%2)
HIHI, (+/C(44SL¢SCC(MARKET<U) /1 pMARKET) 110 +(SUML S)LW1)%2)

D » P ® D DD

LEe100x8 AVGL DS

STO«100x (SUM1 STO)=+(SUML OPTSTO)
IIP€100xS AVGL LP

DWe100x CWXL)AVGL Tl

Me100XSNET AVGL M

LOGICAL¢(pM)p0
LOGICALE(M<71000)v(M=1000)
MELOGICALZ v pMI+0

ATILLAGG DEN 4/12 1980
QINVE1,000000000E76 xSUML CUMINV

A
a IF C101 AROVE IS TO BE ACTIVATED AGAIN, [321 BELOW
A SHOULIN END WITH: (7 IFMT MASCID

f

A AND IF [13-161 (7 27HILI1), OR POSSIELY =7

A

Tel

GGG:LINEe (7 IFMT QTOPLII), (6 IFMT TECLIM), (8 TFMT LLI1, PRODCII), C

6 2 ¥DQUIT,ACI; 1), (7 IFMT MASCII)

LINE€LINE, (4 1 ¥8TOCI1), (& 2 sLSCIT,DPCIT,DWCIN), (7 2 sMCIT), (7
IFMT QINVLI1), 8 2 7((QPLOMx1-TXVA2)LIT), (QPFORCID)
(' YEARLYAMARKET ', vI)STORE LINE

+ (NMARKETS:1¢I+1) /GGG



— 298 —

Part 3 Transcription Functions

vV YARAHOUSEHOLDS; LINE; SP;KEEP
L1l A DION'T REPORT ZERVICE EXPLICIT SECTOR (ALL ZEROES)

£21 KEEP+{(88p1).(8p0). (30p1)

[31 HEALERe ' OoI*, (HHTRIX ° SPT) SAVH DCPI'.® PURCH
SAVH'

(] "YEARLYAHOUSEHOLDS ' OPEN KEEP/HEANER

£sl 'YEARLYAHOUSEHOLIS® STORE

-3} "HOUSEHOLDAUPLATE ® MODADLLAST ' YAHOUSEHOLDS®

£71 SPeUXGP, (QIT+ ., XNH) —+/8P¢QPHXCVA+, XNH

81 LINE+"’ (8 2 7100xSP++/8P), (6 2 ¥100x4xQLCPI)

[91 "YEARLYAHOUSEHOLDS'® STORE KEEP/(pHEADER) tLINE

£101 'YEARLYAHOUSEHOLDS® STORE '~--"

[111 HHAQLDDI €4 x(QII+, XNH)x1~-0,375xL, AVGR2 IW
£121 HHAOLICPI«GCPI
£131 HHALI¢HHASP«0

vV YAHOUSEHOLLS,;LINE

Ci1 HHATT¢HHADI+QDI+ . xNH
£21 HHASP«HHASP+QSPLMKT, IN, SAV; 1+, XNH
£31 +(NRS<4) /0
C41 LINE&(8 2 ¥100x "1+HHADI+HHAOLIDI) , (8 2 #100xHHASP++/HHASPE), (4 2 7
100x "1+QCPI+HHAQLIICPI)
£51 LINE€LINE, 8 IFMT 1,000000000E76 x(+/7LIHHASP), "1 tHHAGP
[&6] "YEARLYAHOQUSEHOLDS ' STORE LINE
£71 HHAOLIDNI«HHATT
8l HHAOLICPI«QCPI
(9] HHADI T ¢HHASP«0
v

V  YARAGOVERNMENT; HEAIER

11 HEADER¢ " LG WG TWG WSG  PURCHG TRANS SURS S
PG INVG ITAX WTAX  VATAX CTAX INCOME"®

£21 HEANER¢HEADER, * INTPAY SURPLUS®

£33 ‘YEARLYAGOVERNMENT® OPEN HEADER

] "YEARLYAGOVERNMENT ' STORE

[S] "YEAR' MODADDLAST ' YAGDVERNMENT®



Part 3

£21
£31
C41
L5l
L61

L1l

£33

v
£1l

£21
£33
C41
LSl
[41]
[71
[81
[el
£101
[113
£121
€131
Ci4]
[151]

L1611
L1711

€181l
[191
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Transcription Functions

YARAEBANKATRANSACTIONS ; HEATIER

HEADERE " INTF INTK2 INTH INTG INTGFOR CHEW CHK2
SAVH CHUEPG CHIEPGF®
HEALEREHEADER, *  EXPORT FASSPAY IMPORT FLIPAY CHNWER'

"YEARLYABANKATRANSACTIONS ' OPEN HEADER
"YEARLYABANKATRANSACTIONS' STORE '
"QUARTER" MODADDLAST ' YARANKATRANSACTIONG®
RTAZERO

YAGOVERNMENT ; LINE; TOTTAX
TOTTAXEITAX+WTAX+VATAX+CTAX
LINEE(? IFMT CUMLG,WG) . (S5 1 $100xIWG)
LINE€LINE, 8 IFMT 1.000000000E"6& xWSG, (+/PURCHG), TRANS, SUES, PG,
INVG, ITAX

LINE€LINE, (7 IFMT 1.000000000E74 xWTAX,VATAX,CTAX), (8 IFMT
1.000000000E76 XTOTTAX, (~INTG), SURPLLISG)

"YEARLYAGOVERNMENT ' STORE LINE

YARANKATRANSACTIONS; ITEMS
A

RTAINTF€BTAINTF+QINTF
KRTAINTK2¢BTAINTK2+QINTK2
RTAINTHERTAINTH+QINTH
BTAINTG¢BTAINTG+QINTG
RTAINTGFOR€BTAINTGFOR+QINTGFOR
ETAK2¢BTAK2+QTCHKZ
KTASAVERTASAV+QEAVH
RTAERWEETARW+QTCHEW
BTAPOSGEBRTAPOSG+QCHPNSG
ETAPOSGFOR¢RTAPOSGFOR+QCHPQOSGFOR
RTAFASS¢RTAFASS+QFASSPAY
RTAFDeRTAFLII+QFIPAY

+(NRS4)/0

ITEMS¢RTAINTF , BTAINTK2, RTAINTH, BETAINTG, RTAINTGFOR, RTABW, RTAK2,
BTASAV, RTAPOSG, RTAPOSGFOR
ITEMS€ITEMS, EXPORT, BTAFASS, IMPORT, RTAFL, (NWE-BTAOLIANWE)

"YEARLYARANKATRANSACTIONS' STORE 8 IFMT 1.000000000E76 XxITEMS
ETAZERO



— 300 —

Part 3 Transcription Functions

VETAZEROLOIV

V  RTAZEROQ
C1] BTAINTF¢BTAINTK2¢BTAINTH¢RTAINTGCBTAINTGFOR¢BTABWCRTAK2¢ETASAVe
BETAPOSG¢«ETAPOSGFOR¢«RTAFASS¢BTAFLI<0
L21 BRTAOLDANWENWER
v

V YARABANKAPOSITION;HEADER

£11 HEALER€* EW K2 HH G LIQE LIQE
FOR FASS FO
£21 HEADER¢HEADER, * FNASS NETFOR NW (GFOR) "
[31 'YEARLYARANKAPOSITION' OPEN HEADER
[41 'YEARLYAERANKAPOSITION' STORE
£33 YARANKAPOSITION
[61 'YEARLYABANKAPOSITION' STORE '---'
71 'YEAR® MODADDLAST 'YAEBANKAPOSITION'
v

V  YARANKAPOSITION; ITEMS

[ W] ITEMS¢ (SUM2 EW), (SUM2 K2), (WH+,xNH),POSG,LIQE,LIQRFOR,FASS,FII, (
FASS—-FII) , (LIQKFOR+FASS-FI) , NWE, POSGFOR
£21 'YEARLYAEANKAPOSITION' STORE 10 IFMT 1.000000000E"6 XITEMS

V  YARAFINANCE; HEADER; MAT; I, NAME

C11 HEADER¢* MxS INTPAY (DEPR) TAXES DIv SUERS CHEW INV
CHK2"'

£21 HEADER+HEALER, * K1 K2 K3-IN K3-0UT EW NW
TOT"®

[31 I¢0

('S MAT«FINAPOS
[5]1 L:4((NMARKETS+1)<I€¢I+1)/ENI
[63 “NAME« ' YEARLYAFINANCE ', (I:NMARKETS)/ A", 71
£71 NAME OPEN HEADER
£8l NAME STORE
91 NAME STORE(63p' '),8 IFMT 1,000000000E"6 xMATL;I3
£101  NAME STORE ‘'---"'
[111  sL
£121  END:
133 "YEAR' MODALDDLAST ‘YAFINANCE'
v
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¢ YAFINANCE,; MAT1,;MAT2.I

[i1 MAT1¢FINAFLOWS

[23 MAT2¢FINAPOS

£31 I¢0

[ L2 C (NMARKETS+1)«I¢I+1)/ENI

£51 T (' YEARLYAF INANCE ', (I:NMARKETS)/ A", vI1)STORE(? IFMT

1.000000000E"6 XMATLC;I1). (8 TFMT 1.000000000E"6 XMAT2C;IT)
61 L
€71 END:
v

V¥V YARAGNP;HEALER ’
[} HEADERE* TOT RAW IMEDl INV/DUR NOUR A/F/F ORE

BLD EL SERVICE®
£21 'YEARLYAGNPCURAPROL® OPEN HEADER, ' VATAX SUES WSG*
[31 'YEARLYAGNPCURAPROL' STORE
C43 "YEARLYAGNPFIXAPROD' OPEN HEADER, ' WSG "
[5] "YEARLYAGNPFIXAPROD' STORE
[-¥] HEADER¢ " TO0T GTOT WSG PURCHG HH INV-TOT INV-MKT
INV-EXT INV-ELD INV-G CHSTO EXPDRT IMPORT®
£71 "YEARLYAGNPCURAUSE' OPEN HEADER
81 "YEARLYAGNPCURAUSE ' STORE
[93 "YEARLYAGNPFIXAUSE' OPEN HEALER

£101] "YEARLYAGNPFIXAUSE' STORE
[1131 "YEAR® MODADDLAST ‘' YAGNP®

v

VvV YAGNP
C13 'YEARLYAGNPFIXAPROI' STORE EDAGNPAPROLI(1+pMKT, IN)tGNPFIX
[23 "YEARLYAGNPCURAPROLI'' STORE EIAGNPAPROLIN(3+pMKT.IN)tGNPCUR
£33 "YEARLYAGNPFIXAUSE' STORE ENAGNPAUSE T10tGNPFIX
(] "YEARLYAGNPCURAUSE® STORE EDAGNPAUSE ~“10tGNPCUR

v

VYARARATEAOFARETURNLQIV
¥ YARARATEAOFARETURN

£13l HELPKP+ (OMEGA+, XQPIIOM) X (1-TXVAL)+ (1-TXVAZ)

£21 HEADER&€(20p" RT "), (20p" RW '), (20p" RTN "), (200" RWN '), (20p"
RWT "), (20p" RWNT')

£31 "YEARLYARATEAGFARETURN' OPEN HEAIER

Cul "YEARLYARATEAOFARETURN' STORE -

[s3 "YEAR'® MODALNOLAST 'YARATEAOFARETURN'



Part

[N}
[21
£31
4]
[N
[é61
L7l
£81
[ ]
£io01l
£i111
[121
L1311

[11
£21
£31
Ly
[51
[61
Cvl
£el
[91

3

v

v
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TARATEAOFARETURN; HP SHET; TLRT; TLREW, TLRTHN; TLRWN; T WATC,; TLRWT;

TLRWNT

HP« (OMEGA+ . XQPDOM) x (1-TXVAL) +(L-TXVAZ)
IPKAP& "1+HP+HELFPKFP

HELPKP&HP

SNET€VA

TLRT&RR

TLRWERR+(RR-RIF ) XxEBW=+NW

TLRTN& ( CMXSNET) =~ (4 XK1 XRHO) - (IIPKAPXK1))
TLRWN¢TLRTN+(TLRTN-RIF) xEW+-NW

TeTXCx (¢CMXSNET) ~ (4 xK1ROOKXxRHORBROOK )+ (RI
WATCEeNWRBOOK+ (1 -TXC) x (NW-NWERODK)
TLRWT¢RR+(C(RR-RIF)XEW-T)+NW) XxNW+WATC

FK1+K2+K3

FXBW))

TLRUNT € (C1-TXC)XTLRWN+(TXCX (IIPKAP+4XxRHOROOK-RHO) XK1 +NW) ) XNW=+WATC
'YEARLYARATEAQFARETURN' STORE(S 1 7100x(NW+EW)AVGL TLRT), (5 1 ¥

100X (NW+EW)AVGL TLRW), (5 1 7100X (NW+BW)AVGL TLRTN), (3

1

F100x (NW+

EW)AVGL TLRWN), (5 1 +100x(NW+RW)AVGL TLRWT), (S 1 7100x (NW+EBW)AVGL

TLRWNT)

YARADISTRIEUTION; HEADIER

HEADER€'RR', (8p' "), 'VA' . (8p' '), PERCENT WY
HEADERE€HEADER. (?p" "), '"VWA',(8p' '), PERCENT
HEADEREHEALER, '11Q", (8p"' '), 'VA, PERCENT'

# THE LENGTH OF THE HEADER DETERMINES THE LENGTH OF THE TABLE

"YEAR' MODADDNILAST "YALISTRIRUTION'
"UISTRIBUTION' QOPEN HEADER
"DIISTRIBUTION® STORE

ALLREPORTS€ALLREPORTS AROVE "NISTRIKUTION'

A WRITTEN 4TH OF JULY 1983

[101 A BY FREORIK EERGHOLM, TUT

C11
£21
£31
C4l
]
L&l
£7l
£a1
(]

%

v

v

VYADISTRIRUTIONL[]IV

YAUISTRIERUTION

aCALLS YADIST2 WHICH MAKES THE TAEBLES.
A THISAYEAR I8 A GLORAL VARIAERLE FROM
[

ACMv/THISAYEAR= (72+5x 4 10)) /ENDI

L (THISAYEAR=77) /" XCUMe(pG) p0”

YADIST2

XCUMe(pQ) p0
END: XCUMeXCUM+DIQ

A WRITTEN 4/7 1983 RY FREDRIK RERGHOLM

STMULATION. .
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LINE; RESRR; RESW; STEP, WIDTH, RESQ

Vo OYADIST2,N;CC; U, NUMBERS ; MAX; MAT;
C1d AGUEFUNCTIONS : CASEL. CASEZ, CASE3S AND CASEW
L2 A RR.CUMVA.W ARE GLORAL VARIARLES FROM THE SIMULATION
L3l A RR=RATE (F RETURN,UW=WAGE~LEVEL.CUMVA=VALLIE ADDED FOR A YEAR

Cull Ne0)

[51 TRENDIQeXCLINM-E

61 AXCUM COMES UM YADISTRIBUTION
L7l STEFe 0,03 S000 0,01

[N WINTHe20

[ WIDTHeRX | WIDTH=2

C101  START:NeN+1
L1131 NUMRERS&y pRR

121 s

[131 CCel

Ciwl e (DASEL N) /NUMBERS
C15] MATE(WITTH+2) ,100) 00

ri16l MATL1; vpUTeCUMVALU]
[171 S51:CCeCT+1

Ue ((CASER N)A(CASE3 N))/NUMEBERS

20U 1000/ "MATEMAT, ((WIDTH+2) , (7100+pW) ) p0°

MATLCC; vpUT«CUMVALUI

S(CC=WIDTH+1)/C1

451
C1l:MATLCC+1; \pUT¢CUMVALU«(CASEY N)/NUMEBERS]
A

£{N=1)/"REGRRe+/MAT

£ {N=2)/ " RESWe+/MAT

+ (N=3) /" RESQe+/MAT

4(N=3)/END

4START
END

& "'OISTRIBUTION'' STORE ' "YEAR= ', {sTHIGAYEAR+1900)," ' "
¢ "DISTRIRUTION' ' STORE ' 'PRICE-INDEX= ", (s+/QPFQR=400), " """
CCe0
833:CCeCC+1
LINE€ <", (5 2 v(00-1)XSTEPLLIT), (4p' )

LINECLINE . (10 2 vRESRRLCCI+10%9) . (% YRESRRLCCI++/RESRR) . Sp "
LINECLINE, "«=PXx", (7 0 s(CC+2H)xSTEPL2]), (10 2 vRESWLCCI+10%9)
LINE€LINE, (G 2 fRESWLCUI++/RESWY, (Gp" "), "1’

LINECLINE, (9 2 sSTEPL3IX(TIXWINTH-2)+(CO-1))

LINE€LINE, (10 2 ¥RESQLCCI++/RESQ)

"OISTRIBUTION' STORE LINE

F{CCE=(WINTH+1))/C3

453
L4yl C3:
[} LINEe ", (3 2 v(CC~1)XSTEPL11), (4p' '), (10 2 FRESRRLCC+11-10%9)
[461d LINE€LINE, (5 2 vRESRRLCC+13++/RESRR), (Sp' '), '=Px"
Lu71 LINECLINE, (7 0 ¥(CC+2)XxSTEPLZ1), (10 2 +RESWLCC+11+10%9)

el

r4al LINE«LINE, (5 FRESWICC+11++/RESW), (Sp' ")
Luel LINECLINE, "+, (9 2 3STEPL3IX( "I1XWIDTH+2)+(CC-1)), (10 2 +RESQLLCC+1
J++/RESQ)
01l "DISTRIBUTION' STORE LINE
11 LINE€ SUM: ", (6p" "), (10 2 v+/RESRR+10%9)," (RILLIONS)',(9p' ')
21 LINEC€LINE. (10 2 s+/RESW+10%9), (206" '), (10 2 t+/RESQ+10%9)
(53] "DIISTRIRBRUTION' STORE LINE
43 AWRITTEN 13TH OF JULY 1983 EY FRELRIK BERGHOLM ,I U I
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NIIE %
W, RRCC,QPFOR, TRENDG, STEP, WIDTH
FALTST2

Vo Ze SEL NG PRI
t1l aGLORAL YARIABLE
' ASUBFUNCTION TO

£gl F2:PRISINDEXe€(1+U)x+/QPFOR+100

[ ZeWZXGTEPL2IxPRISINIEX

L1037 aAQPFOR IS A PRICE-INDEX,
[11] AWAGE-LEVEL IS UPDATED WITH INFLATION

£iz2l +E

[131 F3:Z¢TREND@=STEPL3IXWINTH+2x "1

Ci41  E:

L1S3 AWRITTEN S5TH OF JULY 1983, BY FREDRIK RERGHOLM
v

¥V  ZeCASE2 N; PRISINIEX
£11 AGLORAL VARIARLES : RR,W,CC,QPFOR,STEP, TRENDQ, WIOTH
£21 ASURFUNCTION TOQ YARISTZ

£33 A

[} +(N=2)/F2

LSl H(N=3)/F3

Lé6] ZERR=(COC-2)XETEPL1]

L7l +E

L8l F2PRISINIEX« (1+4) X+ /QPFOR+100
£91 Z6Wr (CC+1IXSTEPLZIXPRISINDEX
£101 <E

L1171 F3:ZeTRENDQ:STEPLIIX (TIXWINTH+2)+(CC-2)
L1zl E:
[13] aWRITTEN 5/7 1983 BY FREDRIK RERGHOLM
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IONLPRISTINDEX
L1l SUBFUNCTION TO YADIST2
£21 AGLORAL VWARTABLES i RR.W.CC.QPFOR,STEP, TRENDG . WIDTH
Ll A

Cull /F2

] 4 (N=3)/F3

red ZERRALCC-1)xSTERPDL]

[ -

81 F2:PRISINDEX+ (1+4) x+/QPFOR+100
L1 ZeWaCCC+H2) »BTEPL2IXPRISINDEX
L1012 +E

£111 F3:Z¢TRENDQ<STEPL3Ix( TIXWINDTH+2)+(CC-1)
121 E:
AWRITTEN 5\7 1983 RY FREDRIK RERGHOLM I U I

V  Z¢CASEH N; PRISINIDEX
C11 ASUEBFUNCTION TO YALIST2
[21 AGLOBAL VARIABLES:RR,W,QPFOR,CC.STEP, TRENIQ, WIDTH
£31 A
(o] S (N=2)/F2
[s3 3(N=3)/F3
£é61 Z¢RR=¢(CC-1)XSTEPC11
£71 -E
£al F2:PRISINDEXe¢ (1+4)x+/QPFOR+100
€97 Ze€W=PRISINIEXX(CC+2)XSTEPL2]
il +E
[11]1 F3:Z¢TRENDQrSTEPL3Ix( "1XWINTH+2)+(CC~1)
[121 E:
[137 aWRITTEN 5/7 1983 BY FREDRIK RERGHOLM

¥ FILENAME SEND OBJECT,;C
[11 Ce[ASS FILENAME
£21 DUMMY ¢0ORJECTEC
L31 DUMMY «JAVL2691UC
[43] fICLS -C
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Part 3 Transcription Functions

V  Re¢EDAPARMS; A K, LLL

L1l CLLe23

£21 AC(LLLY 'KSI' ). vKST

£33 A¢A AROVEC(LLL® NITER'),¥NITER
41 AcA AROVE(LLLt'IOTA'),rI0TA

£s1 AchA AROVE (LLL1 SKREPA'). 7SKREPA
rsl A€A ABOVE (LLL1T GAMMA ' ). 7GAMMA
€73 A+A ABOVE (LLLY THETA ), ¥ THETA
£81 AtA AROVE(LLLT'RTRANS ') . ¥RTRANS
£91 A+A AROVE (LLLT RLU') . ¥RLU

£101 AcA ABOVE(LLL?Y'MAXDP '), sMAXTIP
£111 A+A AROVE (LLLt "'MARKET-ITER'), ¥MARKETATTER
£121 A¢A AROVE (LLLE"TMX '), s TMX
£132 Ae€A AROVE (LLLt TMIMP '), s TMIMP
[ A¢A ABOVEC(LLLY'FIP'),UsFIP
[13] Aefq AROVE(LLLY'FIS' ), 45FIS
C161 A€A ABROVE(LLLY 'FIW'),45FIW
[171 AeA AROVECLLL®Y'SMP'),45SMP
[181 A¢A AROVE(LLL?Y SMS'), 4¥8MS
L1931 A¢A ABOVECLLL Y SMW') . 4¥5MW
C201 ACA AROVE (LLLT SMT '), 4sSMT
£213 A€A AROVE(LLLt'R"), ¥R

[221 A€A ABOVE(LLLt'E1'),¥E1

[231 AFA AROVEC(LLLTE2' ) fER

[z231 Be (LLLT OMTEC ), s QDMTEC DDIIV 0,25

[261 BeR ABOVE(LLLt'ELINV'), ELINV

L2771 ER¢E ABOVE(LLL4Y'RHO (YEARLY) '), ¥RHO LDDIV 0,28

£281 EBeH ARQVECLLLT RHORQOK <YEARLY) "), ¥RHOROOK OLNIV 0,25
L2971 BeR AROVEC(LLLY ALFARW (YEARLY) '), vALFARW ODIV 0,25
L3301 E¢E ABOVE(LLLt RETAERW ). tBETARW

L3171 ReR AROVEC(LLLT TMINV' '), y TMINV

£3231 Ee¢RE AROVECLLLY UTREF . yUTREF

[331 BeR AROVE (LLLT'KAPPAL '), sKAPPAL

L3431 BeR ARQVECLLLY'KAPPAR' ), +KAPPAR

L35 Re¢B ABOVE (LLLt LAMDAL '), TLAMDAL
[36] EeR ABROVEC(LLLY LAMDAZ '), fLAMOAZ
£371 E€R AROVE(LLL % RFUND1 '), fRFUNDI
£381 BB ABROVE (LLL* ' RFUND2 ), +RFUNI2

[391 BeRB ABOVE(LLLt MAXQCHRI '), sMAXQCHRI
L4013l EeB ABOVE (LLLt'MAXRIDIFF ). sMAXRIDIFF
Cy1d BeE ABOVEC(LLLY 'ME'), ¥ME

421 BeB ABROVE (LLL Y TMFASS ') .47 TMFASS

Cu31 BeB AROVE (LLLt TMFD' ), 43 TMFD

fuh] BeE ABOVE (LLL 1t MAXRI ), sMAXRI

4ol BeB ABOVE (LLLt MINRI'), ¥yMINRI

[u6l n
Cu?31 Re("PARAMETER BETTING IN RUN NR ', sLOEPNR)AROVE
Cu8l ReR ABROVERC(RA)AROVE(R' ' ', ", %', " ', ' K))

v
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Part 3 Transcription Functions

¥ DUTePAGEHEADER REPIRTHNAME

[ f

[21 REFPORTNAMEL ¢ A" =REPORTNAME ) / « s REPORTNAME D¢ °

L3] REPORTHAMEL ("X "=REFORTNAME) /\ a REFPORTNAME 1",

[41 QUT« RUN NR " (fLOEPNR) . *  ®x ", TIMESTAMP. ' =% ', REPORTNAME
] OUT«0UT AROVE *

[61 QUT«OUT AROVE 12 CUT VERSTON, COVARTANTS

[ OUT«DUT AROVE "

rel DUTEDUT AROVE "FIRST SIMULATED YEAR I8 19'.TW0O FIRSTASIMAYEAR
[91 QUT«DUT AROVE "

r1ol OUT€OUT AROYE 12 CUT ' =x%%x ', [ISCR
[111] QUT&C(3+11p0UT) . 0OPW)*0OUT
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Part 4 Run the Model

¥V RUN NAYEARS
C11 REGIN:+(0*NAYEARS«NAYEARS~1) /END

£21 L (FRONT EQUALS "NONE' " "'
£31 THISAYEARETHISAYEAR+1
431 YEAR
£51 LASTAYEARCLASTAYEAR+1
[63] +REGIN
Cvl END:

v

V YEAR
£il YAEXO
£23 YEARLYATINIT
[31 YEARLYAEXP

[ YEARLYATARG
[351 QUARTER 1

-] QUARTER 2
£71 QUARTER 3
£8l QUARTER 4
[ YEARLYAUPDATE

v

vV YAEXQ
Cidl L CL+THISAYEARZAMANATYEAR)WITHIN ' NOAMAN o DDAMAN
r21 A
L33 TXC+EXOATXCL11]
(] EXOATXCe¢1IEXDATXC
[sl TXWEEXOATXWE 1]
L6l EXOATXWe1TEXOATXW
£l TXWGEEXOATXWGD L]
£83 EXOATXWG¢1IEXOATXWEG
L9l TXI1eEXOATXIIL1]

£101 EXOATXI1¢14EXOATXTI1
L1111 A INDEXED ITAX ENTEREDN FROM 1978

[121 a 4 (THISAYEAR:LASTATXIZAYEAR) /' TXI2¢EXOATXI2[11"

C131 a 2+ (THISAYEARZILASTATXIZAYEAR)/ EXOATXI2¢14EXOATXIR"

[141 A +(THISAYEAR:LASTATXIZ2AYEAR) /' TXI2eTXI2x1+(1~-TXI3) x (QOCPI-QCHTXVA
2y

[151 a

L1641  RSUES¢EXOARSUESC ;11

[171  EXOARSUESe 0 1 YEXOARSUES



— 309 —

Part 4 Run the Model

vV  NOAMAN
L1l A

£21 A TO ELIMINATE THE EFFECT OF THE SWEDISH ‘AMAN' LABOUR MARKET LAWS

£31 a CAN BE USED REFORE OR WITHIN A SIMULATION RUN.

(] [

L5 ENS 1:1tp'LABQURAUPDATE® MODFNP "DOAMAN:wa NOAMAN: '
v
V  TIOAMAN

£11l

R
£21 A TO INCLUDE THE EFFECT OF THE SWEDNISH 'AMAN' LABOUR MARKET LAUWS.

[31 a CAN BE USED BREFORE OR WITHIN A SIMULATION RUN.
Cu1 f

£33 ENS 1:1%p LARDURAUPDATE' MODFNP A NOAMAN:wDOAMAN: '
v

0*

V  YEARLYAINIT

£11 CUM@eCUMMeCUMSU«CUMS¢CUMWS ¢« CUMINVY € CUML € CUMVACCUMSNET ¢ 0 XL,
£21 CUMBTAX«CUMITAX¢CUMINVGECUMVATAX ¢ CUMCTAX«CUMWSGECUMLGECUMGNPFIX €
CUMGNPCUR€CUMEXPORT¢CUMIMPORT 0

L3] CUMPURCHG«CUMTRANS¢CUMSURS ¢ 0

[43 JACUM€D

[5] CUMMPRINT«CUMINTG¢0

Lé] MFLOWS«0

£71 BFA€0

€8l CUMINTPAYF «CUMDEPR¢CUMTAXF ¢ CUMDIV¢CUMSURSF €« CUMCHEWF ¢ CUMCHK2F ¢ 0 xL
v

* The numbers refers to the Technical Specification, Chapter IV.
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£ia
£21
£33
tyl
£33
£61
£713
8l
[
C103
113
123
£131]
iy
L1531
C163
£1731
£183

£i1

C11l
[21
£33
[}
53
L&
£71
£8l
[93
£io01
£11l
£121]
_E£133
£iud
[1531
£161
€171
£1831
191
£201
[211

v

v

v
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Run the Model

TYEARLYAEXP; EXPINP;EXPITW  EXPIIS

A

HISTOP& (SMPXHISTLP )+ (1~5MP) XTIP

HISTLHPOEVE (SMPXHISTOPIEV) + (1 -SMP) X (OIP—EXPLIP)
HISTOPDEV2e (SMPXHISTOPIEV2) + (1--SMP) X (LIP~-EXPLIP) %2
EXPIDPEHISTOP+(ELXHISTOPIEV) -(E2XHISTIPIEV2%0,5)
EXPIP¢ (RXEXPXIP)+(1-R)XEXPIIP

A

HISTIWeE (SMWXHISTDW) + (1-SMW) x [l

HISTOWDEVE (SMWXHISTUWIEY ) +(1-SMW) X (DIW-EXPIIW)
HISTOWDEV2¢ (SMWXHISTOWIEV2) + (1 -SMW) X (OW-EXPLIW) %2
EXPIDWEHISTOWH (ELXHISTOWDEV) + (E2XHISTIWLEV2%0.5)
EXPLWe CRXEXPXDW) +(1-R) XEXPIDW
[

HISTOS« (SMEXHISTDG) +(1-8MS) xS

HISTISDEV¢ (SMEXHISTUSDEV ) +{1~SMS) x (NIS-EXPIS)
HISTOSLEVZ2¢ (SMSXHISTNSNEV2) +(1-5MS) x (IIS-EXPIS) %2
EXPINS+HISTOS+(E1XxHISTUSDEV)~(E2XxHISTISIEV2%0.5)
EXPOS€ (RXEXPXDS)+(1~-R)XEXPIDS

YEARLYATARG
MHIST ¢ (SMTXMHIST) +(1-6MT) xM

QUARTER NRS

R

A

(]

QAEXD

QUARTERLYAEXP
QUARTERLYATARG
PROLPLAN
LAROURAMARKET
EXPORTAMARKETS
NOMESTICAMARKET
STOSYSTEM
QUARTERLYARESULT
INVFIN
GOVERNMENTAACCOUNTING
MONETARYASECTOR
NATIONALAACCOUNTING

A
ALWAYS ‘131 QMPRINT-QTCHINV+QTCHOIV+QCHKZ+QCHKIN+QCHLIQR'

A SHOULL HAVE REEN EQUAL TO ZERO, EUT ROUNDOFF ERRORS OCCUR
ALWAYS ' (QFASSPAY+RINTGFOR)=(QFIIPAY+QCHPOSGFOR+QCHLIGQEFOR)
ALWAYS ' ((SUM2 QMXQSNET)+QINTK2+QTCHEW+QSUKSACASH)=(QINTF+QCTAX+Q

THIV+QTCHK 2+ (SUM2 QINVLAG)) '
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£11

[21

[31

[ul

[s1

L6l

L7l

[81

(]

L1031
[111
L1231
[131
Cik]
£153
£161]
€171
€181
191
€201
£211
L2231
[231
L2471
L2531
£261
[271]
£281
[291]
L3071

€311
£321
L3321

v

A

A

A

fA

A
A

)
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Run the Model

QAEXD

+ (RIAISAEXOGENOUS) /' RI¢RI+QACHRI«EXOQOARILC11-RI"*

+ (¥RIATSAEXOGENOUS) /' RI¢RI+QCHRI«(MINRIMAXRI| RI+QCHRI)-RI"
EXOARI«1IEXOARI

RIRWFOR€EXCARIRWFQORLC1]

EXOARIEWFOR<1IEXOARIEWFOR

RIDEPFOR€EXQARIDEPFORC1]

EXOARIDEPFOR¢14EXOARIDEPFOR

QIPFOR¢EXOAQIPFORL ;11
EXOAQUPFORe 0 1 JEXOAQIPFOR
QUPINCEXOAQIPINC ;11
EXQAQIPINe 0 1 JEXQAQDPIN

TXVALeTXVAL+QCHTXVAL€EXOAQCHTXVALLL]
TXVAZ2ETXVA+QCHTXVAZ¢EXOAQCHTXVARL 1]
TXVAZETXVAZ+QCHTXVA2
QUPINECQIPIN+QCHTXVAZ2
EXOAQCHTXVA1¢1{EXOAQCHTXVAL
EXOAQCHTXVAZ€1IEXQOAQCHTXVAZ

QIWGE: (1+0<pEXOAQIWGIWITHIN ' QUDWIND o EXOAQIWGL11
EXOAQIWG«1IEXOAQIWG

QREALCHLG€ 4 (1407 pEXOAREALCHLGIWITHIN ' 0 o EXOAREALCHLGL1D!
EXOAREALCHLG¢13EXOAREALCHLG

QINVINCQINVINX (1+EXOAQDINVINLL 1) x C1+OMEGAIN+ ., xQDPIOM+QCHTXVAL)
EXQAQDINVINE1IEXOAQIINVIN
QINVELDEQINVERLIX (1+EXOAQIINVERLICLID) x CL+DOMEGARLI+ . xQIPIOM+QCHTXVAL

EXOAQLINVELIE1IEXOAQDINVELD
QINVGEQINVEX (1+EXOAQUINVGL11) x (1+0OMEGAG+ , xQUPDIOM+QCHTXVAL)
EXOAQDINVGE1VEXOAQDINVG
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Part 4 Run the Model

3.1

V¥ QUARTERLYAEXP; QEXPIIP; QEXPIW,; GEXPDS; QCHTXVARIN

QEXPLUP«EXPIP+k
QEXPOWEEXPLW14
QEXPIS¢EXPLS+4

S (NRS=1)/L
QEXPIOP¢QEXPLOP+FIPXxQLP-QEXPIP
QEXPLWEQEXPIIW+F TWXQIW-QEXPTIW
QEXPIOS¢«QEXPLS+FISXQNS~QEXPNS
L:
QEXPPeQPx1+QEXPIP
QEXPW¢QWX1+QEXPIW
QEXPS¢QSX1+QEXPIS
A

Ci43 QEXPPIM&(1-TXVAZ)XQPDOMX1+(Q@ AVG1 QEXPLP), QOPIN-QCHTXVAZINe (pMKT

3.2

£11
£21
£31
431
[S3
[61

[11
€21
£31
[ul
[31
L61

Y4 (pMKT, IN) pQCHTXVAZ
v

V QUARTERLYATARG

QTARGMETARGM
v
Vv  ZeTARGM
ENS(1, NMARKETS)v.=p,EPS
1 (NMARKETS=p,EPS) /" Z¢MHIST MULTI1 1+EPS®
£ (1=p,EPS)/ " 'Z¢MHISTX1+EPS "
A WE WILL ALS0 MAKE EXPERIMENTS WITH THE FOLLOWING FORMULA:
A ZE(MHISTX1+EPS) [ ( (1-R)XMHISTX (1+EPS))+RXTARGXM
a WHERE TARGXM COULD RE E£.G. ACTUAL MARGIN FOR A MARKET LEADER
v

Vv PRODPLAN
A
LUUPDATE
PRODFRONT
INITPRODNPLAN
TARGASEARCH
INTERMEDIATEAPRODUCTS
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Part 4 Run the Model

4 LU
¥ LUUPDATE,; LF
L1l #
21 LFeLU+LZ+LG+SUM2 L
[31] A
L] LeLX1-RET
L51 AMANCAMANX1-RET
L&1 LU¢LUX1-RET
L7171 i
L8l LULU+ENTRY XLF
v
4.1

V  PRODFRONT,; QCHRTOP; QCHRTOP1 ; QCHRTOP2
£11 A

C21 MTECEMTECX1+QIMTEC

£33 QTOP€QTOPXx1-RHO

[} QCHATOP1¢(1-LOSS) xQINVXINVEFF+QP

[S1] QCHATOP2¢ (LOSSx (QINVXINVEFF+QP) x (RESMAX-RES) +RESMAX) L (QTOP+
QCHQTOP1) x (RESMAX-RES) + (1-RESMAX)

,,
E91  REHRTREHRTHBIZREENGHBEEEHaTORL) + caTOP+aCHATOP)
€8]  ALWAYS '(RESZ0)A(RES:RESMAX)’

[91  TEC¢(QTOP+QCHATOP)+(QTOP=TEC)+(QCHATOP DIVL MTEC)
£101  QTOP<QTOP+QCHATOP

v
4.2
V  INITPROLPLAN
(B3] QEXPSU¢«QEXPS+QEXPP
€23 QPLANG«OTQEXPSU+(OPTSTO-STO) + (4xTMSTO)
v
V RESULT€0OPTSTO
[11 RESULT¢REFQSTOXSMALL+BETAXRIG-SMALL

QFR2 and RFQ2 are help-functions in TARGASEARCH

V QI«I QFR2 L
£11] QIEWTIXXx(1-RESLII) XxQTOPLIIX1—%-~LLIIXTECLII+QTOPLI]

V LI«I RFQ2 @
£11 LIe~(QTOPLII-TECLI]) x@1-(0.99LQLI1+QTOPLIIXWTIXXx1~RESLI])
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Part 4 Run the Model

43

Vo TARGASEARCH; NEXT; [;0K;1%;42;383;87;LAY0OFF; QEXPPNET ; WHERE ; LS

21 # SIMULTANEOUS SEARCH FOR ALL FIRMS:

[3] [ NEXT - INLDICATES NEXT STEP TO BRE TRIED FOR EACH FIRM

tul A I - INDICES OF THE FIRMS TO BE HANDILED IN A STEFP

£31 i 0K - TELLS WHICH FIRMS IN 'I' THAT ARE SUCCESSFLUL IN A STEP
&1 A II = SHORT FOR '0OK/I°

[71 A

£81 Q3¢QFRL L

el Q7+Q3LQAPLANGQ

101 Q2¢Q3 L QEXPSU+MAXSTO-STO

1131 QPLANLe(pL) ™1

£121 QEXPPNET€QEXPP-(QEXPPIM+, xI0)[MARKET]
[13] ALWAYS 'QEXPPNET:0"

C141 »

£151 NEXT¢(1 5 &)01+(QPLANQ:QTOPXWTIXXx1-RES)+(QPLANQ>Q3) 1
[161 =n

£171 WHERE€ (pL) p9

£i8l IT€(OKeQPLANQLTIISAT LLII)/I€(NEXT=1)/1pQPLANG
191 WHERELIIJ¢1

£201 QPLANLLIIIeLLIT]

[211 NEXTLIZ€(2 10)C1+0K3]

[221 &

[231 IT€(0K¢Q2LTISAT LLI1)/I€(NEXT=2)/1pQPLANQ
L2413 r?EHANQEII]F(QPLANLEIIJFLEII])XQEXPUEII]+4X(1—QTARGMEII])XGEXPPNET

[251 WHERELIIJe2
[261] NEXTLIJ¢(3 4 10 10)C1+(Q2CI1=Q3LI1)+2x0K1
271 =a

£asl IT«(0K¢«Q2LI1SAT I RFQ2 Q2)/I«(NEXT=3)/:pQPLANQ

[291 WHERELIIJe3

L3031 QPLANLLII]e(1-QTARGMLIII) X (QPLANQLIII¢QRCITI1) XQEXPPNETLIII+QEXPWL
IT1+4

[311 NEXTCIJ¢(4 10)C1+0K1]

[32]1 =&

[331 IT«(OK€QPLANQLIJISAT I RFQ2 QPLANQ)/I¢(NEXT=W)/1pQPLANQ
[343 SOLVE II
[35]1 AAAA: (I RFQ2 QPLANQ)SOLVEAMONEY(I RFQ2 Q2)

£361 QPLANQCIIT«II QFR2 QPLANL
[371 WHERELITIJeY
£381 NEXTLCIJ«(7 10)C1+40K1]
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Part 4 Run the Model

L3931 =&

tuol IT€(OKeQPLANQLIISAT LSLIJe€I RFQ2 QPLANQ) /T (NEXT=5)/1pl.Sc(pl)pLU+
SUM2 L.

Cuil WHERELII1&¢S

L4223 QPLANLLIIJ«IT RFQ2 QPLANAQ

H37 NEXTLIT¢(6 10)X01+0K]

C4l4d A

Cu31 IT¢(0K€Q3LIISAT LLIT)/I«(NEXT=6)/1pQPLANG
L4613 SOLVE II
C47] weAAA:LLCI] SOLVEAMONEY LSCIZ

[u81] QPLANQLIII«II QFR2 QPLANL
Cu9] WHERELTIIJ«4

[503 NEXTLI1«(7 10)C140K2]

L3511 =a

LS21] IT«(0K¢€Q7CIISAT I RFQ2 Q7x(1-RES)+(1-RESDOWNXRES))/I&(NEXT=7)/1p
QPLANQ

L3531 WHERELIIJe7

L5417 QPLANLLII1¢(1-QTARGMLIII)Xx(QPLANQLIII¢Q70II1)XxQEXPPNETLIII+QEXPUHL
IT1+4

[S551] RESCIII¢1-QPLANQLIIIXx(1-RESCIII)+II QFR2 QPLANL

[561] RESL (~0K)/IJ¢RESDOWNXRESLC (~0K) /11

LS7] ALWAYS ' (RES:z0)A(RES:RESMAX)'

L5813 NEXTLIJe(B8 10)L1+0K1]

L5911 a

L4601 IT€(0Ke(IX0)SAT(IX0)) /1« (NEXT=8)/1pQPLANGQ
Lé61] SOLVE II
L6211 aAAA: 0 SOLVEAMONEY(I RF@G2 Q7)

L6331 QPLANQLIIJleII QFR2 GPLANL
Coud WHERELIIJ¢8

L4651 NEXTLIJ¢(9 10)L1+0K1]

L6617 r

L6671 2 (0<pT€ (NEXT=9)/1pQPLANQ)/ 'NULLIFYATARG (1eQPLANQ)eI’
[681 a WARNING: 'NEXT','@2','Q3','Q7' ARE NOT SHRINKEL,

[6921 =w

£v01 AMANE (0 1 JAMAN) L

£v11 LAYOFF &0 L.-QPLANL

[Srged AMANEOTAMAN-OT (+\NAMAN)MINUS7 LAYOFF
73 =

L7413 ALWAYS 'QPLANGE:D’

[752 ALWAYS '0:5UM1 (pMARKET)pl"®
£761 ALWAYS 'QPLANL:0"

C771 I¢vpQPLANG

L7813 ALWAYS 'QPLANQ SAT QPLANL’
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Part 4 Run the Model

v 5¢QI SAT LI;OK;J

L1 OKeQI#QT
£21 OKEJ/Z 1 pOKI€QTARGMLJ/ 1141 -QEXPWLJ/ T 1+ xWTIXXx (1~RESLJ/TI)XTECC /T 1
QEXPPNETL(Je(QI=0)ACLI=0))/I]
L3331 OKLJ/\ pOKI€QTARGMEJ /1351, 0001-(J/LT) XxQEXPWEJ/TI+Ux(J/QT) XQEXFPNET
[(JeQT=0)/T1]
C41 Ge0K
v

Vv SOLVE I;E;Y;.;D

C13d JevpYe+BeQEXPWIII+UXx(1-QTARGMLEI 1) xWTIXx (1-RESCII) xTECLIIXQEXPPNET
[I1
[21 ALWAYS "E:0'
€31 §81+§B+0=9J+(H}0.001XYEJ]&YEJ]—H+((B[JJXY[J])+(*—YEJ])-1)+BEJ]—¢—Y
LJ1y/74
Cu1l QPLANLLIJ¢YXxQTOPLII+TECLCI]
v

Vv LEFTL SOLVEAMONEY RIGHTL;LA;OKA;IIA;LAA
£13 A GLORALS USED: I QTOP TEC QEXPW QEXPPNET WTIX RES
£21 a GLORALS MODIFIED: QPLANL OK II

£3] LACC(-QTOPLII+TECLI1) x@QEXPWLII+4XxQEXPPNETLIIXWTIXXTECCI1Xx1-RESCI]
[N OKA€LAZLEFTL
LS ITA€OKA/I

[é61 LAA¢OKA/LALRIGHTL

[v1 QPLANLC(ITA«II) /TIAJe((ITA<II) /LAAITQPLANLI(IT«TITAY/TI]
£8l QPLANLL(~ITAcTII) /ITATe(~#ITAcII)/LAA

L91 OK«0KvOKA

£101 IT«0K/I

V  NULLIFYATARG OUT

(] ‘REPORTANULLIFIED' MODSUBRST 'LINE¢' #*x0LINE€' "*%xxx%NULLIFIED (TA
RG) (YEAR='',sTHISAYEAR' o

£21 NULLIFY OuT

£31 QREXPPNET&(~0QUT)/QEXPPNET

v



—317 -

Part 4 Run the Model

NULLIFY ouTt

LULU+QUT+, xL
REPORTANULLIFIED(LEFTNOUTY /4 pLLEFT
LEFTCLEFTALEFT\~0OUT

SHRINK 'MARKET"®

SHRINK ~AMaN'
SHRINK "RIG®
SHRINK ‘EW'
SHRINK °'CHM®
SHRINK "CUMINV®
SHRINK 'CUML"
SHRINK "CUMM®
SHRINK 'CUMQ"
SHRINK 'CUMS"
SHRINK 'CUMSNET®
SHRINK 'CUMSU"
SHRINK 'CUMVA"'
SHRINK "CUMWS®
GHRINK "DELAYATNV®

SHRINYK "DP’
SHRINK 'IIQ"*
SHRINK 'Tg"
SHRINK "TVA®
SHRINK "DW°

SHRINK "EXPDP®
SHRINK "EXOAQUSUFOR®
GHRINK "EXPOS®
SHRINK "EXPDW'
SHRINK "HISTDOP®
SHRINK "HISTIPDEV®
SHRINK "HISTOPDEV2®
SHRINK ‘HISTIDW®
SHRINK "HISTIWDEV:
SHRINK "HISTODWLDEVZ®
SHRINK ‘"HISTLS®
SHRINK "HISTLOSDEV®
SHRINK "HISTOSLHEVZ:®
SHRINK “IMEIG®
SHRINK ' IMSMALL"
SHRINK "IMSTO®
SHRINK ' INVEFF'®

SHRINK ‘K1
SHRINK "K1BOQOK®
SHRINK K2
SHRINK

SHRINK

SHRINK
SHRINK
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[hel
[%02
[51]
[s21
£S533]
LS4
[S5]
L8541
L5731
L5817
[a9l
L4601
L6117
[621]
[633]
Léul
[65]
[661
[671]
L6817
[691
£vo1l
£711
[721
L7337
L7ul
[731
[761
£v71
€78l
L7931
801
£811
£821
[831
£8u1l
[851]
£861
£871
[881l
[891
£2031
£9131
[e21
[931]
[Pu]
[9%1
[961
[971

Run the Model

SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK
SHRINK

'8
'SHARE "’
‘SMALL"
"ONET "
‘ST0°
‘SYMEOL®

TONWS
THHIST'
"NWLASTYR®
T

‘a

QP
QNG
ang!
"QNSUFOR®
"QIVA’
QW
"QEXPP’
"QEXPS’
"QEXPSU*
TQEXPW’
‘QIMa”
TQINVY
"QINVLAG®
QM

"QSULOH’
"QSUFOR’
"QTARGM’
QTOP”
TQAVA’
L

RES"®

TEC®

‘TYPE’

VA"

"

X

“RU "
'RSURSACAGH'

- 318 —
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Part 4 Run the Model

[e8l SHRINK 'RSURBSAEXTRA'
991 SHRINK “RvA"
L1007 SHRINK ‘CUMINTPAYF®
[1011 SHRINK 'CUMIEPR'
£10231 SHRINK 'CUMTAXF'
[1031 SHRINK 'CUMDOIV®
L1041 SHRINK 'CUMSURSF'
C1053  SHRINK 'CUMCHEWF '
L1061 SHRINK 'CUMCHKZ2F"
L1071 SHRINK 'TRENDQ'
[1081 SHRINK "XCUM'

v

V. REPORTANULLIFIED FIRMS;I;M;F;LINE
[11 FIRMS¢, FIRMS
£21 ALWAYS " 0<pFIRMS"’
£31 LINEe %xxxx% NULLIFIED (YEAR=', sTHISAYEAR
C43 £ (2E[NC "NRS')/ 'LINE€LINE, ' ' QUARTER='', ¥NRS'
31 LINE€LINE, ") : "
[61 L:I«1tFIRMS
C71 MeORIGMARKETLI]

[81l Fe(+\ORIGMARKET=M)LI]

[91 LINECLINE, ™ ', (¥M), ', ', (¥F)

ciol +(0<pFIRMS€1{FIRMS) /L

C11l LINE

£121 ENANULLIFIEDCEDANULLIFIED ABOVE LINE
v

V  SHRINK VECTORANAME

[21 & TO ERASE NULLIFIED FIRMS' DATA FROM A VECTOR OR FROM A MATRIX:
{31 a 'VECTORANAME' IS A STRING, GIVING NAME OF VARIAELE TO EBE SHRINKE
T4l A IF IT HAS =1 AXES, THE FIRST MUST DENOTE FIRMS.

(SR ] A GLORAL VECTOR '0UT' IS A MASK, TELLING HOW TO SHRINK.

[6] A
C71 +(2#0ONC VECTORANAME) /0
£8l +VECTORANAME, '« (~0UT) /' . VECTORANAME



Part 4

4.4

[1l
£21
L31
(]
£sl
&l

[11
L21
£33
C43

)
£21
L3]
L]
[S3
L6131
£v3

5.3

£11
L21
£31
C43

5.4

C11
£21
[31

<

v

A
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Run the Model

INTERMEGIATEAPRODUICTS

TO SAVE MEMORY SPACE (NOT DOUBLE-STORE 'QIMQ@'), THIS COMPUTATION
IE€ MOVED TO LAST IN RLOCK "PLANQREVISE'. WHERE OLI '"QIMQ' NEED
NO LONGER EE SAVED,

WE JUST SAVE THE VALUE OF 'QPLANQ', BEFORE IT I8 CHANGED IN
LAROUR MARKET RLOCK.
APLANASAVE«QPLANGQ

LAROURAMARKET

ZLAEROUR
GLAEROUR
INDLAROUR

ZLAEOUR; QCHLZ
TECZ€TECZx1+QLTECZ
QCHLZ«0

LZeLZ+QCHLZ-RETXLZ

LU¢LU-GCHLZ
QWZQWZXx1+QLWIND
QQZeTECZXLZ

QPRELPZ&(QPZx1+QOWIND-QDTECZ) ~1~TXVAZ

GLAROUR; QCHLG

QWG+QWGXx1+QLIWG

INDLABOUR; QCHW ; QCHL
l.ABOURASEARCH
LARQURAUPDATE
PLANQREVISE
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54.1

L1l
£21]
£32

C131
[21
L3l
(5]
(3]
[61
L7131

[8l

C£131
£21
£33
L4
[S1

pal

-321 —

Run the Model

LAROURASEARCH; CHL ; L WW
LABRDURASEARCHATNPUT
CONFRONT
LABOURASEARCHAOQUTPUT

LARIURASEARCHAINPUT

CHL& CCOHM> 0 XQPLANL—L) + (CCHMZ 1D X C {1 p@PLANG) RFQ2 QPLANG) -L)
LLel . LU

WWeQW+HIOTAXQEXPW-QW

CONFRONT ;ORI N; J;K; 1, 11;NOW; SKR

SKRe(L=L) , SKREPA

JEOXNepORICPCHL L

ITR: 4+ (NITER=JeJ+1) /K&

ATK : + (N=KeK+ (0<CHLLK$ORDII VL) /ITR

F(WWLTIIE C1+GAMMA) x (WW, 0)CITHIT LLXSKRXx(I«ORILKI)#1v1+N1)/SUC
FATK, WWETJeWWETI+KSIX (WWLTIIX1+GAMMAY-WWL )
SUC:3(IT=N)/ATK+0XxCHLIIJ¢CHLLTI-NOW++/0xLLLI, ITJ€LLEI. TTI+NOW, ~NOW
€CHLLCIJLTHETAXLLLII]

HATK, CHLEITIJ1¢CHLOITI+NOW

TIe¢HIT V
ITel+(?PL+/V)+, =+\V

LAROURASEARCHAOUTPUT ;EXIT
LUe"1tLL

QCHL& " 1LL) =k

QCHWeWW-QUW

EXIT¢0-QCHL
AMANEOT AMANL (+\NAMANIMINUS? EXIT
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Part 4 Run the Model

5.4.2

vV  LABQURAUPLDATE ; SACK
[11 #
c21 SACK¢0[L+QCHL-QPLANL

£31 [OAMAN : SACK€SACKLAMANL ; 11
41 QCHL¢QCHL-SACK

[s1 AMANL ; 1J€AMAND ; 11-8ACK

£s1 LUeLU+SUM2 SACK

£71 QUUWINDE "1+ ( (L+QCHL)AVG2 (QW+QCHW) ) = (L. AVGZ QW)
£81l L¢L+QCHL

el QW QCHWQW

[103 QWEQW+RCHW
£111 RU€RU+QCHRU« (LU+LU+LZ+LG+SUM2 L)—-RU

v
5.4.3
V PLANQREVISE;MAT; SHORTAGE ; QRED
[13 A
£23 QPLANQeQPLANQLQFRL L
C3] A
[y MAT«(®RI0) CMARKET ;]
[s1 SHORTAGE«OT (MAT MULT7 QPLANQ)~-(QIMQ+IMSTO-MINIMSTO)
£é1 QPLANQEQPLANQ-QREID€[ /(MAT#0) xSHORTAGE+~MAT
C71 [
[81 QQeQQx1+QNQ€ "1+QPLANQ+QQ
£91 ALWAYS 'QQ=0"

£1ol IMSTOEMAXIMSTOL IMSTO+QIMQ~(RIO) CMARKET ; IMULTY? Q@
[111 QOPTSU«0TQAX(QEXPSU+QEXPSU+ (GPTSTO-STO )+ (4XTMETO))
121 s

[131 » NOW FOLLOWS COMPUTATION MOVED FROM ELOCK 'INTERMEDIATEAPRODUCTS'

L1441 QIMQEOT ((RI0N)CMARKET ; IMULT? QPLANQSAVE)+(OPTIMSTO-IMSTO) ~Ux
TMIMSTO

£151] DUMMY€[JEX ' QPLLANQSAVE"

[161] ALWAYS "QIMQ:z0"'

V  EXPORTAMARKETS
£11 A

£z31 Xe1L 0T X+ (X+(1-2xX)MULT 1 CQPIOMX1-TXVA2) CMKTI<QPFORIMULTL (N XTMX) x(
QPFOR-(QPLIOMX1-TXVA2)IMKT1)+(QPFORL (QPIIOMXx1~TXVAZ2) [MKTI)
£33 QSUFOReXXxQOPTSU

[ QPFOR«QPFORXx1+QLPFOR

£51 QSFOR¢ (1+RSUES) xQSUFOR MULTI QPFOR
L&] QSUEBSFOR¢QPFOR+. xSUM1 RSUESXxQSUFQOR
L7l QEXPORT+SUM2 QSFOR+1+RSUES

£81 ALWAYS " (SUMZ2 QSFOR)=QEXPORT+QSURSFOR"®
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L1131
L2l
£33
C4]
[Gsh]
£41
L1
3l
[
£101
£111
C12d
L1371
C143]

7.1

C11
£21

7.2

[13
£21
£3]

v

v

v

v
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Run the Model

ReRSUBSCMARKET I+RSURSAEXTRA

HDOMESTICAMARKET ; QAPTSULOM,; QPRELFLROM; PT; INMONEYHH; QSPSAYREQ
MARKETAENTRANCE

HOUSEHDLINAINIT

A

MARKETACONFRONT
[

COMPUTEAIMPORTS

NOTIFY "QTRUYLMKY.INI=0"

NOMESTICARESULT

EXTERNALASECTORS

HOUSEHOLDAUPDATE

INUIRECTATAXES

A

ALWAYS "INMONEYHH=QWTAX+QITAX+QSAVH++/QSPINDURADUR; I+, XNH*

ALWAYS ' ((+/QPURCHG+QSPEMKT ., IN,; I+, xNH) +{QINVG+QINVIN+QINVRBLI+SUM2
QINVLAG) + (+/QIMPURCHATIN) + ( (SUM2 QIMQ)+.xQPDOMX1-TXVA2))=(+/QVATAX
[MKT, IND +{+/Q5D0MATN) +QIMPORT+QTSUNOM+ , 2 (QPDOMX1-TXVAR) [MKTI"

MARKETAENTRANCE
QOPTSULDOMe (1-X)x@QOPTSU
QPRELPIOMe (QPIOMX1+QCHTXVAZ) CMKTI1xQOPTSUNOM AVGL QEXPP+QP

HOUSEHOLDIAINIT,; QTWS; QTT

i

QTRANS (RTRANSX (LGXQWG4) x1++/GKOFF)+RLUXD . 25xLUXL AVG2 QWX1~-TXW
INMONEYHHEQTRANS+QINPAY+QTDIV+QOIVZ+ (SUM2 LxQW+U)+(LGXQWG+U) +(LZX
QWZ+4) +(QINTHENH+  XRIHXWH=4)

QTUWSE(LGXQWG+H ), (LZXQWZ+=4)+SUM2 LxQW+k

QATWSEQTUWS+0, QINPAY

QUTAXEQTUWS+, X (TXWE . TXW) =1+ (TXWGE, TXW)
QTICQTUIV+QIIVZ+QTRANS+( (+/QTWSE) ~QWTAX) +QINTH

QITAX€0, 25XAGGRITAX 4xQTI

QDI (pNH) p(QTI-QITAX) ++/NH

QSPSAVREQ¢ ( pNH) pQSAVHREQ++/NH
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Part 4 Run the Model

V. REAGGRITAX Y
r11 10 : ReAGGRITAXAPROP v

v
V  ReAGGRITAXAPROF Y
L1l ReTXTILXxY
v
7.3
vV  MARKETACONFRONT; J
£13d f
r21 IMPOMKTI6C 1L O IMPOMKT I~ (CIMPEMKT I+ (1~2xIMPIMKT 1) x (QPTIOMX 1~TXVAZ) [
MKTI=QPFORY X (=UxTMIMP) X CQPFOR=(QPLOMY 1 -TXVAZ) LMK T ) + (QPFQORL (2PDIOMX
1-TXVAR)IMKTI)
£33 QPURCHG«GKOFFXxL.GXQWiG+4
Cu1 PT¢QPRELPIOM, (QPDOMIINIX1+QUPIN), QPRELPZ
£s1 Jel
C61 L:
£71 COMPUTEASPENDING
[81 COMPUTEABUYING
[9] +(MARKETATTER= JeJ+1) /0
[iel ADJUSTAPRICES
C11]d oL

v

MARKETACONFRONTANEWP is now used instead of MARKETAFRONT
(see line 4 in MOSESAVARIANTS)

V  MARKETACONFRONTANEWP;.J
£11 A

£21 IMPCMKTI¢1L 0T IMPTMKTI - (IMPOMKT I+ (1-2XIMPIMKT 1) x (QPIIOMX1-TXVA2) L
MKT1=QPFOR) X (+4XTMIMP) x (QPFOR~(QPDOMX1-TXVA2)IMKTI) +(QPFORL (QPDIOMX
1-TXVAR2) IMKTI)

[31] QPURCHG¢GKOFF xLGX QWG4

[} PT€(C(1-IMPIMKTI) xQPRELPIOM) + (IMPLMKTIXQPFORIMKT 1) = C1-TXVAZ) ), (
QPOOMCINIX1+QUPIN)Y . 1

£53 QPURCHG#QPURCHGXPTL 1 03x {1+ {QWG+WGAREF) ) +100

L41 Jel

£71 L:

£81l COMPUTEASPENIING

£91 COMPUTEARUYING

€101 3 (MARKETAITER«Jed+1) /0
E}%] QEJUSTAPRICESANEUP
v



Part 4

74

‘-‘

£21
£3]

(]
LSl
L51

Cvl
€8l

(]
£i01

Ci1d
£1231

£13]
Cik3d

7.5

C11l
£21
L3]
[yl
[5]

(-]
L7v3
£81

o1

€101

Ci11
v
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Run the Model

COMPUTEASPENDING; GPRELCPI; QUHUCP T Q8FE . SWAP
A

QCHICPI¢ ( CQPRELCPICCPIL PT)+QCPI)~1+QUCPT
A

QSFE& CCpNIURATIUR, SAV) , (oNH) 1 0
QSPELNIUR; J6CVAINIUR; IMULTT PTLENDURI
A

SWAPe (ALFA3IX (QCHRI+4)-QCHOCPI) + (ALFAUXQCHRU)

QSPELDUR; 3«07 (PTCOURIXCVALDUR; 1+RHODUR) -~ ( (PTLDURI+QPHLTURI) x (1~
RHODUR) xSTODUR) + (QIIXSWAP)

QSPELSAV; 16 ( (WHRAXQDI) ~WH) + (QIIXSWAP)

A

ALWAYS ' (0:ZHETAL)A(1l=+/BETA2)A(0=+/BETA3)"’

QSP¢(QSPE MULT? BETA1)+((BETA3~,+(QNI-QSPSAVREQ)+QPRELCPI)PLUS?
BETA2)MULTB((QII~-QSPSAVREQ) ~+/QSPE MULTY RETAL)
QSPINDURADUR; 1€ 0T @SPENDURADUR ; ]

QSPLSAV,; 1¢QSPLSAV,; 1+QSPSAVREQ

COMPUTEARUYING; QINVTOT

QBUY & (CpMKT, IN,Z), (3+pMKT, IN) ) p0

QEUYLMKT, IN; MKTJ€uSUM1 QIMQ

QRUYLMKT, IN; 1+pMKT, INJ¢QPURCHG+PTIMKT, IN]

QRUYL; 2+pMKT, INJ€ (QSPLNDIURADUR ; 1+ . XNH) =PT

QINVTOT¢ (OMEGAGXQINVG) + (OMEGARLIXQINVELI) + (OMEGAINXQINVIN) + (OMEGA
xSUM2 QINVLAG)

QRUYLMKT, IN; 3+pMKT, INJEQINVTOT+(PTIMKT, INIX(1-TXVA2)+(1-TXVA1))

A NOTE ON NEXT LINE THAT QRUYLIN;INI1 IS STILL ZERO

QAINE(B( (v pIN)o , =1pIN)-TI03 MULT7(1-NMARKETSIIMP)+1-XIN)+.x(+/QBUY
CIN; 31)x(1-NMARKETSYIMP)+1~-XIN

QRUYIMKT, IN; INJ€(I02,[11I03)MULT8 QQIN

ALWAYS "QRUY=0"*

QTERUY&«+/QERUY
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Part 4 Run the Model
7.6

¥ ANJUSTAPRICES
[11 PTIMKTIEPTEMKT x4+ CIMAXDP+H xMARKETATTER-L) x (X (QTRUYCMKTIx1~IMPL
MKTI1)-SUM1 QOPTSUDOM)
v

ADJUSTAPRICESANEWP is now used instead of ADJUSTAPRICES (see
line 4 in MOSESAVARIANTS)

V  ANJUSTAPRICESANEWP
C11 MAXOP2¢ (1~IMP) xMAXIIP
£23 PTOMKTI6PTIMKTIX 1+ CIMAXDP2UMKT J+UxMARKETAITER-1) X (X (QTRUYIMKTIx1-
IMPCMKTI)-SUM1 QOPTSULIOM)
v

7.7

Vv COMPUTEAIMPORTS; IMPZ,; QMAXTSULIOM
1] QTRUYFOR«QTRUYXIMP, IMPZ¢0

£21 QTRUYIIOMe€QTRUY-QTRUYFOR
[31] QTRUYDOMIMKTI€QTRUYDOMIMK T 1 @MAXTSUDNOMeSUML 0T Q@+ (STO-MINSTQ) ~
QSUFOR
[N QTRUYFORe®(2, pNDURADIUR) pQTRUYFOR, QTRUY-QTRUYTIIOM+QTRUYFOR
[31 ALWAYS 'QTEBUYFORzOQ®
Lé1 ALWAYS ' 0=QTRUYFORLZ; 1"
£71 QIMPORTE(PTX1-TXVAR)IMKT ., INI+ ., x+/QTRUYFORCMKT.IN; 3
£al 03
v

COMPUTEAIMPORTSANEWP is now used instead of
COMPUTEAIMPORTS (see line 4 in MOSESAVARIANTS)

V  COMPUTEAIMPORTSANEWP,; IMPZ; QMAXTSUNOM
] QTRUYFOR€QTRUYXIMP, IMPZ«0

£21 QTRUYNOM¢QTERUY-QTRUYFOR

£31 QTRUYDIOMIMKT1¢QTRUYDOMOMK T 1L QMAXTSUDOM€SUML 07 QQ+(STO-MINSTO) ~
QSUFOR

(] QTRUYFOReR (2, oNIIURATIUR ) pQTEUYFOR, QTRUY-QTRUYLIOM+QTRUYFOR

L&l ALWAYS "QTRUYFOR:O0'

L6 ALWAYS ' 0=QTRBUYFORLZ; 3"

£73 QIMPORT« (QPFORLMKTI, (1-TXVAZ) X (QPIIOMEINIX1+QUPIN) )+, x+/QTRUYFORL
MKT.IN;1
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7.8

L1l
£23
L3l
£y
[

[61
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Run the Model

MOTIFY STRING
H{AS, ~  STRING) /0
CRHEH NN, USTRING. ' Y THISAYEARY . "0 CFNRS), ')

LOMESTICARESULTY

QOPIOME "1+PTIMKT, INI+QPIIOM
QPLOMePTLMKT » INJ

QPZePTLZIx1-TXVAZ
QTSUNOMEeQTRUYDOMIMKT]
QSZ¢QTRUYNOMEZIXxQPZ '
ALWAYS 'Q@87=(1-TXVAZ)XNH+ xQ5PLZ: 1"

DOMESTICARESULTANEWP is now used instead of DOMESTICARESULT
(see line 4 in MOSESAVARIANTS)

[}

£21
£31
(]
L33
el
L7l

v

NOMESTICARESULTANEWP

QUPLOMOMKT 1€ ((PTEMKTI-IMPIMKTIXQPFORIMKT I+ (1 ~TIMPIMKT 1) x
QPRELPOOMIMKTI)) X (QPRELPDOMIMKTI+QPROMIMKT ] ~1
QUPOOMUINI€ (PTCINI+QPTIOMEINT) -1

QPIOMe C1+QLIPLIOM)Y xQPTIOM

A QPZ«PTLZIXx1-TXVAZ

QTSUDOM«QTRUYIIOMEMKT 3

A QSZ¢QTRUYDOMLCZIxQPZ

ALWAYS "Q87Z=(1-TXVAZ)XNH+, x@5PLZ. 1"
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£11
[21
L33
(]
[53]
L6
L73
[gl
[91

L1017

ri1131

121
v

7.11

£13l
[23
£33
tu3
[
L61
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Run the Model

EXTERNALASECTORS; QLI

OLIEQINPAY

QEXPORTAINCQAQINXXINXxQPFORAIN
QEXPORT€QEXPORT++/QEXPORTAIN
QSHOMAINCQTRUYDOMCINIXCQPIOMX 1 -TXVAR2)LINI
QIMPURCHAINC (GPLIOMX1-TXVAZ)+ . xQRUYLMKT, IN; INJ
QAVALAINCGSIOMATIN+QEXFORTAIN-QIMPURCHA TN
QINPAYE (+/QVAATN) ~QINVIN+QINVELI

QCHK IN€QINPAY--OLI

R«QPFORAIN
Re (QPOOMX1-TXVAZ2)LINI]

HOUSEHOLIDIAUPDIATE
QCININUR,; J¢QSPIONIUR; 1

QCEQUR; 1€ RHODURXSTONUR€QASPLIUR; 1+STADURXPTELURI+QPHCDUR]
STODURESTONURX1-RHODUR

A

QSAVHENH+ , xQSPLSAVY,; 1€QNT~+AQSPLNIURADUR; 1
WHeWH+QSPESAY ;]

[

CVA€(CVA MULT7 SMOOTHONOURALURI)+¢(QC MULT7(1-SMOOTHLNDURADWURI) +PT
)

WHRA¢ (WHRAXSMODTHLSAVI) + ( (WH+QLIT) x (1-SMO0THLSAVI))

[

QCPI¢QCPIX1+QNCPI¢ "1+(CPI1 QPH¢PT)+QCPI

INDIRECTATAXES; MORE

QVATAX€ (TXVA2XQPURCHG+QSPIMKT , IN; 1+, XNH) , (TXVAZXQSPLZ; 1+, xNH)
40~ =, TXVAL) /END

MORE€ (QPOOMX(1-TXVA2)+(1-TXVA1)) X+/QRUYLMKT, IN; 3+pMKT, INJ
QAVATAXIMKT, INJ«QVATAXIMKT, INJ+TXVAL1XMORE
ENID:

QVATAXAIMPQVATAX+ . x (+/QTRUYFOR) ~QTRUY
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L1l
[21
£31

8.1

C11
L2121
£31
C431
[53
[¥-%!
|
£81
(]
£io01
[111
[i21
[1331
(SN
[151
£161
£171
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Run the Model

VETOSYSTEMITIIV

STOSYSTENM

FIRMSTO
f NO FUNCTION CSTOURPBATE S
m INSTEADL. GPTETO. MINETO,

i
ST0 ARE VALUE-RETURNING FLUNCTIONS

FIRMSTO; PRIMCHET, FROPCHSTO,; DISTR; CORRCHETO, LOWER,; UPPER LIMETO;
TOTCHSTO

LIMSTO€S5TO+QQ@-QSUFOR

LOWERELTIHMETOL MINSTR

UPPERELIMSTOLMAXSTO

TOTCHSTOe(SUMT UPPER-S5TOS L (SUML @@-QSUFOR) -QTSULOM
QCHTSTOTOTCHSTQ

QWASTE€ ( (SUM1 QQ-QSUFOR)-QTSUNOM)-TOTCHSTO

ALWAYS " {(SUMI LOWER)zTOTCHSTO+SUML STO"

ALWAYS " (SUMLI UPPER):=TOTCHSTOQ+SUML STO°
STOESTO+PRIMCHSTO« ((STO=UPPER) xUPPER-STQ) +( (8TO<LOWER) xLOWER-ST0)
TOTCHSTO«TOTCHSTO-SUML PRIMCHSTO

DISTREe(CUPPER-STOIMULTL TOTCHSTO=0)+((LOWER-STOYMULTI TOTCHSTO<0?
STOE€STO+PROPCHSTO(LISTR LIVL SUMI DISTRIMULTL TOTCHSTO
QSUDOMeQQ-QSUFOR+PRIMCHSTO+PROPCHSTO

ALWAYS "QSULOMz0’

QSULIOMEQSUTIOM MULT1 ATSUDOM+SUM1 QSUDIOM

QSURSTIOM« (QPOOMX1~TXVAZ) [LMKT 1+, xSUML RSUESxQ5UDOM

QSLIOMe (QSUNOMX 1+RSURSIMULTL (QPDROMX 1 -TXVAR) LMKT]

RESULT&MINSTO
RESULT¢REFQSTUXxSMALL

ReREFQSTO
Relbx (QCUR 'S')+CUR P’

RESULTEMAXSTO :
RESULT¢REFQSTOXRIG
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4 Run the Model

¥ QUARTERLYARESULT

L13 A
[21 FINALGPQGAM
[31 QUARTERLYACUM
v
9.1
¥ FINALQPQRSQM
L1l [
£21 QSU«QSUFOR+QSUDOM
[3] QIS¢ (QSFOR+QSIIOM-QS) <QS
W] S¢QSFOR+QSI0OM
£33 ALWAYS Q50"
£61 QUP ((Q8+@SU)-aP)~qP
72 QP€QS+QSU
[81 QVACQVAX1+QDVAE "1+ (QQAXQP-( (QPDOMX1-TXVAZ)+ . xI0)IMARKET1)+QvVA
[?1] GMe1-(LXxQW) ~4 XxQSNETQ5-QIMQ+  xQPLOMX1~TXVA2

£iol AMZe1~(LZXQWZ+4)+Q8Z
€111 QCHKZ¢QSZ - (LZXQUWZ+U)+QDIVZ+(TXCXxQMZXQS2Z)
[i21 QUIVZ«QMZxQ@SZx1-TXC

v
9.2

Vv  QUARTERLYACUM
C11 JACUM& JACUM+1
£21 f
£31 CUMINVECUMINV+QINVLAG
C41] CUMQeCUMA+Qa
[a1 CUMVA«CUMVA+QVA
£61 CUMS«CUMS+QS -
L71 CUMSU«CUMBU+QSU
£el CUMSNETeCUMSNET+QSNET
£?1 CLUMWS¢CUMWS+LXQW+Y
£101 CUML € (L+CUMLXNRS~1)+NRS
111 =a

£121 CUMMe1-CUMWS=CUMSNET
£133] MFLOWS¢«MFLOWS+QMFLOWS
Ciud ALWAYS " (+/MFLOWSL;v31)=(+/0 3IMFLOWS) "’
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10

[1l
231
£31
Cul
£s531

L61
£71
£81
(]
€101

£i111
£121
L1331
C143
[18]

[16]
[173
C181
[191
[201

£211

£221
L2317
L2471

[281
L2631
L2731
[281
[291

v

A

A

]
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Run the Model

INVFIN; GDEFR; QUEFREOOK ; QREV ; QDIV, 3TAX; QUPK
QREVE(QMXQSNET) +(K2XRIK2+M) - (BWXRIF+4)
QUPK €OMEGA+ , xQIIPIIOM-QCHTXVAR-QUHTXVAL
K16K1=-QUEPR&RHOXK 1 €QINV+K 1 X L+G0OPK

K1EODOKeK1ROOK-QUEPRREOOK«0OQREV[ RHOROOK XK1 BOOK € QINV+K 1 EOOK x 1+QIIPK

K3 IS CALCULATED IN VALUE-RETURNING SURROUTINE

QTAXETXCXxOTQREV~QIEPREOOK
QUIVERTIXQATAX

QCASH¢ (RSUBSACASHXQS) +QREV-QTAX+QIIIY
QRReUX CQREV-QUEPR) = (K1+KZ+K3)

QUESCHEW& (0T 1-ELINVXUTREF-QQ+QTOPXWTIXXx1~-RES) XEWXALFARW+EETARWX
QIIPK+(QRR-RIF) =4

ALWAYS ' 0<RW+QLESCHEW'
QUESCHK2¢ (RWX4XQUUR &' ) -K2
QINVEQINVLAG DELAY TMINV
INVEFF«QTOPXQP+K1

QUTAXE (SUM2 QTAX)+(TXCxQMZxXxQSZ)
QINTF¢SUM2 RIFXEW+Y4
QTHIVEQRTIUIV+QTCHDIVE (SUM2 QLIV)-QTLIV
QINTK2€S5UM2 RIK2xK2+4

QBFA€(SUML QMXQSNET), [11(SUML RIFxEW-=+4), [11(SUML

SUM1 QREPREROOK),[11(SUML QTAX)AROVE(SUMI QIIV)

A

QBFA¢QEFA, [1J(SUM1L RSUEBSACASHXQS)
QSURSACASHESUMR2 RSUBRSACASHXQS

CUMINTPAYF€CUMINTPAYF+ (RIFXBW) - (RIK2XK2+4)
CUMIIEPR€CUMIIEPR+QIEPREOOK
CUMTAXF¢CUMTAXF+QTAX

CUMDIVeCUMDIV+QLIV

CUMSURSF ¢CUMSURSF+RSURSACASHXQS

ReK3
ReKIATMED+K3AFINISH

ReK3IATMED
ReIMETO+, xQPLIOMXx1-TXVA2

ReKZAFINISH
ReSTOXQP

RIK2xK2+W4), [13¢C
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11

¥ GOVERNMENTAACCOUNTING
L1l A QWTAX, QTTAX, QVATAX . ACTAX ARE ALREADY AVAILAEBLE FROM THROUGHOUT T
HE QUARTER

[21 QINTG¢ (DEPGXRIDEPG+4) ~ (BWGEXRTBWE+4)

L31 QINTGFOR& (DEPGFORXRINEPGFOR+Y )~ ( RWGFORXRIBWGFOR+Y4)

[l QUWEGLGXQWGHY

£s QSURS«QSURSFOR+QSURSIOM+Q3URSACASH

[&1 QSPGEQWEG+ (+/QPURCHG ) +QTRANS+QSURS

71 QSURPLUSGE (QTTAX¢QWTAX+QITAX+ (+/QVATAX) +QCTAX) +Q INTG+QINTGFOR~
AGPG+QINVG

£8l QMPRINTOIMONEY x4 (142=[INC 'QDGNPCUR DWITHIN ' & AVG2 0.28xDS w QO
GNPCUR T

L9l " POSGFOR€POSGFOR+QCHPOSGFOR«0

£101 POSGEPOSG+ACHPOSG«QSURPLUSG+AMPRINT-QCHPOSGFOR

L1171 A

CUMWTAX€CUMWTAX+QWTAX
CUMITAXeCUMITAX+QITAX
CUMVATAX«CUMVATAX++/QVATAX
CUMCTAX€CUMCTAX+QCTAX
CUMWSGeCUMWSG+QAWSG
CUMLG¢ (LG+CUMLGXNRS-1)+NRS
CUMPURCHG«CUMPURCHG+GPURCHG
CUMTRANS€CUMTRANS+QTRANS
CUMSUEBS€CUMSURS+QSUES
CUMMPRINT«CUMMPRINT+QMPRINT
CUMINTGECUMINTG+QINTGFOR+QINTG
CUMINVGECUMINVG+QINVG
4 (NRS=4) /0UT
WTAXECUMWTAX
ITAX€CUMITAX
VATAXECUMVATAX
CTAXeCUMCTAX
MPRINT€CUMMPRINT
INTGCCUMINTG
INVGCUMINVG
WEEWGX 1 +IWG "1 +CUMWSG+CUMLG X WG
WSGCWSGX1+IWSGe "1 +CUMWSG+WSE
PURCHG¢CUMPURCHG
TRANS«CUMTRANS
SURS€CUMSURS
SPG«WSG+ (+/PURCHG ) +TRANS+SUES
SURPLUSGEWTAX+ITAX+VATAX+CTAX+INTG~SPG+INVG

QuT:

v
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FOWH . XNHD) +(SUM2 K2)

£il
v
[
v
12
VvV MONETARYASECTOR; QCHEW
11 HANKATRANSACTIONS
£231 CREDITAMARKET
L3 INVFINAADJUSTMENTS
(] HRANKAUPDATE
v
12.1
VvV BANKATRANSACTIONS; RFPAY
(9] RFPAY€LAMDAZ2Xx 1L 1T (RI-RIEBWFOR) +MAXRIDIFF
£21 FASSEFASS+QCHFASS€QEXPORT-QFASSPAY ¢ (FASG+REXPORT) =1 +4x THFAGE X1 -
RFPAY
£33 FOeFI+QCHFD«QIMPORT-QFDPAY & (FO+QIMPORT) = 1 +4 x TMFIX 1+RFPAY
(] LIQRFOR¢LIQRFOR+QCHLIQEFOREQFASSPAY+QINTGFOR-QFIPAY+QCHPOSGFOR
[N QCHLIQE¢QINTF+QSAVH+QCHPOSG+QIMPORT+QCHPOSGFOR-QINTK2+QINTH+QINTG
+QEXPORT+QINTGFOR
[61 A THAT WAS TEMPORARY ONLY - WE STILL AWAIT UPDATES OF FIRMS EW AND
K2



Part

12.2

Cil
£zl

L33

[

L&
[71
[81l
[?1
[iol
Ci13

€121

£11

12.3

£11
21
£31
[41
[51
[61
[71
[81
[?1
£io01
C111
[123
r133
Tiu]
[15]
[161
L1713
[181

4

v

v

v

v
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Run the Model

CEEDITAMARKET; S8UPFLNDL ; ®8URF LN
QUEMFUNIIE COT~QCHPOSG) +(5UM2 I QNESCHEW)
s STIPULATE LIQRCAFTERIEZRFUNDLx ( (3UM2 BW)+BWG+ {0 -WH+ XNH) YLAFTER]

QSUPFUNDLe CLTQR+QUHLITGR+ (SUMZ QUESCHK2) - RFUNDL x (SUMZ BUW) +RWG+ (0T -
WH+  XNHY )= 1+RFUNTIT

A STIPULATE LIQRUAFTERIZRFUNLZY CISUMD KR2+QDESCHK2)Y+IEPG+CUTWH+ . XNH
)

QSUPFUNDZ2eLTQR+QCHLIQR+ (SUM2 AUESCHKE) ~RFUND2X (GUM2 K2+QDESCHK2) +
DEPG+ (O WH+  xNH)

QSUPFUNDI« 0T @SUPFUNDL| QSUPFUNLD2

+ (FUNDSAAREAENQOUGH) /' QSUPFUNILi«QLIEMFUND*

QSAVHREQe« (KAPPALXOF QLI+, xNH) L <O QREMFUND-QSUPFUNI)

QRELTRW& (KAPPARXSLMZ 0MQDESCHEW) | (0 QUEMFUNI-QSAVHREQ+QSUPFUNLD)
QCHEWeQUESCHEW-QRENTEWX (07 QUESCHEW) +SUM2 07 QUESCHEW

QCHRI€ (-MAXQCHRI) MTMAXQCHRI|LLAMIAL X (QIEMFUND-QSUPFUND) = (17 QUEMFUND
)

A UPDATING OF RI IS DEFERRED TIL NEXT QUARTER IN QAEX0, S0 REPORT
GENERATORS WON'T GET CONFUSED

RERBUWG
Re0T-POSG

INVFINAADLUSTMENTS,; QCHK2 ; OLIDNINY

OLDINVESUM2 QINVLAG
f

BWeRW+QCHEW

QINVLAGE¢0QCASH+QCHEW-QUESCHK?2
K26¢K2+QCHK2¢QCASH+QCHEW-QINVLAG

ALWAYS "0<EW'
A NW IS COMPUTED IN VALUE-RETURNING SURROUTINE

A

QTCHEW¢SUMZ2 QCHEW

QTCHINV&(SUM2 QINVLAG)-OLDINV

QTCHKZ2€8SUMZ QCHK2

A

QEFACQEFA, [11(SUMIL QCHEW), [11(SUML1 QINVLAG)AROVE(SUML QUHKZ)
ALWAYS "1xi+4QBFA MULT? 1 71 1 0 71 111 71 Tt
BFA€RFA+QRFA

A

CUMCHEWF € CUMCHEBWF +QCHEW

CUMCHK2F € CUMCHK2F +QCHK 2
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13

]
£21
[31
Cul

Ciu43d

L1531
[161
L1731
€181

W
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Run the Model

ReNW
REK1+HK2+K3~RW

ReENWEROOQK
ReK1EBOOK+K2+K3-EW

BANKAUPLATE

LIQR¢LIQKR+QCHLIQE«QCHLIQE+QTCHK2-QTCHEW
NWECNUE

NATIONALAACCOUNTING; QCHTSTOCURF ; QEHTSTOCURM; OLT!
TSTOCURF € TSTOCURF+QCHTSTOCURF ¢ (SUML K3AF INISH) ~TSTOCURF
TSTOCURMeTSTOCURM+QCHTSTOCURMe (QPTIOMEMKTIXSUM1 §TO)~TSTOCURM
+(2=[NC " QGNPCUR") /" OLIEQGNPCUR’
QBNPCURE ( (8UML GSNET)+QUHTETUCURF) , QVAAIN, ( (+/QVATAX) +(+/
QCHTSTOCURM) = +/QCHTSTOCURF ) +GVATAXATMP) + (~QSUES-QEURSACASH) . QUSE
QGNPCUREQGNPCUR, (+/QPURCHE) , (+/QSPLMKT, IN; T+, xNH) , ((SUM2 QINVLAG)
“QTCHINV), GINVIN, QINVELD, QINVG, (+/QCHTSTOOLRM)
QGNPCUREQGNPCUR, GEXPORT, (~QIMPURT+QVATAXAIMP)
ALWAYS " (+/(3+pMKT. IN) +QGNPCUR) = (+/ (2+pMKT, IN) 4 QGNPCURD
4 (2=[INC "OLI') /' QUGNPCURE " 1+QGNPCUR=0OLI
CUMGNPCUR«CUMGNPCUR+@GNPCUR
A

QGNPFIXe(PAREF X ((SUM1 GQ)-QWASTE), QQIN) - (PAREF+. xQEUYLMKT, IN; MKT,
INTD)

QGNPF IX¢QGNPFIX, LGXWGAREF +4

QGNPFIX¢QGNPFIX, (PAREF+. XQPURCHG+QPTIOM) , (PAREF+. X (QSPIMKT, IN; 1+, X
NH) +QPLIOM)

QGNPFIX€QBNPFIX, PAREF+, XOMEGAX ( (SUM2 QINVLAG) ~GTCHINV) +QPIOMX (1 -
TXVAZ)+ (1-TXVA1)

QGNPF IX¢QGNPFIX, PAREF+. XOMEGATNXQINVIN=QPIOUMX (1-TXVAZ2) = (1~TXVAL)
QGNPFIX¢QGNPFIX, PAREF+. xOMEGAELDXQINVELI+QPIOMX (1-TXVA2) = (1-TXVAL
)

QGNPFIX¢QGNPF IX, PAREF+. XOMEGAGXQINVG=QPIOMX (1-TXVAZ)+(1-TXVAL)
QGNPFIX€QBNPFIX, (PAREFLMKT 1+, xQCHTSTO) , (PAREF+. X (SUML QSUFDR), ¢
XINXQQIN)) . (=PAREF+.X+/QTEUYFORCMKT, IN; 1)
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ALWATE " (+/ C1+MKT, INYAQGNPF LX) = (+/ { pMKT . IND QGNPFIX) "
CUMGNPF I X+ CUMGNPF IX+QGNPFIX
A

CUMEXPORT€CUMEXPQRT+QEXPORT
CUMIMPORT«CUMIMPORT+QIMPORY
A

+(NRS <4 /0UT

GNPFIX&eCUMGNPFIX
GNPCUR¢CUMGNPCUR
EXPORT€CUMEXPORT
IMPORT«CUMIMPORT
L3031 O0UT:
v
14
V  YEARLYAUPDATE
C13 A
[21 Q@e@x1+0Qe"1+CUMQ+Q
£31 PEPx1+IP€ " 1+CUMS+CUMSUXP
[ul WeWx1+lWe "1 +CUMWS+CUML xW
(0] SeS5x1+05¢ "1+CUME+8
L&l VACVAX1+IIVA¢« T1+CUMVA+VA

£L73 SNET«CUMSNET
r81l MeM+CHMeCUMM~M
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Modification of APL—programs:

The APL-functions MODDEL, MODADD and MODSUBST are used to
change lines in the initialization program.

Example 1:

Vv  EXAMPLEAL

£11 A
£21 "MARKETSADATA' MODSURST 'GAMMA¢wGAMMACD . 57
L3l "MARKETSADATA S MODSUBST "KSI«¢®
[ "MARKETSAUDATA ' MONSURST 'NITER€wKSI€D. 3’
v

Line 2, example 1, means that we will change a line in the subfunction
MARKETSADATA. The text before MODSUBST (all text strings should
stand between '—symbols) tells the name of the function where the changes
are to be made. The text after MODSUBST tells what line to be changed and
defines the new line. The beginning of the old line stands before the
"omega—symbol" (w) and the new line after this symbol. MODSUBST deletes
the old line beginning with "GAMMA" and puts in the new line:
GAMMA « 0.5. MODADD looks like MODSUBST, with one exception.
MODADD does not delete the old line. The new line is put irnmedia‘tely alter
the old line. Line 4 means that we will delete any line in the subfunction
MARKETSADATA beginning with KS1 ~ .



—338 —

APPENDIX A Frequent Occurring Functions

i D MODADDY OLOWEW; BREAK ; CR: ROWS
[ TMOD v #EtNAME € NAME
L21 =[INC NAME
L31] ENS (BREAK=1) , L=pRREAK (' o =0LINEW) /1 pOLINEW
[ ENS 1=pROWS« (CRE[ICR NAME) SCANMAT CRREAK-1) tQLDNEW
£51 ENS [OEX NAME
L6 ENS CFACK NAME)EQUALS MFX CROAVROWS; JAROVE (BREAK$ULINEW) AROVE (ROWS,
0)4CR
:.‘
¥ NAME MODADDLAST STRING,CR
[11 ENS *MOD'v.#3tNAMEe, NAME
L21 ENS 3=[INC NAME
£3] CRe[ICR NAME
L4 ENS [JEX NAME
L&l ENS(PACK NAME)EQUALS OFX CR ABOVE STRING
v
V  NeNAME MODDEL STRING;CR; ROWS
C11 ENG~ "MOIl" A, =3t NAME + , NAME
L2l ENG 3=[INC NAME
£31 Ne' " ppROWSE(CRe[JCR NAME)Y SCANMAT STRING
Cua ENS~1eROWS
L&l ENS [JEX NAME
(=] ENG NAME ESUALS [JFX(AAROWSe . #11tpCRY/C1ICR
v
VMODDELNFLNIY
V. NAME MODODELNP STRING; DUMMY
£l OUMMY «NAME MODDEL STRING
\;f
VvV CHANGESGeNAME MODFNP OLINEW; BREAK ; NEW; OLI; CR; ROWS; T
[ ENS 'MOD'v.#3tNAME ¢, NAME
£21 ENG 3=[INC NAME
£31 ENS(BREAK 1), 1=pRREAK® ("0 " =0LINEW) /1 pOLIINEW
Lyl NEWeBREAK $ OLIINEW
£33 ROWSE (CRE[ICR NAME) BCANMAT Ol.lle (BREAK-1) tOLINEW
(-] Te
L7l LL:aC0=Te" " plt (ROWS:-T)/ROWS) /L2
rel SL1. pCRECROATI-1; JAROVE (M N CRLI; DABOVECL, 0)ICR

(] L2:ENS TJEX NAME
L1071 ENS(MODLN PACK NAME)EQUALS [JFX CR
£l (4 0 7CCpROWS) , 1) pROWS-1), ( ((@ROWS) 4)p" %% '), CROROWS; ]




—339 -

APPENDIX A Frequent Occurring Functions

£i1
£21
£33
C41
[£51]

cil
[21
£31
[ ]
£sl
L6
£vl

£11
£23
£33
[yl

L6131

<3

v

v

v

NAME MODFN OLONEW,; UMMY
DUMMY «NAME MOLFNP OLINEW

RES¢LINE MODLNP OLINEW; BREAK ; OLIH NEW

LINE€. LINE

ENS(BREAK® 1), 1=pHBREAK& ("o ' =0LINEW) /v pOLINEW
NEWeRREAKIOLINEW

OLIle (RREAK-1) tOLINEW

MOLIP STRING; NAMES; I; CHANGES

NAMES¢ALLFNS

Ie0
L:2((pNAMES)L111¢I+1) /0

S MOD AL =3tNAMESTT; 1) /7L
+(0=11pCHANGESe€NAMESCT ; IMODFNP STRING) /L.
(((1tpCHANGES) , 1+ pNAMES) pNAMESLT ; 1), CHANGES
2L

NAME MODNSUEST OLUNEW; BEREAK ; CR; ROWS

ENS "MOD' v, #ZtNAME+, NAME

ENS 3=[]NC NAME

ENS(BREAK=1), 1=pHREAK« ("0 ' =0LDNEW) 7/ pOLINEW

ENS 1=pROWSE(CRe[JCR NAME)SCANMAT (RREAK-1)10LINEW

ENS [JEX NAME

ENS(PACK NAME)EQUALS [IFX CRLVROWS-1; JAROVE (RREAK$OLINEW) AROVE (
ROWS, 0)4CR

ReM SCANMAT S . ,
RF(V/AX(W(QIS)itWITPM)/(Q((1TpM).p:S)p”1+1p,S)m(;5)".=H)/\1fpﬂ
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Multiplication, Division, Summation, Mean Value:

Vo AeW AVEL D

C1l fA
£21 A TO GET MARKET AVERAGES FROM FIRM DATA:
£31 a ‘0" IS8 THE FIRM (VECTOR) DATA TO BE AVERAGELD.
[} A "W IS A WEIGHTING VECTOR.
[l n GLORAL VECTOR "MARKET' TELLS MARKET NUMBER OF EACH FIRM,
Lel A GLOBAL "NMARKETS' TELLS NUMBER OF MARKETS.
L71 # "A IS THE (VECTOR) AVERAGE.
rel A
21 ACCWXTD 4+, XxMARKETe , =\ NMARKETS) = (W+ . xXMARKET e . = «NMARKETS)
v

¥V A€W AVG2 T

C1d A
[2 a TO GET A COUNTRY AVERAGE FROM FIRM DATA:
[31 a 0" IS THE FIRM (VECTOR)Y DATA TO RE AVERAGEL,
[ A W' IS A WEIGHTING VECTOR,
[31 a A" I8 THE (SCALAR) AVERAGE.
L6 [
£?71 AC(+/WXT) = (+/7UW)
v

V ZeF DIIVI M

L1l A
CL21 A TO DIVIDE FIRMS' DATA WITH A MARKET VECTOR:
£31 A 'F' IS THE FIRMS' DATA VECTOR.
C4] A "M I8 THE MARKET VECTOR.
[S3 A GLORAL VECTOR 'MARKET' CONTAINS MARKET NUMEBER OF EACH FIRM.
L& A 'Z'" IS THE RESULTING (FIRM VECTOR) DATA. :
£71 A
£81 Z«F+MLMARKET]
v
Vv ZeM DIVT7 V
£11 ENS(pV)=(pM)[11]
£231 A

[31 A TO DNIVIDE A MATRIX WITH A VECTOR:

[} A EACH ELEMENT "MCI;J1' I8 DIVIDED BY "VLII®

Ls1 A THUS, 'M' MUST HAVE AS MANY ROWS AS 'V’ HAS ELEMENTS.
Lé1 A T

£L71 ZeM-u(dhpM) pV
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<

Zert DIVB V

[i1 ENS(pV¥)=(pMIL2]

L2l A TO DIVIDE A MATRIX WITH A VECTOR:

£31 A EACH ELEMENT MLCI;J1 IS DIVIDED RY VLJI.

[} a THUS, M MUST HAVE AS MANY COLUMNS AS V HAS ELEMENTS.
L3l ZeM+(pM) pV T
V

vV  ZeM MINUS? V

C1l [
£21 a TO SURTRACT A VECTOR FROM A MATRIX:
£31] s FROM EACH ELEMENT "MLI;J3' IS SURTRACTED "VL[I1',
[41 a THUS, 'M' MUST HAVE AS MANY ROWS AS 'V’ HAS ELEMENTS.
(@] A -
[63 ZeM-R(DpM) pV
v
V  ZeF MULTL M
[i1l [
£21 A TO MULTIPLY FIRMS' IATA WITH A MARKET VECTOR:
[31 f# 'F' IS THE FIRMS' DATA VECTOR.
4] A 'M'" IS THE MARKET VECTOR.
[S1 a GLOEAL VECTOR 'MARKET® CONTAINS MARKET NUMRER OF EACH FIRM.
() R 'Z' IS THE RESULTING (FIRM VECTOR) DATA,.
L7l A
81 ZeFXMIMARKET ]
v
¥V ZeM MULT? V
r11 ENS((pV)=(pM)L11), (2=ppM), (1=ppV)
£21 A
£33 A TO MULTIPLY A MATRIX WITH A VECTOR:
[y a EACH ELEMENT "MLI;J3' IS MULTIPLIED WITH "VvLOI1®
[s3d A THUS, 'M' MUST HAVE AS MANY ROWS AS 'V’ HAS ELEMENTS.
C61 A
£71 ZeMxu(DpM) pV
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IF IT HAS MORE
FIRM NUMEER.

T8,

IF IT HAS MORE
FIRM NUMEER.

'V OHAS ELEMENTS,

THAN

THAN

APPENDIX A Frequent Occurring Functions

¥ ZeM MULTS V
L1 ENS((pV)=C(pMIL21), (2=0pM), (1=ppV)
£21 & TO MULTIPLY A MATRIX WITH & VECTOR:
[31 n EACH ELEMENT 'MEI;JI1' IS MULTIPLIED WITH 'VLJI'
[41 & THUS, 'M' MUST HAVE AS MANY COLUMNS AS
£51  a T
[41 ZeMx M) pV

v

vV AeSUML V
L1l A
[21 » TO SUM FROM FIRMS TO MARKETS:
£31 a 'V' IS THE FIRM DATA TO RE AGGREGATEN.
[4d A ONE AXIS, FIRST DIMENSION MUST INDICATE
[S5]1  a GLOEAL VECTOR "MARKET' TELLS MARKET NUMEER OF EACH FIRM.
[61 a GLOEBAL 'NMARKETS' TELLS NUMERER OF MARKE
C71 a 'A' IS THE AGGREGATE.
[B1 &
£91 AeCCUNMARKETS ) o, =MARKET )+, XV

v

vV AeSUMD W
[11 &
[21 & TO SUM FROM FIRMS TO A COUNTRY TOTAL:
[31 A 'V' IS THE FIRM DATA TO BE AGGREGATED,
[4] a ONE AXIS, FIRST DIMENSION MUST INDICATE
(51 & ‘A’ IS THE AGGREGATE.
[61 a
€71 A+AV
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Inventory Management:

L1l
£21
L2]
[

(]
£21
£33
Lyl

C11l

UT«CUR XL
Jea 00, (2=[NC " JACUM )/ +JACUM '

Lo () X (4t X X CLHHISTI X 4%, 5+00 0
Ll (d=0) /7" +JXCUM" X, "X (L+HISTD , X, " +U) %0, 5x )1

UTeal.

ReK3
ReKAAIMEDN+K 3AF INISH

REKIAFINIGH
ReSTOXQP

RESULT¢MAXSTO
RESULT¢REFQSTOXRIG

RESULTEMINSTO
RESULT€REFQSTOXSMALL

ReOPTIMSTO

Re(QTI0) CMARKET ; IMULTY REFQIMSTO MULTI

IMSMALL

UT€QCUR X;L;J
Jea 00, (2=[NC " JACUM ')/ " +JACUM'

IMSMALL+IMBETAXIMRIG-

Le (x40 x (', X, "X (LHHISTD: , X, " +U) %1, 5+0) "
Lel: (J=0)/ +CUM" , X, "X (1+HISTD' , X, "+4)*0,5xJ-1"

UT¢ sl

ReREFQIMSTU
Re4x (QCUR "S')+CUR 'P*

REREFQSTO
Re4x (QCUR "§')+CUR 'P*
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The Swedish "Aman" Labour Market Laws:

¥ TOAMAN
£1d

fi

£L21 a TO INCLUDE THE EFFECT OF THE SWEDISH "AMAN' LABOUR MARKET LAWS,
L33 # CAN ERE USED BEFORE 0OR WITHIN A SIMULATION RUN,

C41 [

51 ENS 1:1%p ' LAROURAUPLATE ' MODFNP 'a NOAMAN: olOAMAN: '

v

¥V NOAMAN
£131 A

21 s TO ELIMINATE THE EFFECT QOF THE SWEDISH 'AMAN' LABOUR MARKET LAWS

£33 A CAN BE USED EEFORE OR WITHIN A SIMULATION RUN.
[y [

[S] ENS 1#1tp ' LABOURAUPDATE' MODFNP 'IOAMAN:ws NOAMAN: '

The Production Function:

v Zea2t
£1l Ze((QFR1 L)-Q@)=QTOPXWTIX
v
v ZeaR2
£17 ZeT{(QTOPXWTIXXx1-RES)~QFR1 L)Y+QTOPXWTIX
v
v ZeA23
ri3 Z¢RES
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The Bank:
¥ ReBUWG
(| R&0T-POSG
v
¥  R+<BWGFOR
C1d ReQT-PUSGFOR
v
VILEPGLQIV
V ReLEPG
11 Re¢0[ POSG
v
R¢DEPGFOR
11 v Re&0T POSGFOR
V  NETeNWEH
L11 NET & (SUM2 BW)+FASS+LIQEFOR+LIQER~(SUM2 K2)+(WH+, xNH)+POSG+FILi
v
¥V Re¢RIBWGFOR
L1l R¢RIEBWFOR
v
V ReRILEPG
£il R¢RI-ME
v
V ReRILEPGFOR
[11] R¢RIDEPFOR
v
V  ReRIK2
C11 R¢RI-ME
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Control Functions:

L1
£21

C11
£21
L31

i
S

ALWAYS
=0

ENS STRING
4 (A/STRING=1)/0
"ERROR”

Z¢A EQUALS E
((ppAY#ppR) /2¢0
2, pAYV . #, pR)Y /0
Ze(,A)A, =, R

Investment Delay:

L1l
£21
£33
LWl
[53
L&
L7131
[=N]

QINV¢QINVLAG DELAY TMINV;A
Acl+1+(4xTMINVIMARKET1)+3

DELAYAINVL; 31¢DELAYAINVL,; 31+QINVLAG
DELAYAINVL; 2J€DELAYAINVL; 21+AXDELAYAINVLE; 3]
LDELAYAINVL; 31€¢DELAYAINVL; 31-AXDELAYAINVL; 3]
DELAYAINVL; 1J6€DELAYAINVE; 1J+AXDELAYAINVE ;21
DELAYAINVE; 21€¢DELAYAINVE; 21-AxDELAYAINVL ;21
QINVEAXDELAYAINVE; 113

DELAYAINVL; 116¢DELAYAINVL; 1Ix1-4A
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Transcription of the National Account:

¥ ReGNPCUR
r1d Re+7{3+eMKT, IN) tGNPCUR

V  ReGNPFIX
r1] Re+7T1+pMICT . TNY $GNPFIX

V  ReQGNPFIX

r1l Re+7TT1+pMKT, IN) tGGNPFIX
v
vV  ZeWIDTH

L1l Ze[PuW
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Others:
v ZeAlHELP

L1 ZHELP= {XHELPeTED X L=QTOP) -1
v

¥ oMeMl AROVE M2
r11 a TO FORM A MATRIX WITH M1 ABROVE MZ, FARDING WITH BLANKS OR
IF NEELED,
£zl a EACH OF M1 AND M2 I5 MATRIX, VECTOR. 0OR SCALAR,

£31 MeECC1tpM1) 14 CpMID T pM2) 4M1) L L1201t M), 1E M2 pM1e (72 1 1 L, »
M1)pM1)tM2€<( ™2t 1 1 , pM2) pM2

ReA BETWEEN R
L1l ReEA+(B-AYX0, 01x T1+2101 % R=K
v

V  ReN CONTINUEL V
L1l RENEV, Np 711V

¥V ReN CONTINUEDZ M
L1l ReCCLteM) N EM, BON, L pM) ot (oMY L2]]

v ZeCPI1 PRICES
(] Ze(+/QC+, XNH) = ((QC+, xNH)+, +PRICES)

vV ZeA DDIV &
C1l A
L2 f TO "DIVIDE' A TREND PERCENTAGE.
L3l a Z° 15 COMPUTED A8 THE SOLUTION TO: (1+A)=1{1+Z)%*H
[ A
Cal ZeT1l+x (@l +A)+R
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£1l
£21
£33
(]
[S1
[61

A€DEV X
AeX—+/X+pX

ReDIFF F
RECCCCT14ppF) p0) , 1D 4F) = ((((T1+ppF)p0) , T1) 4F)

ZeNUM DUF EL

A Ze(NUMDL1IpELLD1D)Y , (NUME2TpELL2T), .. » (NUMONIpELIND)
ENS(12ppNUM), (12ppEL)

ENS(1Zp,NUM), (2:p,EL)

ENS(1=p,NUMIV{Cp , NUM)=(p,EL))

NUMe CpEL) pNUM

ZCELLCO#AZ) /726, 8CC(T/NUM) » eNUM) p Y pNUM) X (2 T /NUM) e, ENUMT

Re5M HISTORY LATA; W
RETATA+  XW-+/Wedx\ (711 pDATA) pSM

ZePACK &
Z€14(Zv10ZeD, " "¥8)/" ', 8

VQFR1LCOIV
Q¢QFR1 L
Qe (1-RES)xQTOPXx1-%~LxTEC+QTOP
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V A¢REALASUML V

(13 &
[21 A TO SUM FROM FIRMS TO MARKETS:
[31 A 'V' IS THE FIRM DATA TO EE AGGREGATED., IF IT HAS MORE THAN
[4l A ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER.
[51 » GLOBAL VECTOR ~NAMNAMARKET' TELLS MARKET NUMBER OF EACH FIRM.
[61 n GLOEAL 'NMARKETS' TELLS NUMEER OF MARKETS.
€71 a 'A' IS THE AGGREGATE.
81 s
€91 A€ C(ANMARKETS) o, =NAMNAMARKET )+, XV
v
Vv LI¢I RFQ2 Q
£11 LIe-(QTOPCII+TECLIT) x@1-(0, 99 QLII+QTOPLIIXWTIXX1~RESLI])
v
WITHINCOIV
V SVAeSUMVA VALES
L1l SVAED
£23 SVACSVA, (pVALES) pl
£33 SVAL11¢VADESL1]
4] Tel
[51  ST:+ENDX\ (aVADES) <IT¢I+1
L63 SVALIJSVALI-11+VADESEI]
€71 48T
£81  END:
v
V DUT¢REAL USING V
[11 OUT€REAL, (REAL RANDOMIZE V)

v

vV  SeN WITHIN 88
[11 a TO SELECT ONE OF SEVERAL STRINGS., DELIMITED BY "o
£21 SelV(N=+\"0 =68)/88¢"0w", 88
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vV  A+W AVEATOP V3 INDEX;PICK;REALFiW]jV]3Al

[11 REALFMARKET[ | (+/LEFT[154]) ]
Czl AI-ENTRYAEPSILOM[ | PREALF ]
£z] ViV
[4] V&V I PREALF ]
[8=D)] W1 W
L&D Wk | PREALF ]
€71 PICHe]TPICHET ™0, 54+ (0, 25X (+/RPEALF=MM) )
21 IMHDE ,,chkiqx((REALF[YAI]:MM)/YAI)
[¥] SELSExX | IMDE®[1 ]=0
L10)] As(+/(VXW)[IMDE®] )+ (4 /WL IMNDEX])
£113] »0
[12] ELSE:A&«(W] AVG] V1)[MM]

v

v MMM FIRMEMTRYZ PARMS;ATEC;ARESS I3MM;HNUMSRELSIZE]SCALE;AZZIAZ]3S;

DESDVAILIMI P R BPIRRsRTOPEVASRES; SHARE; VAT Wik | s TEC; DS DR INVEFF

R TO IMSERT MEW FIRM(S5) IMTO OMHE MARKET; TO EE WSEL AT A YEAR LIMI
T omLY,

EMS ({=PPPARMS ), (ZiPPARMS)

MMeMMME 1 ]

FHUM&MMME 2]

ATEC«HUMIPARMS

ARES £ HUMAARES £ HUMY, P ARMS

RELSIZE« (—MHUM) AP ARMS

A MM I5 MARHET MUMEER

q ATEC AMIY ARES ARE EXOSEMOUS CHAMGE RELATIVE TO TOPAVG

A RELSIZE I5 SIZE OF MEW FIRM(S) AS A FRACTIOM OF CURRENT MARHKET A
SEREGATE

]

o

I I INL AL FNSTR

= SQONIMP OIS OVONINSWN=OVDONIAB W~ Juuuuuo

[ S S T R T T L S P T U I TS Wy G T [ Y S S Yy S N W TN P Y W YW B YW TS Y S YU Y S TR TS Ry |

L]

A THIS SECTIOM 15 A EIT OUT OF DATE
fIe
AL12351 X ITNUM{ T¢I+
SCALE¢1(
¢ (RELSIZE[1]20,2)/ 'SCALE«]"

2 (RELSIZE[I1]0,04)/'SCALE«100"
MNEWNUMENEWNUM 4 ( MKT cMM )

FHO«g (¥MM) , (" '), (yNEWMNUM[MM])
SCALE YARAFIRM FHO
SCALE YARAFIRMAFIMANCE FMHO
SCALE YARAFIRMAEMTRY FMO
L1

P»>PDP3PB3DPP2D

p ]
n
—

[}
EMS (=QMC 'MRS®
A THAT WAS TO EMSURE A YEAR LIMIT

[}

FWeRW, (PRELSIZE)PS AVGATOP RW
A

AT« (PRELSIZE) PO

AT (PRELSIZE)P (VA AVGATOP AZZ)

A
FleH],H] €RELSIZEX (M] AVSATOP K1)
H{EOOH¢K | EOOK , RELSIZEY (K] EOOK AVEATOP H]1EQOH)
HZeH2,RELSIZEX (K2 AVGATOP k)
EW-EW,RELSIZEX (EW AVEATOP EW)
RIMVERINY,RELSIZEX (RINV AVGEATOP RIMV)
BIMVLAZcEIMVLAGS, RELSIZEX (RIMVLAS AVEATOP BIMVLAR)
DELAYAIMVEDELAYAIMV, [1] (9(3%, PRELSIZE)PRELSIZE) x ( ((PRELSIZE), =) P ((

+/DELAYAIMV)AVEATOP (4 /DELAYAINV) ) )

n

, (PRELSIZE)PS AVEATOP

A

FeP,Pe (PRELSIZE)PS AVGATOP P

BP 0P ,BP« (PRELSIZE)PRS AVEATOP &P
IP«DP,LF¢ (RPRELSIZE)PS AVGATOR IP

Eelslainlaisiaisisinlsisisinisinialaieis sisisaisisiomininisinlelnlel il el el el el o T
ALATATATNTATSTNTSTNINTSTNTSTN LN Ll e e e bt et

§
3
4
4
4
4
4
4
4

N APk
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43 ]
49 WeW, We (PRELSIZE)PL AVGATOP W
50 DWeDW, (PRELSIZE)PVA AVEATOP IiW
51 RIWBIW, (PRELSIZE )P (LXEW)AVEATOP REIW
[ OWeBW, (PRELSIZE)PL AVEATOP OW
53 A
Sa 2 (Q#OMT *THM' ) /" CHM&CHM, (PRELSIZE)PS AVGEATOP CHM®
€51 A MeM, MO 1T (0.7L((PRELSIZE)DA+(1+A2]1) XS AVEATOP M))
Sk
7

[
LVA:TVA, IV A« (PRELSIZE)PVA AVGATOP Liva

5 VALVA, VALRELSIZEX (5§ AVGATOP VA)
=3 DVA«DVA VA*FELSI_Ex(S AVZATOP UVA)
L0
a1
a2
62
&4 A
] S«RxF
IS¢DS,DS« (EXDE+DRXP) +5
&7 ES*ESYE_ 2P
L3 A
&9 A Lel,LeVAx(1-M)+i
70 A LUseLU-—+/,L
71 A EHS LU0
72 AMAME ( (PAMAN ) 4+ (PRELSIZE) , () fAMAN
73
74 P, (PRELSIZE)PS AVGATOP EX
75 S, (PRELSIZE)PS AVZATOP E
7k LW, (PRELSIZE)PS AVGATOP E
77 HISTDP«HISTDP, (PRELSIZE)PS AVEATOP HISTDP
7 HISTOLFLEV«HISTOPLEV, (PRELSIZE)PS AVGATOP HISTOPLEV
7% HISTOPDEVZ+HISTDPDEVY, (PRELSIZE)PS AVEATOP HISTDPLEV:
0 HISTOSeHISTLS, (PRELSIZE)PS AVGATOP HISTIS

HISTDSDEV+HISTIOSDEV, (PRELSIZE)PS AVFATOP HISTDSLEV
HISTOSLIEVR«HISTOSDEVY, (PRELSIZE)PS AVGATOP HISTLDSLDEVY
HISTIWEHISTIW, (PRELSIZE )OS AVEZATOP HISTDW
HISTOWDEV«HISTOWDEY, (PRELSIZE)PS AVEATOP HISTIWDEY
HISTDWDEV 2«HISTIWDEVY, (PRELSIZE)PS AVFATOP HISTDWDEV

chmxmv+CUM1mv,(pRELssz)po
CUML¢ZUML, (PRELSIZE)PQ
LLASTYR&LLASTYR, (PRELSIZE)P]
DLeDL, (PRELSIZE)PQ

DWW, (PRELSIZE)PQ
FHIWLASTYREMHWLASTYR, (PRELSIZE)P]
CUMMECUMM, (PRELSIZE ) PQ)
CUMB&ZUME, (PRELSIZE)PQ

CUMS «CUMS , (PRELSIZE) PO
CUMSHNET«ZUMSHET , (PRELSIZE ) PO
CUMSU&CUMSU, (PRELSIZE)PQ
CTUMVALCUMVA, (PRELSIZE) PO
CUMWS+CUMKWS , (PRELSIZE)PQ
CUMINTPAYF&«CUMINTPAYF, (PRELSIZE) PO
CUMDEPR&CUMIEPR, ( PRELS1ZE ) PO
CUMTAMF£CUMTAXF , (PRELSIZE) PO
CUMDIVeCUMDIV, (PRELS IZE )P0
CUMSUESF ¢ CUMSUESF , (pFELSIAE)pU
CUMCHEWF « CUMCHEWF , ( PRELSIZE ) PQ)
CUMICHK2F £ CUMCREZF | (PREL S IZE ) B0
REMLER, (PRELSIZE) PO
CUM, (PRELSIZE)PQ
SHET&SHET, (PRELSIZE) PO
REALLYAEAL«REALLYAEAL, (RRELSIZE)PO
BLP+RBLP , (PRELSIZE)PQ

PIR«EDE, (pPELSI‘E)po

PLS«BLS, (PRELSIZE) PO

OIVALRIVA, (PRELSIZE ) PO

OMeBM, (RRELSIZE ) PO
POPTSULBOPTSU, (PRELS1ZE ) PO
BSTIOMEESTOM, (PRELS IZE ) PO
ESFORCISFOR, (PRELSIZE ) PO
CSHET+RSHET, (PRELSIZE) PO
ESULESU, (PRELSIZE ) PO
ESUDOM+RSUDOM, (PRELSIZE) PO
[SUFOR+RSUFOR, (PRELSIZE)PQ
STO&STO, (PRELSIZE)PO
IMSTO&IMSTO,[11(9(10, PRELSIZE)PRELSIZE) X ( ((PRELSIZE), 1O)P(I0+,x((
+/IMSTO)AVGATOP (+/IMSTO))))
RIMERIMR, [1](9(10, PRELSIZE)PRELSIZE) X ( ( (PRELSIZE), 10)P(I0+,x((+/
RIMR)AVEATOR (+/RIME) ) ))

e L e L i e T L L e e e e L e L L L L S L L L L L L e e L

]

RES¢RES,RES« (PRELSIZE )P (] ~ARES) X (5§ AVGATOP RES)
RTOP ¢RTOR, BR+1-AZ]+A2Z4RES

TECeTES, TEC~ (PRELSIZE)P(1+ATEC) x (TEC AVGATOP TEC)

mininici el ninininlsisinialsinialialalalalelalatal ot el letal ol e lal ol il alalalial ol lalale il el aiglslainlatalalelala lelelelalaisiaisielalaiaiainlisinlisialialnislalalal

Pt bt s b e e b s S et S e P et Pt s e e Bt e et Bk e et bt s Bt s
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30 Lel,Lel [ ((BIOPTEC) X (1-RES)<AZL)
31 INVEFF&«INVEFF, I FF«BTOP xBP <k
32 MeM, MeO, 17 (1-Wxl+VA)
23 MHIST&MHRIST ,MXQ,.5
24 LUsLU—4/,L
35 EMS LU:()
2¢] A
371 m
&

RSUESACASH+RSUESACZASH, OXxRELSIZE
RSUESAE=TRA«RSUESAEXTRA, OXRELSIZIE

It b g a $ gt Bt bk bl g et e 1 gt ok (ke e kb
P R N T e T P AT S T e TS TS T T T T

40 EIG<ElG, (PRELSIZE)PS AVGATOP EIF

41 SMALL&SMALL, (PRELSIZE)PS AVZATOP SMALL

4z IMELIZ«IMEIS, (PRELSIZE)PS AVGATOF IMEIG

43 IMSMALL+IMSMALL, (PRELSITE)PS AVFATOP IMSMALL

44 EALEAT, (PRELS IZE) PO

45 RIWZ-RWI, BNCe (PRELSITE)PS AVGATOP RWC

-V EMTRYAEPSILOM«ENTRYAEPSILOM, RWC~ ( PRWE ) PRIF

47 Se¢5,5

421 n

4% MARKET&«MARKET, (PRELS 1ZE ) PMM

=0 ORIGMARKET ORI ZMARKET, (PRELSIZE ) MM

51 LEFT«LEFT,RPELS1ZE=RELSIZE

2521 A

S52] m FIRMCHARCEFIRMCHARC AEOVE(1S O v(100xM),L,VvA,2R,RFP,05,H],RTOP,TE
€, 100X (IMVEFF,RES, AR2) )

v STARTAEMT]
FIRMIHARCE | | p°* °*

R
STARTAENTAMOL

AR EMTRYREPORTS+« *ELAFARMS Y

R EMNTRYREPORTS+«ENMTRYREPORTS AEOVE *EDANULLIFIELD®

n EMNTRYREPORTS+ENTRYREPORTS AEQVE *EDAENTRY®

]
MMAEMTRY+« (O | 2 2 4
3+1.20

PERFORMAYEAR 'STARTAENTRY MMAEMTR

PERFORMARUM '] HEWAFIRMAREPS

— S L I L

[l eal el VoYl el
i SAA RN Lot I ~T Y TS

vV ReSTARTAENTZ EjMM3EEMKTAVG; AjEj;MAXS; MINNUMFi R RD

r11 MMeEMTRYAMKETNR

£zl EEMKTAVGe (H]14+KZ)AVGATOP E
£33 Acy

£a1 EeQ

(5] MAZe |

te] MINE0)

[71 R1e[ (A+EXEEMKTAVE)

[e] NUMF &4 /MARKE T=MM

[9] RZE0[ (S—NUMF )

[161  RERi[RZ

v ReSTARTAENTZ ASATECS ARES;RELSIZE
£11 ATECEA[ZIP0. 05
€21 ARES AL 21RO .05
£31] RELSIZE«ALZ1P0.5
[4] R¢ATEC,ARES,PELSIZE
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v STARTAENMTRY MMAENMNTRY

£11 EMTRYAIMDICATOREMTRYAEPSILOM
[zl n EMTER MHEW FIRMS EY MARMKET
[2] Iy
[4] STiEMDY | ( PMMAEMHTRY ) ¢ T« I 41
=1 ENTRYAIMDICATORENTRYAEPSILOM
[A] ENTRYAMKETHR¢ | PMMAEMTRY[ I
[71 EMTRYAMETNREENTRYAMHETHNR, (STARTAENTZ EMTRYAINDICATOR)
(=D +(ENTRYAMKETHNR[2]=0) /ST
L¥] ENTRYAPARMS«STARTAENTZ ENTRYAMKTHNR
[101 EMNTRYAMHETHR FIRMEMTRY2 ENTRYAPARMS
[11] ST
[12] EMD:
v

v STARTAENTAMOL

TYEARLYAIMNIT® MODADL *EFALNLLASTYR«&L?'
PYEARLYAIMIT' MODTALL *EFANMHKWLAST YR
TYEARLYAUPTDATEY MODALD *Mepnllse T 1 +CUMLALLASTYR?®
YYEARLYAUFDATE ' MOTDALD "MepnImiWe™ | +HWEHWLASTYR Y

PYEARLYAUFTATE " MOTALIL *Me\THEWDEWEZUMIHEWF SEW Y
THULLIFY' MODALD YSHRIME *YRES'',a\SHRIMNM *''RW
PHULLIFY ' MOLATLIDN "SHRIMK ' *TI" ' (\SHRIME * YEMNTRYAEPSILOM® 'Y




