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Preface

MOSES is short for "Model for Simulating the Econ-
omy of Sweden". Different versions of the model
have been used within the institute for about five
years by now. A number of simulation experiments
have been performed. The whole model is written in
the programming language APL. The present version
of the model is installed on a computer in Bergen,
Norway. This has come about through cooperation
with the industrial institute for economic re-

search, I@I, in Bergen.

For some time there has bheen a demand for a full
documentation of the current version of the
model.! "The MOSES Manual" fulfils one part of
this request. Anyone interested in a large-scale
simulation model of this kind needs to get ac-
quainted with the techniques involved in starting
up (initializing) and running the model. Experi-
ments have shown that the initialization proce-
dure, which constructs an initial state of the
model economy, is crucial indeed, for the behav-
iour of the model. This paper is devoted to de-
scribing the initialization process.? One can
divide the initialization process into three
stages: data base work, the imitialization proce-

dure and consistency controls.

Quite a tremendous amount of information is needed
to start up the model. The main reason for this is
the fact that the model simulates the behaviour of
the economy mainly by summing up the dynamic per-
formance of individual firms (micro simulation).
Each firm is described by about 100 variables.
About 150 firms participate (in the present ver;

sion of the model). There are also a large number



of variables needed to describe the "macro-sec-
tors” in the model, e.g. the household sector, the
Government sector, non-industrial sectors etc. The
collection of micro data and macro data needed for
the initialization has been a drawn out research
project at IUI, where a number of people have been
involved.? The data base work is documented by the

Sections 3, 5 and Appendices B and E.

Micro and macro data have to be transformed in
several ways before they finally can be fed into
the model. The initialization procedure is the
name of this transformation process. In this proce-
dure we also include the task of giving wvalues to
parameters affecting the behaviour of households
and firms. The initialization procedure is docu-
mented by Sections 1, 2, 4 plus Appendices A, C
and D. This has also been a lengthy research pro-

ject at IUI with several people involved.?

Finally one has to check that all variables in the
model (for the initial year) are consistent and
that micro in all senses add up to the macro
totals. This consistency checking has been done by
the author of this paper, and is described in the

Sections 3.2 and 6.

Part 1 of this manual describes how to run the
model, in a technical sense. To be able to make
experiments with the model one has to know the
initialization procedure in some detail. Thus the
user of the model must be well acquainted with
both Part 1 and Part 2 of the manual. Section 7 of
this paper is a bridge between Part 1 and Part 2
where some examples of simulation techniques are

presented.



In conclusion, it should be pointed out that this
paper has a twofold purpose. It is a documentation
of the initialization process and an aid for the

future users of the model.



Section 1 Introduction

The "micro-to-macro model" MOSES simulates the
economy quarter by quarter from a given starting
year. Before one can start a simulation of the
Swedish economy with the model one has to imitial-
ize a vast number of variables. The starting vyear
is, for the time being, 1976." The reason for this
is that 1976 is the earliest year for which a com-

plete micro and macro data base exists.

"Initialization" means, mainly, that three kinds

of variables are given values.

(1) Variables for 1976 needed to start up the
model.

(2) Variables needed to determine the future of
certain variables which get their values ir-
respective of what happens during the simula-
tion.

(3) Certain constants. Some of these are par-
ameters affecting the behaviour of firms,

households and market mechanisms.

In what follows, the first kind of variables will
be referred to as "start-up variables", the second
will be referred to as "exogenous time-series" and
the third will simply be called "constants". A
constant which affects the behaviour of firms or

households is called a parameter.

An example of a ‘"start-up wvariable" is RU, the
rate of unemployment 1976. An example of an "ex-
ogenous time-series” is the growth of the govern-
ment employment in the model. There is a variable®
called EXOAREALCHLG, which is a vector (over time)
containing the number of people to be added to the

government-sector each dguarter. An example of a



"constant" is SMT which is a factor determining to
what extent profit targets are updated with recent
development during the simulation. More precise-

ly:6

Targ(n+l) gets the value Targ(n) . SMT + M(n) + (1-SMT)

where

Targ(n+l) = profit target, quarter n+l
Targ(n) = profit target, quarter n
M(n) = actual profit, quarter n

The three mentioned kinds of wvariables can be

micro variables or macro variables.

A "micro variable" is a variable which is connect-
ed with firms. Such variables are often vectors. A
micro variable can be some characteristic of the
firms (for example the value added share), a behav-
iour parameter (for example SMT above) or a vari-
able which the firm can influence (for example L
below).

Example:

L is the 1labour force {(number of people) in each
firm.

L{n) is the labour force in firm n.
n=1,2,3,...,147 for the present.

The length of the vector is equal to the number of
firms participating in the simulation. A micro
variable can also be a constant, equal for all
firms {( a scalar). The constant SMT, mentioned
above, determines the way profit target changes in
each firm between any two quarters, and 1is an

example of such a micro variable.

Typical macro variables are (for example) the rate
of unemployment, the growth of the government-

sector and tax-rates.



Certain macro variables apply to macro-entities
but are wused as micro variables as well. Such
variables obviously lie somewhere between the two

categories micro and macro.

An example of this is the wvariable I0, the input-

output matrix.

I0(i,j) tells how much of production in sector Jj
comes from input from sector i, and is a number

between 0 and 1.

During the initialization IO gets the true values
from real data for the economy for 1976. Through-
out the whole simulation these shares are used
(cf. Section 3) to determine each firm's demand

from other sectors.

An alphabetical 1list of all variables {(about 200)
coming out from the initialization can be found in
appendix A. An alphabetical 1list of all variables
(about 400) in the model itself can be found in

Eliasson-Heiman-Olavi (1978).

The main features of the initialization procedure
are described in the next section. In Section 3
the input-output system is described, since it is
an essential part of the initialization procedure
and the data base work. The input-output system is
described in rather much detail. The techniques
involved are of general interest for builders of
large scale simulation models of this kind. Sec-
tion 4 presents the initialization procedure in
more detail. Sections 5 and 6 are devoted to a
documentation of the data bases and the consist-
ency control system. Section 7 is of interest for

users of the model.



Section 2 The Initialization, Main Features

The "initialization procedure” is a matter of con-
verting raw-data (micro and macro data) to the
variables mentioned 1in the previous section,

needed for the model-simulation.

Schematically:
Figure 1
mlcro—data.\‘\\ Variables
Initialization which will
S
/’//procedure be input
macro-data to the model
Input to Output from
initialization initialization

We will refer to "variables which will be input to

the model" as "model variables'", in what follows.

Micro data, which is data for real firms in the
model, are stored in one work-space and macro data
in another. Micro variables and macro wvariables

are formed from micro data and macro data.

A more detailed schematic overview of the initiali-
zation procedure is shown in Figures 2 and 3. The
whole initialization program was rewritten between
1980 and 1981 by the author of this paper. The
logical structure of the initialization and the
consistency checking were done during this period.
An important addition was a part of the program
called OUTPUTAOPERATIONS, where the model vari-
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ables were sifted from other data. Previously
everything - raw data, intermediate variables and
model variables - came out together after initiali-

zation. This meant that output from the initializa-

tion was
The new

cilitated practical work with the model.

Figure 2 The initialization procedure,

input and output

Micro-data

workspace:SI?Ga

(See Appendix B) «

Macro-data
workspace : MACRO

.

(See Appendix B) Y

Help-functions The initializa-

v

"hidden" among a lot of redundant data.

initialization procedure has notably fa-

workspace:FUNCTI

tion procedure
workspace : INIT

(See Appendix D)
(See Appendix C)

Variable-lists
workspace:VLISTS

(See Appendix A)

Tnitialization~

ryariants

workspace: ISTART
a

Model-variables

workspace :RXX

(See Appendix A)

SI stands for the "Federation of Swedish Indus-—

tries", which collected the micro data,

through

the so called Planning Survey. Reference persons:

Ola Virin, Kerstin Wallmark.
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The contents of each workspace in Figure 2 will be
described below. The initialization procedure is
written in the programming language APL. In APL
both variables and functions are stored in so
called workspaces which can be immediately trans-
ferred to computer-memory, by aid of certain
system commands (cf. Part 1 of this manual). We
write APL-functions in boldface letters in what

follows, but not workspace names.

The program for the initialization procedure lies
in a workspace called INIT. This program consists
of a main-function START and a number of parts, so
called sub-functions. Figure 3 shows the structure

of the initialization program, in workspace INIT.

Figure 3 The initialization program

Main Sub-~functions, Sub-functions,
program level 12 level 22

START ISTARTXXP TAXAPARAMETERS

SIAINIT PUBLICASECTOR
MONETARY
MARKETS
HOUSEHOLDS
ESTABLISHMENTS
DISPOSEAVARAINPUT
MARKETSADATA
SECONDARYADATA
PUBLICADATA
MONETARYADATA
HOUSEHOLDSADATA
OUTPUTOPERATIONS

2 The greek letter "delta", A, is used in function-

names in the APL-code instead of blanks, if the
function-name consists of several words. Thus
PUBLICASECTOR should be read "public sector" etc.

D ¥x in ISTARTXX stands for a number indicating
different initialization variants.
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The initialization is, as seen from Figure 3, div-
ided into parts (sub-functions, level 2) according

to the type of the variable.

Variables connected with taxes are set in TAXAPARA-
METERS. Variables connected with the government
sector are set in PUBLICASECTOR. Variables connect-
ed with individual firms (micro variables) are

given values in the function ESTABLISHMENTS, etc.

SIAINIT (sub-function, level 1) calls all the sub-
functions at 1level 2, and does some administra-

tion.’

Let us now turn to Figure 2 again.

Macro data are fetched from workspace MACRO in the
beginning of SIAINIT and micro data are fetched
from workspace SI76 in the beginning of the sub-
function ESTABLISHMENTS.

Help-functions for different applications are
fetched from workspace FUNCTI.

To know the names of the model-variables wvariable
lists are fetched from workspace VLISTS. In the
sub-function OUTPUTAOPERATIONS the variables men-
tioned 1in these variable lists are saved in a
workspace RXX and the rest are deleted. XX stands
for a number given by the user, which refers to
the number of the initialization variant. The user
gives this number when starting the initializa-
tion, by the call® START XX.

If one wishes to make an initialization variant,
one makes a function ISTARTXX and stores this

function in the workspace ISTART. The main-func-
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tion START calls ISTARTXX before calling SIAINIT.
(See sub-functions, level 1 in Figure 3.) How to
make ISTARTXX-functions and initialization wvari-

ants is described in Part 1 of this manual.

2.1 Summary

What the user particularly should bear in mind is:
New macro data should be added to workspace MACRO.
New micro data should be added to workspace S176.
Micro data are mainly used in the part of the

initialization program called ESTABLISHMENTS.

To make initialization variants, use workspace
ISTART and check the instructions in Part 1 of the
manual. As soon as new model variables are used,
add the names of these in the variable 1lists in
workspace VLISTS according to the instructions in
Part 1. (If vyou forget this, the new variables
will be deleted!)

The result from the initialization (= the model
variables) winds up in a workspace RXX, where XX
is the number used in the call "START XX", which
starts the initialization.

A more detailed description of the initialization

program will be presented in Section 4.
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Section 3 The Imput-Output System

It is worthwhile knowing more about the input-
output system in the initialization and in the

model for three reasons:

a) Among macro data (input to initialization, work-
space MACRO) there is an input-output matrix for
the Swedish economy for 1976, called I076. This
matrix is used to give many of the model variables
(output from initialization) their values. We de-

scribe this in Section 3.1.

b) To check up the consistency of the whole ini-
tialization the input-output system 1is used. We
describe this in Section 3.2.

c) To be able to understand how the input-output
system is used in the model, one has to know more
about the model-variable IO, which is a matrix of
input-output coefficients constructed from I076.

We describe this in Section 3.3.

The input-output system can be described as a
matrix with 14 rows and 21 columns. This matrix,
1076, stored in workspace MACRO, has the structure
shown in Table 1. The economy is divided into 10
sectors of production (=the first 10 rows and
columns) and a number of final demand categories
(columns 11, 12...). The first 4 sectors are in-
habited by individual firms after the initializa-

tion.

Let us first turn our attention to the first 10
columns. This part of the matrix shows the product-
flows between the 10 sectors and the wvalue added

in each sector. For example:



Table 1

PRODUCTION MATRIX

economy 1976
(Unit: Million of SEK in 1975 year's prices)
Explanations for colum- and row-numbers, see next page

RCWV 1,2,..0-014

Colum 1,2.....10
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Input-ocutput matrix (1076) for the Swedish

1 2 3 4 5 <) 7 8 9 10

1 5272 2890 5869 1321 245 94 0 4192 942 1943

2 2029 5195 4805 4465 08 117 0O 3498 170 2035

3 954 2354 1229 915 503 213 0 62%4 171 3079

4 803 2428 2041 14872 2078 87 0 2648 102 6484

5 2400 1964 341 10768 383 1 0 168° 0 312

6 2951 210 79 63 26 140 0 418 5 0

7 4136 600 151 261 130 213 0 1009 488 842

8 1235 1198 2838 961 1383 162 0 10928 708 9874

9 04 41 475 485 238 171 0 1118 328 1010

10 3293 3338 5919 4402 1792 640 0 9143 426 25656

11 63 71 142 -2377 163 10 0 350 5 2261

12 8736 14351 27422 19551 11452 2529 0 50892 6395 64383

13 154 -119 178 51 41 35 0 238 0 1
14 32933 35423 62558 55738 19341 4413 0 92417 9738 117881
FINAL, DEMAND MATRIX
Row 1,2.....14 Column 11,12.....21

11 12 13 14 15 16 17 18 19 20 21

1 758 5399 0 0 0 380 2754 12137 -11478 214 32933
2 1953 2075 558 0 869 2170 1135 14735 -12965 -5329 35423
3 3522 14903 3110 0 4836 10231 1687 29947 -24563 -7896 62558
4 5102 55944 112 0 175 132 752 7450 -15980 -29493 55738
5 243 6807 0 0 128 408 =95 1351 -3597 -3763 19341
6 81 24 0 0] 0 0 67 1134 -3015 2230 4413
7 374 2346 0 0 0 0 188 1778 -6491 -6025 0
8 2929 26970 17893 12436 468 765 1067 7062 -4453 -6221 92417
o 973 3580 0 0 0 0 -76 319 -306 -421 9738
10 8249 30617 379 0 591 0 =316 10370 -16362 29496 117881
11 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0
14 24785 155664 22052 12436 11281 14085 7163 86284 -99209 -27209 430440

Source: Louise Ahlstrtm, SAF. See also Appendix E.
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Table 1 (cont)

Row 1: Raw material sector
Row 2: Intermediate goods
Row 3: Investment goods and consumer durable goods
Row 4: Consumption goods (excl. consumer durable goods)
Row 5: Agriculture, forestry, fishing
Row 6: Mining and quarrying
Row 7: 0il
Row 8: Construction
Row 9: Electricity
Row 10: Other services
Row 11: Commodity based indirect taxes
(Not value added tax (moms))
Row 12: Value added in producer's prices
Row 13: Corrections
Row 14 Vertical sum = production (producer's prices)
Columnl,?2
through 10 Corresponding rows
Colunn 11: Government.'s consumption
Colum 12: Household's consumption
Colum 13: Government's investments
Colum 14: Investments, buildings
Colum 15: Investments in sector 5.....10
Colum 16: Other investments (= Investments made by firms)
Colum 17: Change in stock (inventories)
Colum 18: Exports
Colum 19: Imports
Colum 20: Moms etc. (Indirect taxes) are deducted

Colum 21: Horizontal sum = production (producer's prices)
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Column 1l: I1076(m,1l), m=1,2,...,10, shows how much

sector 1 is buying from the other 10 sectors.
NOTE: Imports are included.

Rows 11 and 13 consist of rather small wvalues and
are described further in Appendix E. Row 12 is the

value added in each production sector.

Value added (row 12) + 1Inputs (rows 1,2...10)

equals total production in each sector (row 14).

Columns 11, 12 and onwards show the final demand-

side in the economy.
NOTE: Imports are included.

The division into demand categories follows the
usual pattern from national accounting where gross
national product 1is described as C+I+G+X-M+AL.
(C=household's consumption, G=government spending,
I=investments, X=exports, M=imports and AL=change
in stock.) Investments have been divided somewhat

more, though.

The vertical sum of production {(row 14, column

1,2...10) shall by definition be the same as the

horizontal sum (rows 1,2...10; column 21). Column
20 has to be present to make this work. Columns
11,12... are defined in final prices including
indirect taxes, value added taxes (VAT), whereas
production in columns 1,2...10 are defined without
these taxes. Thus, these taxes (VAT)* are subtract-
ed in column 20 to make "vertical sum of produc-

tion" match ‘“"horizontal sum of production”. Some

* In Swedish called MOMS.
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other adjustments of a technical nature are also
made in column 20. For a more detailed descrip-

tion, see Appendix E, in this manual.

3.1 How the Input-Output Matrix 1076 is Used

in the Initialization

I076 1is a matrix with flows in SEK (Swedish
crowns) These flows are, in general, not used
directly to give values to model variables during
the initialization procedure. In 95 % of all cases
shares, fractions, based on I076, are used for
this purpose. These shares are called IOCOEFF76

and are defined as:

1076(i,j) _ L
To7e(14, 5y = IOCOEFF76(i, )
i=1,2,3,...,13  j=1,2,...,109.

The coefficient matrix IOCOEFF76 can be found in
Appendix B.

The following model-variables, shown in Figure 4,
(cf. Appendix A) get their values from the "input-
output coefficient matrix" IOCOEFF76.

The first six model variables, 1in Figure 4, are
constants throughout the simulation. The input-
output matrix IO will be described more thoroughly
below, in Section 3.3. QINVG, QINVBLD and QINVIN
are start-up variables for the corresponding? ex-
ogenous time series, concerning non-industrial in-

vestments.

Export and import shares XIN and IMP are estimated
from IO76.



- 19 -

Figure 4 Model variables created from 1076

Model variable Coming from:

OMEGA Column 16 IOCOEFF76
OMEGAIN Column 15 IOCOEFF76
OMEGABLD Column 14 IOCOEFF76
OMEGAG Column 13 IOCOEFF76
GKOFF Column 11 IOCOEFF76
HH76 (household Column 12 IOCOEFF76

coefficients)
I0 (input-output Columns 1,2,...,10, IOCOEFF76

matrix) rows 1,2,...,10

I02 (submatrix IOCOEFF76
of I0)

I03 (submatrix IOCOEFF76
of I0)

QINVG 1076(14,13)
QINVBLD 1076(14,14)
QINVIN 1076(14,15)
IMP (import Estimated from I076
shares)

XIN (export Estimated from 1076
shares)

XIN is the export share of production in non-indus-
trial sectors 5,6,7,...,10 and is estimated as:
I076(5,18)/1076(14,5) etc. This is export shares
for sectors which are modelled as macro units.
Export shares, called X, for individual firms in
the model come from micro data.

IMP is the import share of Swedish demand and is
estimated as:

I1076(i,19)
I076(i,21)-1076(i,20)-1076(1,19)-1076(1,18)

where i=1,2,...,10, and column 19 consists of nega-

tive numbers (cf. Table 1).

The same import shares apply to both comsumers and
firms. We lack information about individual firms'
import shares. Hence import shares IMP refer to

markets, in contrast to export shares X which
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refer to individual firms. Thus the macro shares
are used for the individual firms in the import
block of the model. In Appendix A one can see that
IMP 1is classified as a micro variable for sectors
1, 2, 3, 4 and as a macro variable for the remai-

ning sectors.

3.2 Consistency checking

For the purpose of checking the consistency of the
initialization one would expect that I076 should
be used. This is, however, only the case to some
extent. In principle I076 can not be used since it
is expressed in 1975 year's prices instead of 1976
year's prices. All model-variables coming out from
the initialization should be in current prices,
i.e. 1976 year's prices. This makes a direct com-
parison between IO076 and the input-output matrix
coming out from the initialization a bit diffi-
cult.

Even if one managed to express I076 in 1976 year's
prices it would, all the same, be almost practical-
ly impossible to check the consistency of the
initialization Jjust by direct comparison with

I076. The explanation is as follows:

After the initialization the four industrial sec-
tors (columns 1,2,3,4 in I076) are inhabited with
firms. S and Q are important firm-variables. S is
individual firm sales and Q 1is individual firm

production.

To determine the sum of S in each of the four
sectors one must use SCB's national accounting

statistics. Q is by definition equal to S minus
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changes in finished good's inventories. This also
determines the sum of Q in each of the four sec-
tors (approximately) and these fiqures of the pro-
duction (in sectors 1,2,3,4) may differ substan-
tially from figures from I076 (row 14 1076, reesti-
mated in 1976 year's prices) due to errors!? of
different kinds.

The consistency of the initialization is instead

tested as follows:

a) Form a matrix IO76II from the initialization by
using the sum of micro-variables (for example Q
above) when this 1is possible, and fill in with

values from I076 when this is not possible.

b) IO76II is considered consistent if (1) the
values in 1076II don't differ '"unreasonably much"
from 1076 and (2) horizontal sum of production =

vertical sum of production in IO7GII-

For more details about the consistency check, see

Section 6.

3.3 How the Model-Variable I0 is Used

We now give a short description of how the model-
variable I0, which is a 10x10 sub~-matrix of
IOCOEFF76 (the input-output coefficients), is used

in the model.

The variable IO, with some exceptions!l, is not
used for the purpose of determining macro vari-

ables during the simulation.
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I0(i,j) tells how much of production in sector j
comes from input from sector i, and is a number
between 0 and 1, and i=1,2,...,10. Thus IO(1,3),
10(2,3), I1I0(3,3),...,10(10,3) are the input-shares
for each product (input from sectors 1,2,...,10)
in sector j. The firms belong to sector 1, 2, 3 or
4.

The main use of the input-output matrix during the
simulation is to determine each firm's demand for
goods from other sectors. Thus, a firm in sector j
producing q SEK (Swedish crowns) a certain quarter
demands IO(1l,3j) * g « c SEK production from sector
1 and I10(2,3j) * g » ¢ SEK production from sector
2, etc.

_ the individual firm's input-share
~ average input-share in the sector

10
The average input-share = ¥ I0(i,])
i=1

The fractions ¢ are only estimated for 1976 and

are called SHARE in the initialization procedure.

Note that this specification means that the macro
input-output coefficients are wvariable over time
during a simulation. Since firms have individual
input-shares (see c above) and firms grow at diffe-
rent rates, the macro input-output coefficients
vary endogenously although the coefficients IO are

constant over time and exogenous.

This can be clarified by Figure 5.
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Figure 5 The production in individual firms
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Firms A and B have different individual input
shares. The individual input share is equal to
0.75 for firm A, whereas it is 0.5 for firm B.
Information about such shares come from micro
data. Thus the value added share is 0.25 and 0.5
respectively. How the inputs are divided onto the
10 sectors is determined from the input output
matrix (the variable IO). These proportions are
the same for all firms, which means that the quo-
tient (input from sector j)/(total imput) is the
same, but not the quotient (input from sector
j)/ (production).

The macro input shares!? will in general change if
the relative size of the firms changes from one
year to another during the simulation.

Let us give a concrete example of this. From a
simulation performed in 1983!3 the following macro
input shares were obtained:

Table 2 Simulation results

Year: Macro input share

(=total input/total production)

Sector 1 Sector 2 Sector 3 Sector 4

1976 (real values) 0.73 0.60 0.56 0.69
1977 (simulated values) 0.72 0.62 0.55 0.69
1978 (simulated values) 0.73 0.61 0.52 0.67
1979 (simulated values) 0.73 0.56 0.49 0.66
1980 (simulated values) 0.70 0.52 0.48 0.65

This illustrates some kind of structural change in
the four industrial sectors in the simulated econ-
omy. In principle one could describe this struc-
tural change by investigating the chains of causes
at the macro - and the micro - level during the

simulation.
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Section 4 The Initialization, Overview

This section will give a more detailed description
of the initialization program. Those who wish a
complete description of the program may turn to
the programming code itself in Appendix C and use
this section as a guide. The techniques involved
are of general interest for someone wishing to

construct a micro-to-macro simulation model.

As was shown in section 2, Figure 3, the initiali-
zation essentially consists of 13 parts (subfunc-
tions, level 2 in Figure 3). 11 of these parts are
dealing with giving values to model-variables,
namely: TAXAPARAMETERS, PUBLICASECTOR, MONETARY,
MARKETS, HOUSEHOLDS, ESTABLISHMENTS, MARKETSADATA,
SECONDARYADATA, HOUSEHOLDSADATA, MONETARYADATA and
PUBLICADATA.

In the programming code, Appendix C, comment lines
start with* the symbol A. Such comment lines are
there Jjust to make the program easier to under-
stand. In the beginning of each sub-function there
is a comment line beginning with "output from
initialization". Thereafter follows a list of the
names of those model-variables which have been
given values in that particular subfunction. This
is an important guide to the reader of the pro-
gram, because he then knows what's to be consider-
ed as output from the sub-function. Other variable
in the sub-function are either 1local variables
(help-variables used to form the model-variables)
or indata from the macro-data workspace or the

micro-data workspace. The macro-data workspace and

* This symbol looks like an A, which is smoother
than an ordinary A. For typographical reasons we
write this as a boldface A, in this text.
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the (non-confidential part of the) micro-data work-

space are listed in Appendix B.

An alphabetical list of all model-variables can be
found in Appendix A. Each of the 11 parts of the

initialization program will now be commented.

o TAXAPARAMETERS

"Start-up tax variables" (=tax last quarter 1976)
are transferred directly from workspace MACRO.
These variables are TXVAl,TXVA2.

The rest of the tax-variables in this part of the
program are ‘"exogenous time-series" which are
formed by extending time-series for the period
1976 and onwards from workspace MACRO.

o PUBLICASECTOR

Some model-variables (OMEGAG, QINVG, GKOFF), men-
tioned in Section 3, get their wvalues from the

input-output system.

The number of people to be added to the govern-
ment-sector (EXOAREALCHLG) each quarter during the
simulation 1is an exogenous time-series, and is

determined as follows:

a) Quarterly labour force in the government sector
is estimated from time-series data (1976-),
TIMAOFF, from workspace MACRO. For the present
this determines EXOAREALCHLG for the first 4 quar-

ters of the model simulation.

b) A trend change of the government sector growth,

estimated from historical time-series during the
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1970s, (from workspace MACRO comes the trend
change LGTRENDCH), is used for the remaining quar-
ters in the EXOAREALCHLG vector.

Wages 1in the government sector, the model vari-
ables QWG and WG, are determined from wage data in
workspace MACRO for 1976-77 (LONAOFF).

© MARKETS

Most of the model variables mentioned in Section
3.1 get their values in this part of the initiali-
zation program. It is variables connected with the
input-output system, for example input-output coef-
ficients of various kinds (="constants"), invest-
ments in different sectors (="start-up vari-
ables"), import shares of Swedish demand (=IMP
="start up variable") and export shares of produc-

tion in certain sectors (=XIN="constant").

Model variables starting with "EXO" are "exogenous

time-series”.

The important model variable EXOAQDPFOR (=changes
in foreign price index) 1is set using historical
price-behaviour (extrapolation). EXOAQDPFOR is a
matrix with the format "4 x number of quarters in
the simulation” because it yields foreign price

changes in each of the 4 industrial sectors.

All price-indices are equal to 100 for the base
year (1976).

o HOUSEHOLDS and MONETARY

Household coefficients HH76, 4i.e. how the con-

sumers distribute their purchases on products from
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the 10 sectors in 1976, are set. These coeffi-
cients are used later on in the initialization
procedure (cf. HOUSEHOLDSADATA below). Some ex-
ogenous time-series in connection with the rate of
interest (EXOARI and others) in the bank-system

are set.
¢ ESTABLISHMENTS

This is the first time micro variables are given

values. Real firms are given their values, and the

residuals of each variable are splitted up on
synthetic firms. By residuals we mean deviations
from the national accounting level, 1976. For the
present, 1983, we have 97 real firms and 50 syn-
thetic firms. The synthetic firms have Dbeen
created to be able to model the whole industrial

sector by a micro simulation process in MOSES.

Only the 4 industrial sectors consist of micro-
units, i.e. firms in the model. Micro-data are
fetched from workspace SI76 (the first 1line in
this sub-function).

Firm-data from this workspace are mainly stored in
two variables: X and FADATA. X is a matrix where
the first index is the firm index and the second
is the number of the variable. For example:
X(17:;7) is export sales (question number 7 in the

questionnaire) for the 17th firm.

The function establishments is rather complicated

and only the main features will be described here.

LLet us look at the wvariable sales, to get a pic-
ture of how the initialization of this variable is
performed. A similar pattern can be found for many

other micro variables.
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RealAsales (=help variable) 1is a vector
with R components, where R=number of
real firms. RealAsales(i) gets the

value:

[X(i,7) + x(i,12)] - 108,

export- domestic
sales sales
i = firm_index = l' 2, 3:0 OR

The rest of the sales wvalue 1in each of
the 4 industrial sectors is splitted up

on the synthetic firms.

ResAsales (=help variable) is a vector
of length 4 and is the rest of the sales
value in the 4 sectors. RESAsales(3j)

gets the value:

R
SALES76(3j) - £ (RealAsales(i))

i=1 and i belongs to jJ
j=1,2,3,4=sector-index

SALES76(3j) is sales for 1976 in each of
the 4 sectors, fetched from SCB national
accounting statistics. "i belongs to J"
means summation of those real firms

(i=1,2,...,R) which belong to sector j.

SynthAsales(i) gets the value

Scale(i) + resasales(M(i)).

M(i) is the sector to which firm 'i'
belongs. i=1,2,3,...,0 OQO=number of syn-
thetic firms, M(i)=1 or 2 or 3 or 4,
R=number of real firms.

Q
) Scale(i) =1
i=1

and i belongs to j
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Scale is a vector with sizes (frac-

tions), within a sector.

(STEP 4) The model-variable S (= individual firm

sales) gets the values: S(i) =
RealAsales(i) for i=1,2,...,R and S(i) =
SynthAsales(i) for i=R+1,R+2,...,R+Q.
Thus:
STEP 1: RealAsales(=sales for real firms) is
set.

STEP 2: ResAsales(=residuals between macro and
sum of real firms) are set.

STEP 3: ResAsales is distributed onto synthetic
firms. SynthAsales(=sales for synthetic
firms) is set.

STEP 4: S(=sales=model variable) is the combina-

tion of RealAsales and SynthAsales.

This 4-step procedure 1is repeated for many other
micro variables. Thus, W(wage-level in firms),
L(labour-force in firms), X(export shares 1in

firms) etc are set in much the same fashion.

In connection with "synthetic firm initialization"
there are +two other important technical points.

Namely:

o (a) As soon as ratios appear, there is an in-
built check that the Synthetic firms get the
same mean and dispersion (standard devia-
tion) as the real firms.

o (b) Certain variables ought to co-vary with
other variables in the synthetic firms, and

this is also taken into account.



Example:

L(i)=labor in each firm R=number of real firms
S(i)=sales in each firm Q=number of synthetic
firms '

i=1,2,...,R+Q.

ratio=L(1i)/sS(i)

This ratio is randomized for the synthetic firms

in such a fashion that the mean and dispersion for
the synthetic firms (i=R+1,R+2,...,R+Q) are the
same, as that of the real firms. (Actually, it is
a bit more complicated than this, since each

sector (1,2,3,4) is treated independently.)

The export share for each firm (an important

model-variable), X, is set in a similar manner.

Jim Albrecht, Columbia University, has made these
randomization procedures in ESTABLISHMENTS.!l“

Production for each firm Q(i) is estimated as
Q(i) = (S{i)+AK3AFINISH(i)) /100

where AK3AFINISH 1is the change in the finished
goods stock (a help variable) and 100=price index
(the index equals 100 by definition 1976). Thus
production in both synthetic and real firms is set
indirectly, that is, by aid of sales figures and

changes in finished goods stocks.

Each firm in the model has an individual input
share (input/production), which is estimated from
micro-data. Thus the model variable Share(i) is

created :

the individual firm's input share
average input share in the sector °
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Section 3.3 describes how this share is used,

during the simulation.
o MARKETSADATA

Most of the constants, mainly parameters, in the
model are set in this part of the initialization
program. Constants connected with the bank system
and the household sector are not here, though.
These constants (parameters) are instead created
in HOUSEHOLDSADATA and MONETARYADATA. Inventory-
constants for firms (maximum-, minimum-inventory
levels) are set in ESTABLISHMENTS.

o MONETARYADATA
Constants connected with the bank system are set.

If RIAISAEXOGENOUS=1!% then the bank system is

partly set out of function, since the rate of

interest in the economy is set exogenously in this
case. In that case most of the other constants in
this part become redundant. This 1is the case for
the present (1983), since the bank system is not
quite ready yet. Even when this module is ready it
is of interest to be able to, for analytical sim-
plicity, perform simulations with an exogenous

rate of interest.

o SECONDARYADATA and PUBLICADATA

Certain labour market variables are given values,
for example LU, the number of unemployed during
the last quarter 1976. MTEC, a constant describing
"the production function” for firms in each

market, is set.



o HOUSEHOLDSADATA

Constants connected with the household part of the
model are set here. For example; the coefficient-
vectors BETAl, BETA2 (cf. Appendix A) are given
values. BETAl tells how much consumers tend to
stick to historical consumption levels during the
simulation and BETA2 are marginal propensities to
consume when disposable income varies. Consumption

levels last quarter 1976 are set.

oc(j) = HH76(3) + QDI

i=1,2,...,10=sector index.

QC=consumption, QDI=disposable income, HH76=input-
output shares (see Section 3).

QDI is estimated in a certain function which takes
into account the whole tax system, wage system
etc. This is done in the function QDIAINIT.
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Section 5 The Data Base

The macro data for the initialization come from
workspace MACRO and the micro data from workspace
S176, see Appendix B.

Below, there 1is a Dbrief documentation of the

variables appearing in these two workspaces.

5.1 Workspace MACRO

In general, most of the variables refer to 1976 or
1976 and a couple of years ahead (to form exogen-

ous time series). The only exceptions are:

Period
TLAEXP (export price indices) 1970-80
IMPLAPRIS, IMPLAPRISAIN (domestic price-indices) 1974-77
HISTATXVA2( "moms" 1974-77

TLAEXP 1is a long time series which is used to
extrapolate a future time series starting 1977,
i.e. the variable EXOAQDPFOR mentioned previously.
IMPLAPRIS etc are a bit longer to be able to
guarterlize data for 1976, 1977. The values for
1974 are redundant, though.

Sources:
Reference person for all variables except SALES76,
TLAEXP, LON and TIM: Louise Ahlstrtm (previously

IUI).

The national accounting statistics from SCB has
been used. Reference persons for SALES76, TLAEXP.
LON, TIM: Thomas Lindberg, Fredrik Bergholm, IUI.
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5.1.1 The Problem of Distributing Macro Data

There is a general problem of a practical nature
in connection with the three variables LON(=total
wage sum in sector 1,2,3,4), TIM(=total number of
working hours in sector 1,2,3,4) and SALES76(=to-
tal sales in sector 1,2,3,4). LON, TIM and SALES76
are used for micro initialization, as was mention-
ed in Section 4. They are the macro totals for

model variables like labour L and sales S.

The problem is that from SCB-figures we have
a) total wage sum in the industry
b) total number of working hours in the industry

c) total sales in the industry.

When a), b) and c¢) are distributed onto the 4
sectors (1-4 in the input-output system) we get
the variables LON, TIM and SALES76. There is a so
called "weighting matrix" which has been construct-
ed to do this job. However, the result seems to be
a bit unsatisfactory. In the consistency check
(Section 6) we find residuals indicating that
sector 1 is too small and sector 3 and (or) 4 are

too large. A consequence of this is that synthetic

firms in sector 1 get input shares (FAINKOP=the
quotient input/production, see Appendix A) larger

than 1. The behaviour of these companies disturb

the simulation during the first three-four years

in quite a conspicuous manner.

Apparently this problem is a crucial one in order
to obtain a proper initialization. In 1983 some
measures were taken to improve matters. Of course
there can be many reasons for the inconsistencies.
However, the distribution process clearly vyields

different results compared with the figures'in the
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input-output system I0O76 in Section 3. This can be

seen as follows:

Total sales in the 4 (industrial) sectors 1976 is
207 150 million Swedish crowns. SALES76 1is a
vector with four components where this amount has
been distributed onto the 4 sectors by aid of the
weighting matrix mentioned above. The following

result is then obtained:

SALES76 = (0.14, 0.18, 0.34, 0.34) « 207 150

On the other hand, if one distributes total sales
according to the proportions for gross production
(assuming that sales = production and thus neglect-
ing changes in finished goods inventories) in the
input-output system I076 (cf. Table 1, row 14,
columns 1 through 4) the following result is ob-

tained:

NYSALES76 = (0.18, 0.19, 0.33, 0.30) - 207 150

In 1983 we started using NYSALES76 instead of
SALES76 in the initialization procedure (initiali-
zation wvariant ISTART10). This reduced the incon-

sistencies in the initialization (cf. Section 6).

Future work in connection with the variables LON,
TIM and SALES76 should be directed towards ob-
taining more precise distribution procedures,
which at the same time are reasonably consistent

with the input-output system.
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5.1.2 Changes in the Input-Output Matrix

If the input-output matrix I076 is changed (cor-
rected) the function COEFFAIO has to be executed
to get new input-output coefficients IOCOEFF76.

5.2 Workspace S176

A good description of this workspace can be found
in Albrecht-Lindberg (1982). Sources: Reference
persons: Thomas Lindberg, IUI, Jim Albrecht, Colum-
bia University, New York. The Planning Survey
("Planenkiten"), collected by the Federation of
Swedish Industries, has been used (Ola Virin, Ker-

stin Wallmark).
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Section 6 The Consistency Control System

Many micro and macro variables are set during the
initialization procedure.

One important question is: Are the variables con-

sistent on the macro level?

To check this one has to sum the micro variables
up to country total or sector total (4 industrial
sectors) and check whether macro variables ob-
tained in this way "fit the 1976 input-output
system". This has already, briefly, been discussed
in Section 3.2. The T"input-output consistency

check" of the initialization is done as follows:

a) Form a matrix IO7GII, having the same form as
the input-output matrix I076 (see Section 3), from
the initialization by using the sum of micro vari-
ables when this 1is possible, and fill in with
macro values from 1076 when this is not possible.
We will call the input-output matrix IO76II, the

"control matrix" in this section.

b) IO76II is considered to be consistent if (1)
the values 1in IO76II do not differ "unreasonably
much"1® from 1076 and (2) horizontal sum of produc-

tion = vertical sum of production in I076.

A print-out of the control matrix IO76II is done
during the initialization 1in the sub function
IOAMATRIX, see Appendix C. On the following pages
an example from 1982 of such a print-out is pre-
sented. It is from the present initialization ver-
sion (that 1is, the one which can be found in

Appendices C and D).
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By definition, the horizontal sum (col 1,2 through
20 in row 1,2,...10) should be equal to the verti-
cal sum in col 1,2...10. The residual between the
horizontal and the vertical sum is printed out
under the headline "residual". The first number is
the residual in sector 1, the second in sector 2,
etc. The residuals in this case indicate that
there is too little production in sector 1 and too
much in sectors 3 and 4. (sector 1l: -1820, sector
3: 2573, sector 4: 7611).

This problem has already been discussed in Section
5 and 1is probably due to a bad distribution of
production and sales between the 4 industrial sec~
tors. The values in the "control-matrix" do not,
in general, seem to differ unreasonably much from
those of IO0O76. But the values in column 1 (sector
1) are apparently too small and the values in
column 17 (yearly inventory changes) seem to be

somewhat large in comparison with IO76.

The negative residual values in rows 5,6,...,10,
are due to that values in columns 5,6,...,10 are
expressed in 1975 vyear's prices. This error need
not affect the simulation much, though, since pro-
duction in sectors 5,6,...,10 in the simulation is
determined by inverting the input-output coeffi-

cient matrix IO.

Some other consistency controls are made in the

subfunction CONTROLS, see Appendix C. For example:

a) wages (average wage times number of employees)
in firm i + profits!? in firm i = value added in

firm i. (i=firm index).



The control matrix
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Table 3 (cont)

Rows and columns in the control matrix:

Row 1: Raw material sector

Row 2: Intermediate goods

Row 3: Investment goods and consumer durable
goods

Row 4: Consumption goods

Row 5: Agriculture, forestry, fishing

Row 6: Mining and quarrying

Row 7: 0il

Row 8: Construction

Row 9: Electricity

Row 10: Other services

Row 11: Commodity based indirect taxes

Row 12: Value added in producer's prices

Row 13: Correction

Row 14: Sum = production

Column 1, 2 through 10: Corresponding rows
Column 11: Government's consumption
Column 12: Household's consumption
Column 13: Government's investments
Column 14: Investments, buildings
Column 15: Investments in sector 6..10
Column 16: Other investments

Column 17: Change in stock

Column 18: Exports

Column 19: Imports

Column 20: Moms etc.

Column 21: Horizontal sum = production

Residuals R(i): {(million Swedish crowns)

20
Definition: R(i) = A(i,21) - £ A(i,3)
j=1

where A is the control matrix in Table 3.

R(1) = -1 820 R(6) = -18
R(2) = 742 R(7) = -154
R(3) = 573 R(8) = -3 981
R(4) = 611 R(9) = -447
R(5) = -3 302 R(10) = -3 627
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b) the input share (compare the variables FAINKOP
and BRINKOP in Appendix A) in sectors 1,2,3,4

obtained by summing the micro-units (fpurchases/
tproduction) should be equal to the input share

from the input-output matrix I076.

The printout of the consistency control matrix
IO?GII can be made (option) during any initializa-
tion, and the user can thus check whether the
residuals can be considered to be small enough for

performing the simulation experiment afterwards.
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Section 7 On Simulation Techniques

This section is a bridge between Part 1 and Part 2
of the MOSES-manual. We give some examples of how
this manual could be used in connection with simu-
lation experiments. This section presupposes know-

ledge of the three first chapters in Part 1.

Let us assume, for example, that we wish to extend
the micro data base with more real firms and that
we want to make experiments varying the foreign
export price index and the growth of the govern-
ment sector. How do we go about to accomplish
this?

To begin with the micro data base must be updated.
This means that the 5 variables in the workspace
S176, see Appendix B, must be updated. This can be
done according to instructions in Albrecht, Lind-
berg (1982). There 1is one problem, though. We
cannot repeat old experiments if we simply update
8176 without taking extra measures. Therefore we
must look at the function ESTABLISHMENTS where
micro data are processed (cf. Section 4). We read

the beginning of the function in Appendix C.

There is a line in the beginning where there is a
test for whether a firm belongs to the 1list of
firms chosen to be included in the experiment.
This is 1line [31] in Appendix C, function
ESTABLISHMENTS. Apparently this means that if we
extend all other micro data base variables (i.e.
5' FADATA, FIRMID, RAMARKET) new firms won't enter
the simulation unless LIST is updated as well. If
we update LIST during the initialization procedure
new firms enter the simulation as an initializa-

tiom variant, which in turn means that old experi-
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ments can be repeated. Therefore we use the
ISTARTXX- function (cf. Section 2) to extend LIST.
The techniques involved can be found in part 1.
The new 1line needed to update LIST will be (for
example)

LIST « LIST, 4.95 4.96.

The numbers 4.95 and 4.96 are code-numbers for new
firms. We call the initialization version 11, i.e.
we use ISTARTI11. ISTART11l is shown in Figure 6.

Let us now change the export price index. From
Section 4 we know that it 1is an exogenous time
series called EXOAQDPFOR. We find EXOAQDPFOR 1in
Appendix C in the subfunction MARKETS on line
[56]. In ISTART11 we should swap that line for a
new one. The matrix EXOAQDPFOR is (as we see in
Appendix A) the change in the export price index
each quarter during the simulation, for each of
the 4 industrial sectors. If we, for example, wish
to make an experiment with a 2 percent change
every quarter for all firms, each component of
EXOCAQDPFOR should be given the value 0.02. The
size of EXOAQDPFOR 1is not quite obvious. How many
quarters ought one to use in the matrix? The maxi-
mum number of years to simulatel® in the standard
initialization is 30 years. Therefore it might be
appropriate to use 120 quarters. The export price
index must have a start value too. Close inspec-
tion of the subfunction MARKETS reveals that the
model variables QPFOR and QDPFOR should be given
new values too. If we don't care much about the
first simulated quarter one could, however, skip
this and let QPFOR and QDPFOR keep their values

form the standard initijialization version.

Let us finally change the government sector employ-

ment growth, which also 1is an exogenous time
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series (cf. Appendix A), called EXOAREALCHLG. From
Section 4 we know that one line in the subfunction
PUBLICASECTOR should be changed. We do this in
ISTART11. If we let each component of the vector
EXOAREALCHLG take the wvalue 2,500, this means that
2,500 people will be taken from "the pool of unem-
ployment" each guarter during the simulation
(unless the pool is empty). The government sector
has priority, i.e. firms take people from the
"pool of unemployment" after the government sector

has satisfied its demand for people.l?

ISTART11 is shown on the next page, together with
another example, ISTART12. '

Let us go on by describing another experiment,
corresponding to ISTART12.

In this experiment we wish to change the behaviour
of firms in connection with profit targets. We
also want to make changes in the production func-
tion of individual firms. From Section 4 we know
that most parameters (definition in Section 1) can
be given values 1in the function MARKETSADATA.
After having checked the parameters in this func-
tion with the description in Appendix A we find
that SMT 1is a parameter affecting the profit
target behaviour. SMT is not a vector,?20 so we
can not change the Dbehaviour of an individual
firm, only all the firms at the same time. SMT
could be given any value between 0O and 1. The
construction of SMT is described in section 1, but
in general one has to consult the MOSES code, i.e.
the simulation program itself, to check the con-~
struction of the parameter. The MOSES code 1is not
included 1in this paper, but is available at IUI.

It will be included in another part of the documen-
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Fiqure 6 Initialization variants and experiment

variants, examples
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Note: These functions are examples which no longer
are stored in ISTART- and MSTART-workspaces.
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tation. We set SMT equal to 1 which means that we
don't update profit targets over time. Similarly,
we find a parameter INVEFF affecting the produc-
tion function. The parameter INVEFF vields
AQTOP/INV where QTOP is maximum production ca-
pacity and INV is investments 1in machinery and
buildings. Apparently INVEFF describes the mar-
ginal efficiency of new equipment, i.e. how much
the production frontier is pushed upwards due to
investments. Since INVEFF is a vector (length =
number of firms) we could change this parameter
for individual firms. SMT and INVEFF are changed
in ISTART12, in Figure 6.
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7.1 New variables { IMPORTANT)

If new variables are added to the model two extra
measures have to be taken. Firstly, add the name
of the variable to a variable 1list in workspace
VLISTS (cf. Part 1l). All model variables coming
out from initialization should be registered?!
there. Secondly, add a line in the MOSES-model in
a subfunction called NULLIFY. Say that the new
variable is called QF. Then the line:

SHRINK 'QF’

should be added in the function NULLIFY.

The reason for this procedure is that some firms
go Dbankrupt during the simulation and then all
micro variables which are vectors become shrunk
(one firm is deleted from the vector). Micro
variables which are vectors?? must be part of this
"shrinking system” and that's why the 1line above
must be added. One should extend NULLIFY by using
the function MODADD in a MSTARTXX-function (cf.
Part 1). This is done in MSTART13 in Figure 6.
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7.2 Experiment variants, exogenous exports

One common experiment variant is to make some
endogenous variable in the simulation exogenous
instead. One can, for example, make exports ex-
ogenous. This was done in connection with experi-
ments concerning multiplier effects on the Swedish

economy described in Bergholm (1984).

The necessary changes can be made in a MSTART-
function. In Figure 7 below ggg§23 lines from
experiment version 10, MSTART10, are shown (cf.
Part 1 of the manual):

Figure 7

¥ MBTARTLO
ria1 EXOAEXPORT+Xx@5+QP
£121 Tilel
Ciud RATE«{(pQ) el , 00% (1+4)

£iel "EXPORTAMARKETS ' MODADD " QSUFORewQSUFORCEXDAEXPUORTXRATE=TID
L1913 "EXPORTAMARKETS ' MODADDLAST ‘' XeQBUFOR+GOPTHU’
2ol "EXPORTAMARKETS ' MODADDLAST "TIDeTID+L"
L2171 "NULLIFY ' MODADDLAST ° SHRINK ~ T RATE™S
r2z21 "NULLIFY' MODADDLAST ° SHRINK ' CEXOAEXPORT '
¥

Line [18] in MSTART10 makes exports QSUFOR exogen-
ous.

TID

’

QSUFOR = EXOAEXPORT -+ (RATE)

where EXOAEXPORT is the export volume for TID = O,
TID is the time variable (measured in simulated

quarters) and RATE is the growth rate. The func-
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tion MODADDLAST adds the line at the end of the
function specified as left hand argument. Note the
necessary additions to the subfunction NULLIFY
(cf. Section 7.1). To be able to construct and
fully understand MSTART-functions like MSTARTI1O
one has to consult the MOSES code, cf. Eliasson-

Heiman-Olavi (1978).
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7.3 Change of Starting Year of Simulation

To be able to start the simulation in some other
year than 1976, requires the creation of a new
data base for that year.

This manual provides the user with essential infor-
mation for that task. The whole macro data base is
described in Appendix B. This should be updated to
the year in question. Price indices come (in gen-
eral) from SCB data and taxes, sales etc. from
national accounting statistics. The cumbersome

task 1is, above all, the input-output system. To

update this to, for example, 1982 would probably
mean months of work. There is, however, a short
cut method of updating the input-output matrix

(coefficients).

One could simply run the model for five years and
let the simulated coefficients be an approximation
of the real coefficients. Consistency problems
will probably appear, though (cf. Sections 5 and
6).

Micro data can rather easily be fetched from the
Planning Survey, since it 1is collected yearly
since 1975 with small changes in the format of the

gquestionnaire.

The initialization procedure (Appendix C) applies,
for the time being, only to the starting vyear
1976. However, one need not change it much to be
able to use it in connection with another starting
year. Some obvious changes are: New workspaces for
macro and micro data should be input to the ini-
tialization program. One should not change the

names of the variables (for example I076 etc.)
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although that would be natural, or, alternatively,
rename them (for example 1082 <« I076) in the begin-

ning of the initialization.

7.4 Simulation extension, the ENTRY block

In the MOSES code* there is a function making the
entry of firms possible. It is called ADDFIRM and

is documented in Appendix D.

The idea behind this facility was to remedy the
asymmetry connected with the exit-mechanism in the
standard version of the model. Firms (cf. Section
7.1) go bankrupt (exit) during the simulation but
no inflow of new firms takes place. The ENTRY
module 1is still rather primitive and improvements
are to be made. ADDFIRM should be used in MSTART-

functions.

* Not documented 1in this manual. See Eliasson-
Heiman-Olavi (1978). A full documentation will
appear (not published vyet).



APPENDIX A VARIABLES COMING OUT FROM IIITIALIZK?
TION, AN ALPHABETICAL LIST

The concepts "start-up variable", "exogenous time

series, "constants", "parameters" and "micro vari-

ables" from Section 1 are used to describe type of

variable.

This variable 1list is of utmost importance in

connection with simulation experiments. To be able

to set parameter values, change exogenous time
series or start-up variables, this list must be

consulited.

This list also specifies the result of the initia-

lization. To be able to check this result Appendix
A is a gquide which considerably facilitates work
with the model. Previously a lot of "time consum-
ing detective work" was needed for almost any
little change in the initialization procedure or
the simulation. Knowledge about the meaning of the
model variables below was, in the lack of written
documentation, based on experience and scattered

notes.

Appendix A 1is also needed if one wants to extend
the model. In such a situation one must do a lot
of checking up on the input to the model, i.e. the

variables below.

Note that Appendix A yields a specification of
input needed to start the model any vyear, not
necessarily the present starting year 1976. Thus,
this appendix is a piece of information needed
when constructing another starting year for the

simulation.
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All the wvariables Dbelow (with exception for
FAINKOP och BRINKOP), are inputs to the model.
Start—-up variables usually refer to the last quar-
ter 1976 since the model is running by quarters.
Some variables also refer to the whole year 1976,
though. In the "code-column" we write vectors and
matrices with indexes, i.e., we write v(i) instead
of v, if v is a vector. In the "type-column" we

tell the range of the index i.

MODEL VARIABLES
— An Alphabetical List

Code Type Used in (purpose)
ALFABW Constant, INVFIN to determine
micro variable, firms' desired change
parameter in borrowing. INVFIN =
investment part of model
ALFA3 Constants, The household sector
ALFA4 parameters part of the model
AMAN (i, 3) Start-up vari- For each firm, a three
able i=1,2,3... component vector accomo-
number of firms dating the two-quarter
i=1,2,3 lag of layoffs
micro variable
AMANAyear Technical vari-
able, needed
for simulation
BAD(1i) Start-up Investment financing
variable, part of the model.
micro variable. Counts number of quar-
i=1l,2...number ters a firm has negative
of firms net worth. If BAD > 6
then it is nullified
in the model
BETA Constant, Constant used to compute
micro variable optimum finished-goods
parameter inventory level
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Code Type Used in (purpose)
BETAl(3) Constant. COMPUTE EXPENDITURES to
Vector of adjust household expen-
length 12 ditures in different
j=1,2,...12 categories to the income
constraint
BETA2(3) Constant, COMPUTE EXPENDITURES to
ji=1,2,...12 adjust household expen-
ditures in different
categories to the income
constraint
SUM(BETA2) = 1
BETA3(3) Constant, COMPUTE EXPENDITURES to
j=1,2,...12 adjust household expen-—
ditures in different
categories to the income
constraint. All BETA3(j)
= 0 for the present
BETABW Constant, INVFIN to determine
micro variable, firms' desired change in
parameter borrowing. INVFIN =
investment financing
part of the model.
BIG(i) Constant, Maximum inventory level
micro variable (fraction of sales).
i=1,2,3... Finished goods.

BRINKOP(3)

BW(i)

CHM (1)

cva(j)

number of firms

Information
variable
i=1,2,3,4

Start-up
variable,
micro variable
1i=1,2, 004,
number of firms

Start-up
variable,
micro variable
i=1,2,3...,
number of firms

Start-up
variable
j=1,2,...11

Average input share in
each industrial sector.
For the definition of
input share, see Section
3.3 in this manual.
BRINKOP=input/production

A firm's total borrowing
Last quarter 1976.

Yearly change in M
(profit margin).
Change 1975-76.

CVA = QC but in
fixed prices



Code Type Used in (purpose)

DELAYAINV (i, j) Start-up Investments between
variable plan and fulfilment.
micro variable Three stages.
i=l'2,ooo'

DP (i)
DW (i)
DS (i)
DO(i)

DVA (i)

DUR

El
E2

ELINV

ENTRY

EPS

EXOAQCHTXVA1 (3)

EXOAQCHTXVA2(5)

number of firms
j=1,2,3

Start-up
variables,
micro variables
i=1,2, ...,
number of firms

Start-up
variable,
micro variable
i=1,2,¢4.,
number of firms

Index

Constant,
micro variable,
parameter

Constant,
micro variable,
parameter

Constant,
parameter

Constant,
micro variable,
parameter

Exogenous
time-series
j=1,2,...NQR,
NQR = number of
guarters in the
simulation.

Yearly change
(a fraction) of P, W,
§ and Q respectively

Change in VA
(a fraction)

DUR = 3

Used in YEARLY EXPECTA-
TIONS in the model. E2=0
at present (Jan. 1982)

An elasticity, reducing
firms' desired new bor-
rowing (and hence in
vestments) whenever ca-
pacity 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).

EPS = 0 and thus
redundant at present
(Jan. 1982).

TAXVA2 = value added
tax rate =

"MOMS "EXOAQCHTXVAZ is
change in the "MOMS-
rate". TXVAl refers to
investment goods.
EXOAQCHTXVAl is the
change in that tax rate.



Code Type Used in (purpose)
EXOAQDINVBLD(Jj) Exogenous Quarterly change
time-series (a fraction) of QINVBLD
j=1,2..NQR = investments in
NQR = number of residential construction
quarters in the
simulation
EXOAQDINVG(j) Exogenous Quarterly change

EXOADINVIN(J)

EXOAQDPFOR (i, j)

EXOAQDPIN (i, 3)

EXOAREALCHLG (3)

EXOARI(3)

time-series
j=1,2,..NQR
NQR number of
quarters in the
simulation

Exogenous
time~series
j=1,2,..NQR
NQR number of
quarters in the
simulation

Exogenous
time-series

(a matrix)
i=1,2,3,4
j=1,2,3..NQR.
NQR = number of
quarters in the
simulation.
micro variable

Exogenous time-
series
i=5,6,7,8,9,10
3=1,2,...NQR
NQR number of
quarters in the
simulation

Exogenous
time-series
j=1,2,..NQR
NQR = number of
quarters in the
simulation

Exogenous
time-series
NQR = number of
j=1,2...NQR
quarters in the
simulation

(a fraction) of QINVG =
investments in the
government sector

Quarterly change

{(a fraction) of QINVIN =
investments in sectors
5,6,...10.

The change (a fraction)
in foreign price index,
for each of the 4
industrial sectors

Quarterly change in
domestic price index in
sectors 5,6,7,8,9,10.

A variable (vector)
telling the number of
people to be added to
the government sector
each quarter.
(Government demand)

The rate of interest.



Code

Type

Used in (purpose)

EXOARIBWFOR(j)

EXOARIDEPFOR(3)

EXOARSUBS (i, j)

EXOATXC ()

EXOATXI1(7)

EXOATXI2(3)

EXOATXW(3)

Exogenous

time-series
j=1,2...NQR
NQR =

simulation

Exogenous

time-series
3=1,2...NQR
NQR =

simulation

Exogenous
time-series,
micro variable
i=1,2,3,4
j=1,2,...NQR
NQR =

simulation. i
sector index

Exogenous
time-series
j=1,2...NYR
NYR=number of
yvears in the
simulation

Exogenous
time~series
j=1,2,..NYR
NYR=number of
yearsin the
simulation

Exogenous
time-series

Exogenous
time-series
j=1,2...NYR
NYR=number of
yvears in the
simulation

number of
quarters in the

number of
guarters in the

number of
gquarters in the

The foreign lending
rate of interest

The foreign deposit
rate of interest

Subventions to the
individual firm,
expressed as a fraction
of sales. Equal for all
firms in a sector.

Corporate tax-rate.
(Tax on firms)

Income~-tax rate
(for households)

Some kind of income tax
rate used in another
version of the MOSES-
model than the present
(Jan. 1982). Can't be
omitted for technical
reasons but redundant

Payroll—~tax rate for the
non-government sectors.



Code Type Used in (purpose)
EXOATXWG ( j) Exogenous Payroll-tax rate for the
time-~series government sector.

j=1'2000NYR
NYR=number of
vears in the

simulation
EXPDW (i) Start-up Expected change
EXPDS (i) variables, (a fraction) in
EXPDP (i) micro variables P, W and S.
i=l,2... number

of firms etc.

EXPXDP Constants, Expected rate of
micro variables price~change
EXPXDW parameters Expected rate of
wage-change
EXPXDS Expected rate of

sales~-change
These are the constant
components of
expectations, entered

exogenously
FASS Constant Bank-parameter
FD Constant Bank~-parameter
FIP Constants, Used in "Quarterly-
FIW micro variables Expectations" in
FIS parameters the model
FirstAsimAyear Technical vari-
able, needed
for simulation
FundslAareh Constant Bankparameter
enough
FAINKOP (i) Information FAINKOP is not used in
variable the model. Each firms's
i=1,2,... input share (fraction
number of firms of production) of
input goods, 1976.
See Section 3.3, Part 2.
GAMMA Constant, A constant telling how
micro variable, big a wage increase is
parameter needed, for making a

person leave his job for
another job. GAMMA = 0.1
at present



Code Type Used in (purpose)
GKOFF(3) Constant Government purchasing
j=1,2,...10 (less investments) in
each sector, as
a fraction of
Government wage
sum. GKOFF is
a vector.
HISTDP (i) Constants, For each firm a time-
HISTDW(i) micro variables smoothed average of its
HISTDS(1i) i=1,2,... experienced (histori-
number of firms cal) price changes
(HISTDP), wage changes
(HISTDW) and sales
changes (HISTDS)
HISTDPDEV(1i) Start-up For each firm a time-
HISTDSDEV(i) variables, smoothed average of the
HISTDPDEV(i) micro variables difference between
i=1,2,... actual and expected

HISTDPDEV2 (i)
HISTDSDEV2(1i)
HISTDWDEV2(i)

IMBETA

IMBIG(1i)

IMP(1i)

IMP(3)

IMPLPAREF

number of firms

Constants,
micro variables
i=1,2, ¢
number of firms

Constant,
micro variable,
parameter

Constant,
micro variable
i=1,2,...
number of firms

i=1,2,3,4
Start-up
variable
micro variable

j=5,6,...10
Constant,
macro variable

Technical vari-
able needed for
simulation

increase in price level,
wage level and sales

Redundant at present
because E2 = 0

Constant used to compute
optimum input-goods
inventory level = 0.5

Maximum inventory level
(fraction of sales).
Input goods.

Import share in sectors
1,2,3,4 (the industrial
sectors). Start-up value

Import share in external
sectors 5,...10.
Constant.

NOTE: IMP is a start-up
variable and a constant
at the same timel!



Code

Type

Used in (purpose)

IMSMALL(1i)

IMSTO(i, j)

IN

INVEFF(1i)

10(4,3)

102 (i,3)

I03 (i,3)

IOTA

K1(1i)

Constant,
micro variable
i=1,2,...
number of firms

Start-up vari-
able (matrix),
micro variable
i=1,2,3..
number of firms
3=1,2,3,...10

Vector-index

Start-up
variable

micro variable
i=1,2,3...
number of firms

Constant,
micro variable
i=1...10
j=1...10

Constant,
i=1,2,3,4
j=5,6,...10

Constant,
i=5,6..10
3j=5,6,...10

Constant,
micro variable,
parameter

Micro variable
start-up vari-
able i=1,2...

number of firms

Minimum inventory level
(fraction of sales).
Input goods.

Inventory level of input
goods for each type of
product (10 sectors).
Fixed (1976 year's)
prices

Index for external

sectors
IN = 5,6,71819110

The quotient

change in QTOP
investment

QTOP = potential maximum

production level.

Production function

parameter

Input-output coeffi-
cients, 10x10 matrix.
Tells the share of pro-
duction in sector j
coming from sector i

10

£ I0(i,j) + value
i=1
added share = 1

Input-output coefficient
Submatrix of IO(i, j)

Input-output coeffi-
cients. Submatrix of
10(i,3j), which is in-
verted during simulation

A constant used by firms
to form their initial
wage offer in

LABOUR SEARCH.

IOTA=0.5 at present

For each firm, the
replacement value of its
production equipment



Code Type Used in (purpose)
K2(1i) Micro variable For each firm,
start-up vari-~ 1its current assets

able i=1,2,... last quarter 1976
number of firms

Kappal Constants Bankparameters

Kappa2

K1BOOK(1i) Start-up For each firm, the book
variable value (1976) (for

micro variable taxation purposes) of
its production equipment

KSI Constant, A constant, used in
micro variable, LABOUR SEARCH which
parameter tells by how much a firm

raises its own wage
level after it has per-
formed an unsuccessful
attack

KSI = 0.25 at present

L(i) Start-up vari- Number of people
able i=1,2... in each firm.
number of firms Last quarter 1976
micro variable

Lamdal Constants Bank-parameters
Lamda?2

LastATXI2Ayear Technical vari-
able needed for

simulation

LastAyear Technical vari- LastAyear = 1976.
able needed for
simulation

LEFT(1i) Logical vector Logical vector indicat-
(start-up ing whether a firm is
variable) out of business or not.
i=1,2... During simulation

number of firms LEFT(i) takes the value
zero if firm i is
nullified (deleted)

LG Start-up Number of people em-
variable ployed in the government
sector last quarter 1976
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Code Type Used in (purpose)
LIQB Start-up The bank's holdings of
variable "liquidity" of an
unspecified nature.
Updated in BANK UPDATE
LIQBFOR Start-up The bank's current hold-
variable ings of foreign "li-
guidity" of an unspeci-
fied nature. Updated in
BANK TRANSACTIONS
LOSS Constant, Used in connection with
micro variable, production function
parameter
LU Start-up Number of people unem-
variable ployed last quarter 1976
M(1i) Start-up Profit margin
variable (profit/value added) for
micro variable each firm the whole 1976
i=1,20..
number of firms
MARKET (i) Start-up MARKET(i)=1 or 2 or 3
variable or 4. This variable
micro variable tells to which sector a
i=1,2,3... certain firm belongs
number of firms
MARKETAITER Parameter Telling the number of
iterations in the
product market process
in the model
MAXDP Constant, ADJUST-PRICES
micro variable, in the model
parameter
Maxqgchri Constant Bank-parameter.
Maximum change in
rate of interest
Maxri Constant Bank-parameter
Maxridiff Constant Bank-parameter
MB Constant Bank-parameter
Minri Constant Bank-parameter



Code Type Used in (purpose)
MHIST (i) Start-up For each firm,
variable an average of past
micro variable profit margins
i=1,2,3... (a fraction)
number of firms
MKT "Vector index” 1Index for industrial
MKT=1,2,3,4 sectors=1,2,3,4. In the
APL-language "vector
indices" are allowed.
MTEC(3) Start-up On each market, sector
variable 1,2,3,4, a technology
micro variable factor of modern equip-
j=1,2,3,4 ment (potentially pro-
duced units per person
and quarter). Last
guarter 1976. Production
function parameter
NDUR "Vector-index"
=112'415u. -ll
NDURADUR "Vector-index"
=1,2,3,4...11
NITER Parameter Telling the number of
labour-market itera-
tions in the labour mar-
ket process in the model
NH Ceonstant The number of households
in the model
NMARKETS Index The number of industrial
sectors in the model=4
NWB Start-up The net value of the
variable bank. Residual between
assets and liabilities
OMEGA(3) Constant, A distribution vector
micro-variable indicating how firms'
i=1,2,...10 outlays for investments

are allocated on pur-
chases from different
model sectors. Assumed
to be equal for all
firms



Code

Type

Used in (purpose)

OMEGABLD( j)

OMEGAG (3)

OMEGAIN(3)

ORIGMARKET (i)

P (i)

POSG

POSGFOR

PAREF (j)

Q(i)

Constant
j=l s 2, .. .10

Constant
j=1,2...10

Constant
j=1,2,...10

Vector
i=1'20..
number of firms

Start up
variable
i=1,2,3...
micro variable

Start up
variable

Start up
variable

Constant
j=1,200010

Start up
variable

micro variable
i=1,2,3...
number of firms

A distribution vector
indicating how invest-
ments in residential
construction result in
purchases different
model sectors

A distribution vector
indicating how govern-
ment investments result
in purchasing from dif-
ferent model sectors

A distribution vector
indicating how invest-
ments from external
sectors (5,6,7...10)
(iess residential con-
struction) result in
purchases from different
model sectors

Copy of the vector
MARKET. Needed because
MARKET will be changed
during simulation

Yearly price index 1976
=100 for all i
(IMPORTANT)

The government's net
position in the bank

The government's net
foreign deposit/borrow-
ing position 1976

Reference-price level.
QPDOM+"value added tax"
(=MOMS) value

Yearly production in
each firm 1976,
in fixed (1976) prices



Code Type Used in (purpose)

Qc(3) Start up Each household's con-
variable sumption of products
j=1,2...11 from the 10 sectors.

QCe (number of house-
holds) yields aggregate
consumption. The 1llth
component is redundant.
Last quarter 1976.
Current prices

QCHRI Start up Change in RI
variable (rate of interest)

QCPIL Start up Quarterly consumer price
variable index. Last quarter 1976

QDCPI Start up Quarterly change (a
variable fraction) of quarterly

price index QCPI.
Last quarter 1976

QDI Start up Disposable income per

variable household. QDIe«(number
of households)=aggregate
disposable income. Last
quarter 1976

QDMTEC(3) Constant On each market, the rate
micro variable of technology upgrade
j=1,2,3,4 for production equipment
parameter (a fraction on quarterly

basis) .
Entered exogenously

QDPDOM(1) Start up Change in QPDOM.
variable A fraction.
micro variable Last quarter 1976.
i=1,2...10 10 sectors

QDWIND Start-up Average wage increase in
variable the industry (sector

1+2+3+4) during one
quarter (a fraction)

QIMQ(i,3) Start-up Each firm's quarterly
variable purchases of each kind

micro variable
i=1,2,3...,
number of firms
j=1,2...10

of product (10 sectors).
Fixed (1976) prices.
Last gquarter 1976
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Code

Type

Used in (purpose)

QINPAY

QINV (i)

QINVBLD

QINVG

QINVLAG (i)

QINVIN

QP (1)

QPDOM( 5)

QPFOR( 3)

Start-up
variable

Start-up
variable

micro variable
i=1,2,3...
number of firms

Start-up
variable

Start-up
variable

Start-up
variable

micro variable
i=1,2,3...
number of firms

Start-up
variable

Start—-up
variable
i=1,2...

number of firms
micro variable

Start-up
variable

(micro-variable
to some extent)
3=1,2,3,4...11

Start-up
variable

j=l,2;ooo4
micro variable

Households' aggregate
wage and capital income
from the external sec-
tors (sectors 5,6...10)
during one quarter. Com-
puted in EXTERNAIL SEC-
TORS. Last quarter 1976

Each firm's investments
during a quarter. Will
enter the bookkeeping
next quarter (last quar-
ter 1976). NOTE: QINV

is in current prices.

Investments in the con-
struction sector last
gquarter 1976

Government investments
last quarter 1976

Each firm's investment
plans during a guarter.
(There is a couple of
gquarter's delay between
plan and fulfilment of
investment. )

Last quarter 1976

Investments in sectors
5,6..,10.
Last quarter 1976

Quarterly price-index
for each firm.
Last quarter 1976

Domestic quarterly price
index in the four indus-
trial sectors last quar-
ter 1976. Each firm has
the same domestic price
in a sector

The foreign price index
last quarter 1976.

4 sectors. Each firm has
the same foreign price
in a sector
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Code Type Used in (purpose)

QPH( j) Start-up Domestic prices for
variable households for 10
j=1,2...11 sectors. The 1ll:th

component is redundant,
but must be there for
technical reasons

Q0 (i) Start-up Same as Q, but applies
variable to quarter instead of
micro variable vyear. Last quarter 1976

Qs (i) Start-up Same as S, but
variable quarterly variable.
micro variable Last quarter 1976

QSAVHREQ Start-up One quarter's reduction
variable in aggregate household

borrowing

QTOP (1) Start-up Potential maximum pro-
variable duction in each firm's
micro variable production function
i=1,2,3... Last quarter 1976
number of firms

QTDIV Start-up One quarter's aggregate
variable payments of dividends

from firms to households
Last gquarter 1976

QTTAX Start-up Total tax receipts by

variable the government during
one quarter. Updated in
GOVERNMENT ACCOUNTING.
Last guarter 1976

QvAa (i) Start-up Same as VA, but last
variable guarter 1976 instead
micro variable of the whole vear

ow(i) Start-up Same as W, but refers to
variable quarter instead. (Wage
micro variable is expressed as the

yearly wage-sum though)

QWG (1) Start-up Same as WG, but refers
variable to last quarter 1976.
micro variable (Still expressed as
i=1,2... early wage-level)

number of firms
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Code Type Used in (purpose)
R Constant, Used in
micro variable YEARLY-EXPECTATIONS
parameter in the model
REDCHBW Constant, Maximum allowed change
micro variable in borrowing
parameter (fraction of borrowing)
RES (i) Start-up Parameter connected
variable with the production
micro variable function
i=112-'0
number of firms
RESDOWN Constant, Used in connection with
micro variable production function
parameter
RESMAX Constant A constant telling
micro variable, maximum slack any firm
parameter can possibly have
RESMAX = 0.2 (Jan. 1982)
RET Constant, Retirement rate on the
parameter labour market (a frac-
tion on quarterly basis)
RHO Constant Physical depreciation
micro variable rate of production
parameter equipment (a fraction on
quarterly basis)
RHOBOOK Constant Maximum allowed de-
micro-variable, preciation rate of pro-
parameter duction equipment, for
taxation purposes. A
fraction quarterly basis
RHODUR Constant, Depreciation rate of
parameter consumer durable goods
(a fraction on quarterly
basis)
Rfundl Constant Bank parameters
Rfund2
RI Start-up Rate of interest
variable (a fraction).

Last quarter 1976



Code Type Used in (purpose)
RIALSAEXOGENOUS Logical Means that EXOARI will
variable be used, i.e rate of
R1A1SAEXOGENOUS = 1 interest will be
exogenous
RLU Constant, Fraction used in
parameter HOUSEHOLD INIT to com-
pute unemployment com-
pensation in proportion
to average wage level
in the industry. RLU=0.6
(Dec.1982)
RSUBSACASH (i) Constant Government subventions

RSUBSAEXTRA (i)

RTD

RTRANS

RU

RW (i)

S(i)

micro~variable
i=1,2,3...
number of firms
parameter

Constant

micro variable
i=1,2...
number of firms
parameter

Constant
micro variable
parameter

Constant,
parameter

Start-up
variable

Constant,
micro variable
i=1,2...
number of firms
parameter

Start-up
variable

micro variable
i=1,2,3...
number of firms

to individual firms.
Temporary subvention.
The amount is expressed
as a fraction of sales

Government subventions
to individual firms ex-
pressed as a fraction of
sales in the firm. Non-
temporary subvention

Ratio between firms'
dividend payments and
corporate taxes

Ratio between total
transfer payments to
households (less unem-
ployment compensation)
and total taxes. Used in
HOUSEHOLD INIT; assumed
constant

Rate of unemployment
(fraction of total
labour-force) last
quarter 1976

A constant giving firms'
desired amount of work
ing capital (K2) as a
fraction of current
yearly sales

Yearly sales in each
firm (current prices)
1976
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Code Type Used in (purpose)

SAV Index. SAV=12

SHARE (1) Constant, SHARE (i) =
micro variable individual firm's input share
i=1,2... average inputshare in sector

number of firms See Section 3.3

SKREPA Constant, A constant factor by
parameter which the probability

for the pool of unem-
ployed to be selected at
a labour market attack
is upgraded, as com-
pared with the probabil-
ity for any firm to be
selectd. Used in

CONFRONT

SMALL (i) Constant, Minimum inventory level
micro variable (fraction of sales)
i=1,2,3... Finished goods
number of firms

SMOOTH( j) Constant Used in the household
j=1,2...12 part of the model

SMP Constant, This variable is used by
micro variable, firms to (each year)
parameter time-smooth their price-

experiences. Equal for
all firms

SMS Constant This variable is used by
micro-variable firms to (each year)
parameter time-smooth their sales

experiences

SMT Constant This variable controls
micro variable how quickly the profit-
value jan-82: target is changed be-
0.5 tween two quarters.
parameter Equal for all firms

SMW Constant, Used by firms to (each
micro variable, year) time-smooth their
parameter wage experiences

STO (1) Start-up Inventory level of
variable finished goods. Fixed
micro variable (1976 year's) prices.
i=1,2,3... Last quarter 1976

number of firms



Code Type Used in (purpose)
STODUR Start-up Each household's stock
variable of durable goods,
current prices,
last quarterl1976
TEC(1i) Start-up Parameter connected with
variable the production function
i=1,2... of the individual firm
number of firms
THETA Constant Parameter used in the
micro-variable 1labour market-process
parameter in the model
ThisAyear Technical = 1976
variable needed
for simulation
TMFASS Constant Bank~-parameter
TMFD Constant Bank-parameter
TMIMP(3) Constant Time constant for Swed-
i=1,2,3,4 ish consumers to adjust
micro variable import share (of demand)
parameter in each of the 4
industrial sectors
TMIMSTO Constant Constant used for inven-
micro variable tories. See the PLANQRE-
parameter VISE-part of the model.
Has to do with adjust-
ment-speed to optimum
inventory level
TMINV(3) Constant Average delay time to
micro variable install investments in
j=1,2,3,4 new production equipment
parameter Used in INVFIN; assumed
to be equal for all
firms in a sector.
Sectors 1,2,3,4
THMSTO Constant Constant used for inven-
micro variable tories. See the PLANQRE-
parameter VISE-part of the model.
Has to do with adjust-
ment-speed to achieve
optimum inventory level
T™X(]) Constant Time constant for firms
micro-variable when they adjust export
i=1,2,3,4 share. Common to all

parameter

firms in a sector



Code Type Used in (purpose)
TSTOCURF( j) Start-up For each industrial
variable sector (1..4) the aggre-
i=1,2,3,4 gate finished goods in-
ventories at current
factor prices
TSTOCURM( Jj) Start-up For each industrial
variable sector, the aggregate
=1,2,3,4 finished goods inven-
tories at current market
prices
TXI3 Technical
variable needed
for simulation
TXVAl Start-up Value added tax, last
variable gquarter 1976. Compare
with EXOAQCHTXVAl
TXVA2 Start-up Value added tax rate =
variable "Moms".
Last quarter 1976
VA (i) Start-up Valued added for each
variable firm 1976. Current
micro-variable prices in the model
i=1,2,3...
number of firms
UTREF Constant A "reference" level of
micro~variable capacity utilization.
Used in INVFIN when
firms form their desired
new borrowing and cor-
rect it for their cur-
rent degree of utiliza-
tion. Assumed equal for
all firms
w(i) Start-up Wage~sum per employee
variable (expressed as wage sum
micro-variable per year) the whole 1976
i=1,2,3...
number of firms
WG Start-up Wage level in government
variable sector 1976. Expressed

as: yearly wages/number
of people



Code Type Used in (purpose)
WGAREF Copy of WG for
technical
reasons
WH Start-up Each household's wealth
variable last quarter 1976

(current value of its
bank deposits)

WHRA Start-up Each household's so
variable called wealth ratio
(quotient between bank
deposits and gquarterly
disposable income)

WSG Start-up Total government wage

variable sum last quarter 1976.
Expressed as yearly
wage sum
WTIX Constant Probably redundant, at
WTIX=1 present
X(1i) Start-up Export share (exports/
variable production) for each
micro-variable firm in the 4 industrial
i=1,2,3,4,... sectors.

number of firms Last quarter 1976

XIN(3) Constant Export share (exports/
j=5,6,...10 production) in external
sectors (5,6...10).

Z Index
Z=11

The names of all the model-variables are stored in a

workspace VLISTS.

The contents of this workspace is listed below. The
names are stored in the text-variables:
VARIABELGRUPP1, ...VARIABELGRUPPS5, GRUPPI1.

Two functions COPYSAVE and KILL are also stored in this

workspace (documented in Appendix C).
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APPERDIX A: WORKSPACE VLISTS

I

3 3T PP ITIB®D®DIBTITDDITDRIDD

OOKUMENTATION

OKUMENTATION

DOCUMENTATION:

COMPLETE LISTS OF OUTPUT-VARIARLES FROM INITIALIZATION
VARIABELLISTAl= EXDGENOUS VARIABLES

VARIARELLIBTAZ2= ENDOGENOUS VARIARLES

VARIARELLISTA3= CONGTANTS
VARIARLELISTAY ., VARIABELLISTAS= OTHER VARIARLES (TECHNICAL)
GRUPP1 = VARIAFLES WHICH ARE TAKEN DIRETTLY FROM INPUT-
WORKSPACE MACRO.

IF NEW VARIAEBLES ARE ADDED T0O THE INITIALIZATION.THE
VARIABLELISTS ABOVE HAVE TO RE UPDATED WITH THE NEW
VARIABLES, OTHERWISE THE VARIABLES WILL BE DELETED

IN THE FUNCTION OUTPUTAOPERATIONS.

FREDRIK BERGHOLM ,DEC 1981
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APPENDIX A: WORKSPACE VLISTS

VARIARBRELGRUPP1

E¥OARSURS QINVG EXOAREALCHLG EXOCAQIINVG GKOFF OMEGAG XIN IMP IO 102 103
OMEGA OMEGARLD GQINVELD QINVIN EXOAQDINVIN EXOAQDINVELD QPFOR EXDA
QDPFOR EXOAQDPIN SHARE QIMTEC EXPXIP EXPXDW EXPXDS RET ENTRY EXO
AQCHTXVAL EXOAQCHTXVAZ2 MTEC WSG RSUBSAEXTRA RSURSACASH NH OMEGAIN

EXOATXC EXDATXI1 EXOATXW EXOATXWG EXOARI EXOARIRWFOR EXOARIDEPFOR
RET ENTRY EXOAQIINVELID

VARIARELGRUPP2

LG GWG WG LU IMP QPDOM X HISTDP HISTDW HISTDS HISTOPDEV2 HISTOWDEV2 HI
STOSDEV2 MHIST GQIMG L EXPOP EXPOW EXPOS DP DW DS DG P QW QS Q& @
VA @ P S W VA M DVA AMAN IMSTD STO QTOP TEC RES K1 K2 EW INVEFF
QINV QINVLAG DELAYAINV QTDIV KiEOOK GDWIND TSTOCURF
TSTOCURM QPH WH WHRA QC CVA QDCPI STONUR QSAVHREQ QCPI  K1EOOK QNP
LOM HISTDPDEV HISTDWDEV HISTOSDEV CHM QDI



- 77 -

APPENDIX A: WORKSPACE VLISTS

YARIAERELGRUPP3
RETA TMSTD IMRIG IMSMALL THMIMSTO IMRETA RHO RHOROOK RESMAX LOSS RESDOWN
WTIX RW ALFARW RETARW ELINV RTD THMINV EPS THMX TMIMP RLU MAXDP UTRE
F_R E1 E2 SMP SHW SHMS FIP FIW FIS GAMMA THETA K81 SKREPA I0TA SMAL
- L BIG RTRANS POSGFOR TMFASS THMFD FI' FASS KAPPA1 KAPPAZ RFUND1 RFU
N2 LAMDAL LAMDA2 MAXQCHRI MB MAXRIDIFF MINRI MAXRI FUNDSAAREAENOU
GH RHODOUR ALFA3 ALFAW RETAY BETA2 RETA3 SMOOTH SMT EADL REDCHEUW

VARIARELGRUPPUY
RIAISAEXOGENOUS MARKET MKT IN NDURADUR DUR NITER HMARKETAITER SAY Z NIUR
LEFT ° . FAINKDP BRINKOP

GRUPP1
TXVAL TXVAZ RI NWE LIGE POSG LIGEFOR RU QCHRI QTTAX QINPAY LASTAYEAR T
HISAYEAR FIRSTASIMAYEAR AMANAYEAR LASTATXIZAYEAR NMARKETS EX0ATXIZ
IMPLPAREF Tx13



APPENDIX B MACRO- AND MICRO-DATA
DOCUMENTATION DEC. 1983
WORKSPACE MACRO AND SI76

All wvariables (dec 83) in workspace MACRO are
listed in this appendix.This is a complete documen-
tation of the macro data base. The micro data base
is also complete, although firm variables are not
printed since they are confidential. This appendix
is needed, as a pattern, if one wants to initial-
ize the micro-to-macro model for another starting

year.

There are also 3 functions in workspace MACRO.
They are used to form certain variables during the
initialization procedure (AGGRITAX and
TLAEXPAPRISA76) or Dbefore the initialization
(COEFFAIO).

The variables are:

AMANAYEAR BLDARATEL BLDARATE2 EXOAQTXVAL
EXOAQTXVA2 EXOARI EXOARIBWFOR EXOARIDEPFOR
EXOATXC EXOATXI1 EXOATXI2 EXOATXW
EXOATXWG FIRSTASIMAYEAR GARATEL GARATE?2
HISTATXVA2 HOURSAPERAYEAR HUSHALLSDEP IMPLAPRIS
IMPLAPRISAIN IMPLPAREF INARATEL INARATE2
INITAGROWTH 1076 IOCOEFF76 LASTATXI2 AYEAR
LASTAYEAR LGTRENDCH LIOB LIQBFOR

LON LONAOFF MACROLIST NMARKETS

NWB POSQ QCHRI QINPAY

QTTAX RI RU SALES76
THISAYEAR TIM TIMAOFF TLAEXP
TRENDM TXC TXI1 TXVAl

TXVAZ2 TXVAZ TXW RSUBS




7

1.

1

0

0.

0.

0.

0.
0.

0

0.

AMANAYEAR
BLOARATEL
0u215
‘BLDARATE2
00273,
EXOAQTXVAL
0000 ‘
EXOAQTXVAZ
15 0.15 0.15 0,171 0

EXOARI
0981 0.0986 0.0979 0.
EXOARIBWFUOR
0614 0.071% 0.0746 0.
EXOARIDEPFOR
0519 0.0569 0.0677 0.
EXOATXC
G364 0.58 0,575 0.575
EXOATXIN

, 392 0.395

EXOATXIZ2
0005512% 0.0005466
EXOATXW

0.280 0.289 0,288 0,294

0

EXOATXUWG

307 0,309 0,309 0.312

APPERDIX B ﬂKHHESP!KﬂE MACRO

Probably redundant (jaﬁ 1982) ,but needed for technical reasons.
Growth-rate of investments in reésidential housing,1976.

Long term growth rate,dinvestments in reslidential housing.(yearly change)

value added tax on investments goods.Quarterly serles starting with
first quarter 1977.

.171value added tax .Quarterly series starting with first quarter 1977.

gﬁ%f% of interest, arterl series starting with first quarter 1977.
09 987 0.1011 0.0998 0.0999 0.0983 0.0954 0,09u7 0. 0992 0.1Q£?
Seo Qpppndix A, Quaterly series starting with fjrst quarter 19

07468 0.08%7 0.0933 0.1191 0.1081 0,1093 0.12u3 1508 0,1737
See appcndix A, QuarLerly series starting with first quarter 1977.

0709 0.0731 0,081 0.0894 0.1154 0.10u4 0.3056 0.1206 0.1471 0.17

Tax-rate,firms.Yearly series starting with 1977.
Income~tax rate ,housecholds.Yearly series starting with 1977.
Probably redundant,but needed for technical reasons.

Wage-tax rate.Yearly series starting with 1977.

Wage-tax rate,goverment sector,Yearly series starting with 1977.

6L



FIRSTASIMAYEAR
GARATE1L

1.08732

GARATER

1.03249

HISTATXVAZ
0.15 0.12
0.15 0.15
0.15 0.15
0.15 0,15

HOURSAPERAYEAR

1600

HUSHALSDEP

1,133900000E11

IMPLAPRIS

88.27192527
84, 99043977
80.23072889
B2.23609535

Pu., 18785677
?6.36711281
89, 77451494
89,78433598

IMPLAPRISAIN

T4.98647333
U 104B0123
83. 47457627
75.1002004
83.97033637
81.640625

?0.9268690264
?6.87819857
85.2672751
87.,6252505
89.30370793
89.67633929

APPENDIX B

100
100
100
100

100
100
100
100
100
100

WORKSPACE MACRO

First year of simulation.?77 stands for 1977.
Growth-rate of investments in the Goverment-sector,1976.

Long term growth-rate,investments in the government-sector, .

yearly change.

g-%g VALUE-ADDED TAX , "moms".

e A

0.15 Rows: VYears ,starting with 1974.
6.171 Columns: Quarters .

Average number of working hours per year,1976.,Roughly.

Household”s bank deposits 1976.

107.3170732 yEARLY PRICE-INDE{ SERIES,domestic prices.
103, 5372849 :
106.6072365 Rows: Sector 1,2,3,4 (Industrial sectors)

111.8047673 columns: Years;1974,1975,1976,1977

YEARLY PRICE~INDE{ SERIES,domestic prices.

111.1604083 pows: Sector 5,6,7,8,9,10

P4, 06345957

108.8857104 Columns: Years;1974,1975,1976,1977
105.511022

111.8853736

111.1049107

08



APPENDIX B WORKSPACE MACRO

Value added shares,from input-output matrix 1976.
IMPLPAREF : .
- valu ddgd_sharesl-inputshare.l0 sectors. (percentage-figures).
27.18 40.38 GG, 34 30.91 60.26 S8 35 Fofddgd,§haEesiziney This variable is used in some print-
out functions in the MOSES~-workspace.

i OeoééNARATEl Growth rate of investments in non-industrial sectors (sector 5,6..10),1976.
INARATED .

1.02519 Long term growth rate of investments in non-industrial sectors, (yearly
INITAGROWTH

h .
D.064 0.056 0.06 0.023 G rowth rate,labour productivity in the 4 industrial change)

sectors (sector 1,2,3,4).Used in function secondarypdata in
the initialization procedure.

18



3272
2029

P54

803
2400
2951
4136
1235

P04
3293

B736
154
32933

758
1953

3522

5102

243

37y
2929

973
8849

24785

APPENDIX B WORKSPACE MACRO

INPUT-OUTPUT matrix ,1976,in kr,expressed in 1975 year”s prices.

14

1076

5399
2075
14903
559U
6807
24
2346
26970
3580
30617
0

1}

0
155664

rows and 21 columns.

Documentation ,see section 3.

The f£irst 10 columns.

5869 1321 245 4 ] k192 U2
48035 Uu65 708 117 0 3498 170
12296 P15 503 213 0 46294 171
2041 ug72 2078 37 0 26L8 102
341 107468 383 1 0 1689 0
79 63 26 140 0 418 9
151 261 130 213 0 1009 488
2838 961 1383 142 0 10928 708
475 ugs 238 171 0 1118 328
5919 Huo2 1792 640 0 143 426
142 23T 163 i0 0 350 5
27422 19551 11452 2529 0 50892 6395
178 51 b1 35 0 238 0
62558 55738 19341 Hi13 0 2417 738

The 11 remaining columns.Final Demand side of the matrix.

1] 0 0 380 2754 12137 “11uvs8

558 0 869 2170 - 1135 14735 T12963
3110 ¢ 4836 10231 1687 29947 T24563
112 0 175 132 782 Thw50 15980

0 0 128 408 95 1351 “3597

0 0 0 g 67 1134 3015

0 0 0 0 186 1778 K-L34}
17893 12436 w482 765 1067 7062 W53
0 0 0 0 e 319 “306

379 0 591 0 316 10370 T16362

0 0 0 0 0 ' 0 0

0 0 ] 0 0 0 0

0 0 0 0 0 0 )]
22052 12436 11281 14089 7163 86284 “e9209

1943
2035
3079
6484
312

]

8u2
874
1010
25656
2261
64383
1
117881

214
5329
7894

29493
3763
2230
6025
6221
421
29496

27209

32933
35423
62558
95738
19341
G413
0
2417
9738
117881
0

o

0
B30440

[4:]
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INPUT~OUTPUT coefficients

APPENDIX B

See function COEFEAIO on p.l2
The first 10 columns

IOCOEFF76 |

0.08
0.15
0.07

8.09
0.08
0.20
0.03
0.01
0.0¢0
0.00
06.05
0.01
0.09
6.00
0.44
0.00

0.02
0.08
0.02
0.27
0.19
6.00
0.00
0.02
0.01
0.08
0.0
0.35
0.00

WORKSPACE MACRO

in this appendix.See also section 3.

0.01%
. 0,05
0.03
0.11
0.02
0.00
0.01
0.07
0.01
0.09
.01
0,59
0.00

0.02
0.03
0.05
0.02
6.00
0.03
6.05
0.0%
0,04
0.15
0.00
6.57
0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.05
0,04
0.07
0.03
g.02
0.00
0,01
0.12
0.01
0.10
0.00
0.55

0.00

estimated from 1076.Vertical sum=1.13 rows,lQ columns.

0.10
0.02
0.02
0.01
0.00
0,00
0.05
0.07
0.03
0.0%
0.00
0.66
0.00

0.02
0.02
0.03
0.06
0.00
0.00
0.01
0.08
0.01
0.22
6.02
0.55
6.00

€8



APPENDIX B WORKSPACE MACRO

INPUT-OUTPUT coefficients,continued. ‘
TOCOEFF76. Column 11,12..19 .Final Demand coefficients.

0.03 0.03 0.00 0.00 0.00 0.03 0.38 0.1y 0.12
0.08 0.06 0.03 6.00 0.08 0,15 0.16 0.17 0.13
0.1y 0.10 0.14 0.00 0,43 0.73 0.2 0,35 0.25
0.21 0.36 0.01 0.00 0,02 0.01 0.10 0,09 0.16
0.01 0,04 0.00 0.00 0.01 0.03 0,01 0.02" 0.04
0.00 0.00 0,00 0.00 0.00 0.00 0.01 0,01 0.03
6.02 0.02 0,00 0,00 0.00 0.00 0.03 0.02 0.07
0.12 0,17 0.81 1.00 0.4 0.05 0.15 0.08 0,04
0.04 0,02 0.00 0.00 6.00 0,00 “0.01 0,00 0.00
0.36 0.20 0.02 0.00 0.05 0.00 0.0 0,12 0.16
0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
0.00 6.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
LASTATXIZAYEAR Probably redundant at present (jan 1982).
8
LASTAYEAR "Year~counter" in the model.Start-value=76 (stands for 1976).
76
LGTRENDCH Trend growth in the goverment sector.Number of people added (net)
7875 each quarter.
LIGR .
H.630900000E10 See appendix A. 1976,
LYQEFOR See appendix A. 1976.
10924000000
LON Total wage-sum in the 4 industrial sectors,

8376281000 1.065502900E10 2.400718000E10 1.450339000E10 1,2,3,4 . 1976.

+8



LONADFF
5.807200000E10

NMARKETS
i

NWE
7.7TPUGTE6TOELD
POSG
~7.396300000E10
QCHRI
0.0002
QINPAY
3.240000000E10
QTTAX
3.780000000E10
RI
0.0979
RU
0.016 xy
SALES76
2,913290600E10
THISAYEAR
76
TIM

204338800 264942430 606865110 398119570

TIMAOFF

6. 99u4700000E10

3,.788546400E10

"Year counter"in the model.

1465950000 14987460000

APPENDIX B WORKSPACE MACRO

Total wage~sum in the goverment-sector.1976 and 1977.

Number of industrial sectors in the model. (=4)

See appendix A.1976.

See appendix A.1976.
Change in rate of interest,last quarter 1976.
See appendix A.Last quarter 1976.

Total tax receipts by the government,last quarter 1976,

Rate of interest,last quarter 1976.
Rate of unemployment,1976,

7.025235800E10 &.988083000E10 Total sales in the 4 industrial sectors,

{(sector 1,2,3,4) in producer”s prices,1976.

Total number of working-hours during a
a year in the 4 industrial sectors,1976.

Total number of working-hours
during a year,in the government-
sector,1976 and 1977 .

*) Since 1983 the following variable is,usually,used
instead of SALES76:

NYSALES?76

3,6460000000E10 3.930000000E10 &.950000000E10 4.180000000E10

<8



APPENDIX B WORKSPACE MACRO

Export price index,the four industrial sectors. (sector 1,2,3,4)
Price-series, 38 quarters. 1971:1 ..1980:2

These series are used to form future price-series.See function TLAE(PAPRISA76
on p.l12 in this appendix.

TLAEXP
101 .4 101 98.6 96.5 95,2 95.2 . 96.6
99,7 108.3 120.5 132.3 143.9 168.7 177  SECTOR 1
183.1 190 .4 1684% .4 177.1 172.6 173.9 177.3
182.9 185.1 181.7 183 182.6 186,7 180.4
175.7 178.1 185.7 193 203.9 210.2 223.3
233.5 252 255.6
99,4 100 100.,2 101.8 103.5 105.7 105.3
105,14 109.2 113.4 118.2 123.2 149 .4 163, 5
180.5 188 194, 4 190. 4 187.2 184.9 182.4
183, 9 184 .8 187 . 4 164, 2 i87.5 i95.9 19y  SECTOR 2
203 201.1 204.6 207 216.8 228.8 235.8
UL, 5 258, 6 266.5
99.9 99.4 100 101.5 103.2 104.8 108.1
108.5 110.3 o111.8 115.9 120.9 127.9 131.,2
137 141 144, 9 150 154, 3 T157 165.2..
168.3 173,2 174.2 179.9 183 189.9 190.5 SECTOR 3
200.3 202.8 207.4 209.9 213,2 220.1 24,3
225.7 235.1 42,7
99 100.5 100.4 101.5 104.,2 103.2 106.3
106.5 112.3 115.8 118.7 122.9 133.2 139.5
42,7 45,5 48,2 150.3 152.6 15%,2 162 gSECTOR 4
164.8 167.8 170.5 178.2 183.5 185.7 191.7
200.8 203.3 204, 1 208.3 219.8 2231.9 226.8

230.2 240.6 239 .4
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TRENDM

0.0133237

0.00840916
0.01729822

0.0124923

0.00989622

0.0141188

TXC
TXI1
TXVAL
TXVAZ

TXW

APPENDIX B WORKSPACE MACRO

Trend change (quarterly change) in domestic price index
for sector 5,6..10 .

Corporate tax-rate. 1976.
Income tax-rate (households).1976.

Value added tax,investment goods.Last quarter 1976.

Value added tax~rate,"moms". Last quarter 1976.
Wage—-tax rate . 1976.

Wage-tax (government-sector) rate.l1976.

Subventions to the 4 industrial sectors, (sector 1,2,3,4).

1976-."Food subventions " to sector 4.

Subventions are expressed as fractions of sales in each sector.

L8



[

1l
rai
£33
[ul
L5l
Lé61

131
L2121
£31
Cul
[
-
L7731
£al
(|
£i101
C113
£123

£131
Liul
[133

APPENDIX B WORKSPACE MACRO

VAGGRITAXEUJV
gtﬁggziiﬁx Y This function estimates income-tax ,in kr.
Usage: See function QDI_INIT,subfunction in appendix C.
VCOEFFAIOLAV
COEFFAIQ; S; SUMMA; SUMMAMAT
Se(13 1911076 This function estimates input-output coefficients
SUMMA&+/0118 - '
SUMMAMATE (13 19) pSUMMA from the input-output matrix I076.

IOCOEFF76¢5+8UMMAMAT
a 0+0 GER 1,MASTE KORRIGERAS
IOCOEFF?6L ;71«0

VTLAEXPAPRISA74L01Y
ReTLAEXPAPRISA76 N;AR;CYCL ; IU; DUM; DUMMY ; FUT
a EXPORT-PRICE CHANGES WITH NEW DATA, COVERING PERIOD This function estimates
A 1971:1 THROUGH 1980:2 on
a OUTPUT IS QUARTERLY CHANGES FROM 1@-76 UP TO END OF future export price-changes.
a SIMULATION = ARG. N. DUR AND' NOUR ON THE AVER-
a AGE TREND 1971-76. RAW AND IMED WITH A CYCLE FROM
A 1980:3 AS THE ONE FROM 1975:1

AR (LI pTLAEXP)

FUTE 1L+ XN~ ("1 +AR-22)

CYCLe (16411 pTLAEXP)

DUMMY & ( "L+ (TLAEXPL ; 1+ AR~11+TLAEXPL ; vAR-11))

DUMe 0 22 JDUMMY

U4, FUTY o (L, FUT) e (DUMMY D1 154 CYCLIN) L D13 (L, FUT) o (DUMMYL2; 154 CYCL ) L C1I(RCFUT,, 2) p (+/DUMMYLS 4 ;1)
+{AR~1)) .

UL AFUTI+DUL  WFUTIX2+3

AaTEMPORARY CHANGE 4/12 1980,7T0 LOWER FOREIGN INFLATION RATE

ReLiUM, DU
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APPENDIX B WORKSPACE SI76 — MICRO DATA

A vector telling what firm-group a certain firm belongs to.

16 16 §8RYI8s 25 1w 27 24 16 8 0 0 19 32 21 0 18
2817 0 0 27 32 0 30 0 18 6 24 1 2 2 2 15 5 5§
23 11 11 30 31 29 0 4 11 0 23 28 30 30 26 26 2

32 21 019 19 1 88 0 7 19 0 16 0 22 7 14 3 9 9 9 9 22 14 18 25 28
0 3 23 23 28 11 11 26 7 11 31 3 23 23 23 28 28 7 206 20 20 23 12 3
6 0 16 15 13 13 13 13 13 33 34 35 36 37 38 392 uo

Firm-code.

LIST
1,01 1,02 £.03 1,07 1,08 1,09 1.12 1,13 1,17 1.18 1.26 1.29 1.41 1.44 2,01 2,02 2,03 2.06 2.07 2.12 2,13 2,19 2.21
2.26 2.27 2,28 2.3 2.31 2,32 2,33 2.35 2.4 2,42 2,44 2.46 2,47 2,51 2,61 2,72 3,01 3.05 3.06 3.07 3.08 3.09 3.1
3.12 3.13 3.16 3.18 3.19 3.2 3.22 3,23 3.25.3,29 3.32 3,34 3.36 3.37 3.38 3.39 3.4 I.4l 3.u43 3.44 3,47 3.48 3.54
3.55 3,56 3.57 3.58 3.61 3.68 4.06 4,22 4.3 4,32 4.33 4.38 4.39 .44 5,01 5,03 5.09 S.11 S.14 5.18 5.19 5.24 5.295

1.91 1.92 1,93 3.91 4,91 4,92 4.93 4,94 "

A vector telling what sector (1,2,3 or 4) a certain firm belongs to.

RAMARKET
11111111111 41111 11111 12222222222222222222222222222222222333
3333333333333 333333333333333333333334443333440422223222221
113 4 4 4y
K
122 Sopx" All firm-data lie in an enormous matrix v}ith 122 rows and 50 columns.
PFADATA All firm-group data lie in an enormous matrix with 40 rows and 26 columns.
Lo 26

X and FADATA are not listed in this docunentation,because the figures are
given by the firms provided that the fiqures aren”t published,
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APPENDIX C THE INITIALIZATION CODE, MAIN CODE

The functions listed below are the functions
stored (jan 82) in workspace INIT. They are de-

scribed in Sections 2 and 4, in Part 2.

The functions have line-~numbers leftmost. A func-
tion stands between the symbols V (upside-down
delta).

Local variables in each function can be found on
line zero after the semicolon (;). After the func-
tion-name a parameter to the function may appear.
For example: START N. N is a parameter (an inte-
ger) to the function START.
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APPENDIX C FUNCTION START

v

£1d
21
£33
£l
£53
L6
L7l
£al
L%l
£10
Ci13
ri2a
£131
I
£i5]
161
£i7el
£i8i
L1191
L2017
L2131
L2217
L2371
L2ud
L2517
L2671
[271
£2al
[2%1
307

START N

<« " IMAXCORE 140 °
s MEEDED SPACE IM COMPUTER.,.

WORKSPACEHAME+ "R, N
ATHE RESULT FROM THE THITIALIZATION Wikl BE GTORED TN A WORKGPACE
ACALLED RXX, WHERE XX IS THE NUMBER N GIVEN IN THE CalLl. START N

' RESULT FROM INITIALIZATION IS STORED IN WORKSPACE ', vWORKSPACENAME
A
aWORKESPACENAME I8 USED IN FUNCTION OQUTPUTAOPERATIONS...
A

NYR+30
aNUMBER OF YEARS TO INITIALIZE VARIABLES,
ACAN BE CHANGED IN FUNCTION ISTARTXX,
A

<" YCOPY FUNCTI MODADD MODDEL MODSURST SCANMAT PaCK ENS EQUALS AROVE®
NAME« " TSTART ", #N

<" YCOPY ISTART'
AaSTART-FUNCTIONS SHOULD LIE IN WORKSPACE ISTART

s NAME

~aTHE LINE ABOVE MEANS THAT THE FUNCTION ISTARTXX WILL BE EXECUTED.

AXX I8 THE NUMBER OF THE INITIALIZATION, (XX=N)
AISTARTXX I8 SPECIFIC FOR A CERTAIN EXPERIMENT.
AIN ISTARTXX ONE CAN CHANGE LINES RELOW WITH 3 SPECIAL
AFUNCTIONS MODADID, MODSUEST , MODIDEL, .
ATHUS ISTARTXX CAN CHANGE THE PROGRAM EELOW DURING EXECUTION.
A
3]

STAINTIT NYR

"INTTIALIZATION COMPLETED

¢ YCLEAR'

£WG CLEMR”
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APPENDIX C FUNCTION SIAINIT

¥ STAINIT NYR:DUMMY

Lil a OUMMYee " YCOPY 8I76 FADATA X FIRMID®

£l alLINE AROVE EXECUTED IN FUNCTION ESTARLISHMENTS
31 DHUHMMY ¢ ") COPY MACRO!

Ly DUMMY«¢ " YCOPY FUNCTIONS'

£52 [

L& alFIRMUATA FROM WORKSPACE 61764

£71 AaMACRODATA FROM WORKSPACE MACROD

ra81 AHELPFUNCTIONS FROM WORKSPACE FUNCTIONS

Lyl A

L1031 a

Li11 TESBTUTSKRIFT«0 ’

D127 aNYR=NUMRBER OF YEARS TO RUN THE SIMULATION,.

L1331 »

Livl a

L1571 NAR&4XNYR

Liéal  aNQR=NUMRER OF QUARTERS

ri71 NMARKETS 4

Cigl =a

L1921

L2011 TAXAPARAMETERS

L2111 PURLICASECTOR

22l MONETARY

L2371 MARKETS

L2ul HOUBSEHOLDS

[2%1 ESTARLTISHMENTS

L2671 aFUNCTION DISPOSEAVARAINPUT DELETES VARIABLES FROM WORKSPACE MACRO. ..
[277  AXXXKEXXXXXXXAXXXXKXX XXX XXX XX XA EXHXAAL KR XX KKK ARK

281 a SECOND PART OF INITIALIZATION

F297  adXOO0OX XXX XXX XX XK XX KA KX X AXXK XXX KA X KK XK XX

[301 aTHE FOLLOWING VARIARLES ARE NEEDED IN THE SECOND PART
C311  a0F THE INITIALIZATION.COPIES ARE TAKEN RECAUSE IT SEEMS LOGICAL
L3213 aTO FORRBID READING FROM INPUTFILES IN SECOND PART OF
L3371 alNITIALIZATION, ..

L3ul GROWTH«INITAGROWTH

L3570 TXVAZCOPYETXVAZ *

L3671 RUACOPY&«RU

L3721 TXWCOPY&TXW
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APPENDIX C FUNCTION SIAINIT (cont.)

387
L391
31N
Cuid
N
[u3l
Tl
DR S
Théld
tu7l
tugl
fu93
L5070
£51]
£523
531
540

{551

TXUGCOPY&TXWEG

QINPAYCOPYQINPAY

RIACOPYeR]T

TXILCOPYETXIL
AFROM NOW ON NO MORE READING FROM INPUT-WORKSPACES
A{MACRD AND BITA)Y , THERE WILL BE,ONLY,FURTHER WORK WITH
AVARIABLES AND PARAMETER-SETTING,

NISPOSEAVARATNPUT

MARKETSATIATA

SECONDARYADATA

PURLICALATA

HONETARYADATA

HOUSEHOLISATIATA
2]
f

OQUTPUTAOPERATIONS
ATHIS FUNCTION HANDLES OUTPUT., (UNNECESSARY VARIABLES ARE DELETED) .
CTESTUTSKRIFTR! i
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APPENDIX C FUNCTION TAXAPARAMETERS

vV  TAXAPARAMETERS
1l AVARIARLES IN WORKSPACE MACRO WHICH I8 FINAL OQUTPUT FROM INITIALIZATION:
ra2i a TXYAL, TXVAR

L34 A

ful A OTHER VARIABLES IN TAXAPARAMETERS WHICH WILL RBE FINAL
£33 a OUTPUT FROM INITIALIZATION:

Lé1 a ALL EXO-VARIARLES TO THE LEFT OF '¢' BELOW AND TXI3Z
£71 A

£el EXUAQUHTXVALENQRITDIFF EXOAQTXVAL

L%3 EXOAQUHTXVAZENQRIDIFF EXOAQTXVAZ

£10d EXOATXCENYR CONTINUEL EXOATXE
£i13d EXOATXT16¢NYR CONTINUEL EXOATXII
L1223 EXOATXWeNYR CONTINUEL EXOATXY
£i3] EXCATXWGENYR CONTINUEL EXOATXWG
£iud TXI3+1,6



L1l

K2l

£33

tul

RN

L6

7l

[REN]

I

riod
£iid
£121
£13]
[l
L1353
L16l
L1713
18l
L1931
£201
[213
L2273
L2331
L3247
£251
L2611
L2731
ra2sl
L2917
L3021
L3171
321
£33]
L34l
£351
L3467
L3777
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APPERDIX C FUNCTION PUBLICASECTOR

v PUBLICASECTOR;ALG;QLG;MAGES;RATEi;RATER;QCHLG
A

A VARIARLES IN PUBLICASECTOR WHICH WILL RECOME
A FINAL OQUTPUT FROM ININTIALIZATION:

n OMEGAG, QINVG, EXOAQDINVG, EXOARSURS, QWG WG, LG, WGAREF
AaGKOFF, EXOAREALCHLG

f

fn

OMEGAGELOYIOCOEFF76L; 130

INVGeTO7A0 LN, 131

RATEL«GARATEL

RATE2¢GARATER

A RATEL=YEARLY PERCENTAGE CHANGE TN INVG, RATEZ=TREND CHANGE

ALGETIMAOFF +HOURSAPERAYEAR

ft

WAGES«2p0

WAGESL1 J«LONAOFFELI+ALGTL
WAGESL2T¢LONAOFFL2I+ALGIZ]

fl

QLG (kX Cpalb) ) b

QLGEMAKEQUARTERS ALG

ARESULT FROM MAKEQUARTERS:QLG=

AAVERAGE LARDUR FORCE IN EACH QUARTER.QLG(1)=
AaQUARTER 1 BASE YEAR AND S0 ON. ..

QUHLG«DIFF QLG

LGeQLGON]

EXCAREALCHLGENGR CONTINUEL(34QCHLG) , LGTRENDCH
EXOAREALCHLGCEXOAREALCHLEX0 4

aATTEMPT TO MODIFY GOVERNMENT DEMAND FOR LAROUR DUE TO
aFICTIOUS LARBOUR-FORCE IN THE MODEL. .,

a(GOVERNMENT LABOUR+INDUSTRY LABOURY+(TOTAL LARGUR FORCE)=1,7+4,1 MILLION

aTHAT I8: FICTIOUS LABOURFORCE=1.7 MILL, PEOPLE IS
AAPPROXIHMATELY 0.uxTOTAL LABOUR FORCE.

ATHAT'S WHY DEMAND I8 MULTIPLIED WITH 0.4...
AFREDRIK E

f
QWGCWAGESL 1140, 37H 2 (WAGESL21-WAGESL 1D
WOEWAGESLL]

PEOPLE
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APPERDIX C FUNCTION PUBLICASECTOR (cont.)

L3871
L391
Lwo3l
Cwid
Cu2i
ru3l
Cubd
Cusl
L461]
Ly73
tu8l
[u9]

v

]

QINVEH (0. 25X TNVGX1000000) XxRATE L% (1 . 5+1)

AQUARTERL: RATEL®(-2,5:4)

AQUARTERZ: RATEL®(~1,5+4)

AQUARTERS: RATEL®*(0.5+4)

AQUARTERY : RATEL® 1.5+4)

AGUM = (APPROX.) 4 L UWHICH MEANS THAT SUM{QINYG)=TNVEG
EXOAQDINVE& (NGRp (RATER® (1 +4) ) ) ~1
EXOARSUBSENYR CONTINUEZR RSURS
GKOFFe(10%63x (10410760 113V TwexLm

3]

WGAREF ¢WG



APPENDIX C FUNCTION MARKETS

(N
£21
£33
LN
£51
L6l
£v3
ral
Lol
riol
CiL3
£123
£13]
I
L1513
L1617
[
L1l
L1931
r201
F?13
")") l
E”3J
L2243
L2257
L2461
L2771
L2871
L2913
1307
£31]
L322
£333
L34l
C3%53
L3631
L3731

vV  MARKETS; PDOM; MAPRICE

AFINAL 0U1PUT FROM THI8 FUNCTION:

AaXIN, 10,102,103, OMEGA, OMEGARLD, OMEGAIN, IMP,
AGINVELI, QINVIN, EXOAGDINVIN, EXOAQDINVELIY,
AQPDOM, QUPLOM, EXQAQDPIN, PAREF , QPFOR. EXCAQDFPFOR

A

AOUTPUT TD FUNCTION HOUSEHOLDSADATA:

AQIPIN, QIPFOR

f

3]

A
#

A

IMPe10p0

XIN&6p0

XINE3Ie0
XINCL,2,4,5,606107605,46,8,9,10;181+1076014,5,6,8,9,107
AXIN=EXPORT SHARES IN SECTORS OUTSINE OUR 4 MARKETS
SWEDISHADEMAND«IO7600 10210 (L0760 10,2004 10760010, 193+I0760010;181)
ASWEDTSHADEMAND-PRODUCTIONCINGL . IMPORTS)Y ~(DIFF+IMPORTS+EXPORTS) .
AaNOTE THAT IMPORTS I8 STORED WITH NEGATIVE SIGN IN I076...
3]

TMPECIT0740110; 191 +SWEDTSHADEMAND

AIMP= IMPORT-SHARE OF .SWEDISH.CONSUMER'S DEMAND ...
p IMP=IMPORTS VECTOR FORMARKETE 137,10

A

A

f

10€I0COEFFT&0v10; 0100

102¢I0CDEFF760 14 ;44167

T03+T0COEFF760M+ 16,4+ 67

OMEGA«L0TI0COEFF761; 161

OMEGARLIC 104 TOCOEFF 740 ; 1147

OMEGAINCLOTIOCOEFFT76L ;151

2 D T D
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APPENDIX C FUNCTION MARKETS (cont.)

38 INVEBLITO76014; 141

L3917 INVINeTO76014; 150

Cugl QINVERLIG (D, 25X INVBLIX1000000) xRLUARATEL® (1, H+4)
Cuil QINVING(O, 20X INVINXI000000) XINARATE L ® (1, T+4)
Cu2l EXOAQDINVING "L+ (NGRo (INARATER®(1+4)))

tu33 EXOAQUINVELIG "1+ (NQRp (BLUARATEZ® (1+4)))

(L
L3l a
Lué6l  w

Cu?d a HISTATXVARLYEARS,; QUARTERST YEAR=L,2,3,4 YEAR 1=1974
[u81 a PLMARKETS; YEARSIYEAR=1.,2,3,14

49l PFIMPLAPRCB FLIIMPLAPRIGSAIN

LS03 “Qgﬁ&P DIVE 1-0.25x+/HISTATXVARL ;]

L5171 ENS PL;33=100

[921 naQPFOR ESTIMATED FROM VARIARBLE EXPORTAPRIS IN

L5371 a0LD INTTIALIZATION (REFORE JULY 192800...

[T QPFORe 101.4 100.8 102,141 1odl

L8581 QUPFOR+ (TLAEXPAPRIBATS NYRIL; 11

1561 EXDAQDPFORe 0 1 ITLAEXPAPRISATS NYR

(571 =a

[581  aTHOMAS LINDRERG HAS MADE THE FUNCTION TLAEXPAPRIGA7S
[H931  aWHICH YIELDS QUARTERLY EXPORTPRICE-CHANGES. ..

L6001

611 a

[421 QPIOMEPLOME; 3,40+, % 0,625 0,375

631 QUPDOMe "1+ (PROMI; WI+PDOME; 37) = (1+h)

Céaull QUPINe "1+ (THELAPRISATNT ; MW—IMPLAPRI&ATNE,3J)*(1 B+ (HISTATXVAZLZ  WI-HISTATXVARLE,; 3
L65] MAPRICE« (6, 4x(pIMPLAPRISAINIL2D) pD

Lé&éd Je1

671 ST:a(Jd=7)/8L

681 MAPRICEL; J¢MAKEQUARTERS IMPLAPRISAINLY; ]

L6911 Jed+l

701 26T

7Ll 5L

L7221 MAPRICE« (0, 11)IMAPRICE

L7731 EXOAQDPINENGR CONTINUER ((RELTDIFF MAPRICE) . TRENIM)
L7ull PAREFePDONML; 31
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APPENDIX C SUBFUNCTION MONETARY AND HOUSEHOLDS

L13
C21
£31
rul
LSl

v

v

VMONETARYL[IIV

MONETARY ,

A VARIABRLES FROM WORKSPACE MALRD WHICH WILL REMAIN

A UNCHANGED  AND WHICH WILL RECOME FINAL OUTPUT FROM
AINITIALIZATION: RI,LIQR,POSG,LIQBFOR

n OTHER VARIABLES WHICH WILL

a BECOME FINAL OUTPUT FROM INITIALIZATION: ALL EXO-VARIABLES HERE

A

EXOARIENQR CONTINUEL EX0ARI
EXCARIBUWFORENGR CONTINUEL EXOARIRWFOR
EXOARIDEPFORCNGR CONTINUEL EXOARIDEPFOR

HOUSEHOLDS

ADUTPUT FROM INITIALIZATION: SEE HOUSEHOLLSADATA INSTEAD
AWHSUM AND HH74 WILL  BE USED IN HOUSEHOLDSADATA IN

aTHE SECOND PART OF INITIALIZATION...
HH76¢T0COEFF?60110; 127

WHESUMeHUSHALLSTEP
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APPENDIX C FUNCTION ESTABLISHMENTS

¥ ESTABLISHMENTS; R;F; ALPHA; SCALE; RATIO; RATIOL; RATIOR, HELF; FLAG ; IUMMY

Ll £ )COPY 8176 X FADATA FIRMID LIST RAMARKET'
21 aF IRM~-VARIARLES FROM WORKSPACE $176,

31 A

|

o g

A

157 AlINPUT FROM FUNCTION MARKETS: IO (INPUT-OUTPUT-MATRIX)
L6 AINPUT FROM ISTARTXX-FUNCTION: SYNTHAFIRMS

71 f

£al A

L9 ADUTPUT FROM THIS FUNCTION:

L1021 aMARKET,P,QP,DP, W, QW, DW. 5,485,115, Q.,04.,149,

L1313 el EXPLP,EXPRG, EXPDUW, HISTDP, HISTHSG, HISTDW,

C121  aHISTOPDEV2, HISTOWDEVZ, HISTISDEVZ, MHIST, CHHM

L1373 aVA,QIMA, VA, DIIVA, M, AMAN, 8TO, IMSTO,

Clud  AQTOP, TEC, QINV, QINVLAG, DELAYAINV,. K1, K1BOUK K2, BUW.,
L1597 aQTOIV, REUBSACASH, RSUERSAEXTRA, RES, INVEFF, RESHAX, BETA,
L1871  wrIMBETA, THMINV, RIG, SHALL, IMBIG, TMSMALL  FAINKQOP, BRINKOP,
L1731 aSHARE, X, ORIGHMARKET, LEFT

£igl =
L1971 a
L2031 a

L2110 aINFORMATION AROUT INDATA:

L2213 aX I5 FIRM-DATA,

£233 wFADATA IS5 INDATA AROUT FIRM-GROUPS,

L2241 aX IS A MATRIX WITH FIRST COMPOMENT= FIRM

L2571 aAND SECOND COMPONENT= VARIARLE (SALES, LARBOUR,ETC..),
[261 aX CONSISTS MAINLY OF DATA FOR THE YEAR 19746,

L2731 =a

r281 =

C293 s REDUCTION ON LIST

[307 AFIRMS WITH INCONSISTENT VARIABLES ARE OMITTED |

L3171 LO:FeFIRMIDD(XD; 1JeLISTY/veXDi13)

L3231 NAMNAMARKETRAMARKETE (X ; 11eLIST) /1 pXU ;130

£331] ALPHAE (+/XDXE; LIeLISTY ZvpX ;10 7 121 +FADATALF; 151
L3431 a CHECK ON ALPHA

£351 F{0=pFLAGE (L ZALPHAY  XFe .= [ /F) /A /F) /L2

L3461 HELP&1 0

L3771 a OLD: LICHELPEHELP,FyLtFLAG
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

L3871 L1I:HELPeHELP, ALPHAVL/ZALPHAL CCLAFLAGY =F) /1 pF ]
391 A 0cpFLAGCLIFLAGY /L1

Luo3d "TROPPING ', (5 2 +LISTLHELPDY " FROM LIST.
L4l LISTe(~» (1 plIST)YcHELPY /LIST

Lw2l +L.0

tu3l 2 XEXDOXD 1Tl ISTY /v pXD ;1353

Fykl a

LuSl a

U6l

f
[u7?l a R=NUMBER OF REAL FIRMS, )
[u8l aMARKET=VECTOR WITH MARKET NUMEERS FOR EACH FIRM,
Cu?l aFOR EXAMPLE: 1 11 2 1 3 1 4 1 4w ., ,ETC.
L5031 aSAMARKET=VECTOR WITH MARKET-NUMBERS FOR SYNTHETIC FIRMS.
[511 a
£S27 SAMARKET+SYNTHAFIRMS DUP vy
£531 MARKET+NAMNAMARKET , SAMARKET
Cs4d RelteX

551 a

[561 'SIZE-UTSKRIFT 22
[&571 e ISIZE”

81 a

391 »n

L6071

L6171 a SETTING SCALE FOR SYNTHETIC FIRMS:

Lé621 SCALE+# 0

L6371 SCALE«SCALE, SYNTHAFIRMSU1ISCALE 0,02

Léul SCALE«SCALE, SYNTHAFIRMSL2ISCALE 0,001

L6573 SCALE«SCALE, SYNTHAFIRMBLIIGCALE 0.02

L6671 SCALE«SCALE, SYNTHAFIRMEIUISCALE 0.0001

L&73 ENS 1=8YNTHASUMI SCaALE

£681 a

L6971 ORL&123474

L7003 aRL YIELIS START-VALUE FOR PSEULQO-RANDOM-~NUMEBERS:
£711 AaTHIS MEANS THAT THE SAME " RANDOM-NUMBERS' WILL RE
L7271 aGENERATED IN DIFFERENT EXECUTIONS A8 LONG a8 ONE
[733  aDOESN'T CHANGE [IRL.,

L7413  aRANDOMNUMBERS QOCCUR IN THE FUNCTIONS "USBING' AND "RANDOMIZE®.
L7371 a

L7673

L7731 [}
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

L7810
£791
L8031
£8Ll
£821
£831
L8431
L8513
[861
ra7l
£e8l
£8ea
L9031
Lol
L9217
[933
L9943
L9513
L9631
|
£e8l
£991
C1o0d
£1o1l
£iez2l
L1633
Ci1o43d
[1081
L1061
L1073
£io8l
L1091
L1102
L1113
L1127
L1131
C1liud
Li11sl
L1161
£1173

A
f

aSaLES:

aBUML, REALASUML, SYNTHASUML ETC, SUM FIRMVARIARBRLES TO
AMARKET~VARTABLES . A FIRM-VECTOR I8 SUMMED UP TO A
aMARKET~-VECTOR OF LENGTH 4,

REALASALES« (+/XL; 7 123x1000000)
RESASALES+SALES74H~-REALASUML (REALASALES)
SYNTHASALES+SCALEXRESASALESLEAMARKET ]

GeREALASALES, SYNTHASALES

)

A

A

AL AROUR:

REALALARBOUREXE ; 37

RESALABOURE (TIM+HOURSAPERAYEAR) ~REALASUMIL (REALALABOUR)
SYNTHALARBOURERIBXRATIOF (REALALABOUR+REALASALESIUSING 8

f .

aFUNCTION TUSING' HAS THE FORM 'A UBING R°

aFUNCTION "USING' DOES:

ACLY EXTENDS VARIABLE A WITH RANDOMIZED VALUES FOR

f SYNTHETIC FIRMS,

a C2YTHE RANDOMIZED VALUES OF A COVARIES WITH B,

f THE VARIARLES & AND B ARE FIRM-VECTORS...

f
SYNTHALABOURCSYNTHALABOURX (RESALAROUR+ (SYNTHASUML SYNTHALAROUR) Y LSAMARKET]
LeREALALABOUR, SYNTHALAROUR

n

f

2]

AEXPORT FRACTIONS  (EXPORTS+SALES) -
aXM=  EXPORT-SHARE (MARKET-AVERAGE) ., FROM

ALO-MATRIX. XM IS A VECTOR OF LENGTH=4 ,
ASALES I8 APPROXIMATED WITH PROUDUCTION,

XMel p0

AMETOT6H0AL; 18T+ 1076014 ; 4]

AXMEEXPORTS (MARKETS 1,2,3,4) + PRODUCTION (MARKETS 1,2,3,4)
REALARATIO (XL ; 72+ (+/XE; 7 121))

GYNTHARATIO+REALARATIO RANIOMIZE §

RESAEXPORT+ (XMX (SUML §))-REALABUML ( REALARATIOXREALASALES)
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

£1181 SYNTHﬁRATIOQSYNTHﬁRAfIO!(RES&EXPURT+(SYNTH&SUM1(SYNTHARQTIOXSYNTHASALES)))Eg&ﬂﬁRKETJ
C11910  XeREALARATIO, BYNTHARATIO

1203 'TEST PA EXPORTANDEL :X»0.95
L1213 (X=0)v(X=0,95)

[12271 Xeo70,.931LX

£1233
L1241l
L1252
L1261
C1271 aPRICES

L1281 P« (pMARKET)pl100

L1291 »

C13073 »

[1313 aINVENTORIES

L1321 aRATIO=ACTUAL STOCK-RATIO=5TOCK+SA4LES

L1337 RATIO(XL;u81+100)UBING &

L1341 STO(5+PIXRATIO

L1351 aRATIOI=NORMAL LEVEL OF STOCK-RATIO

L1361 RATIOL&(XD;S03+100)USING RATIOND, 01

L1371 a NOTE WE ARE SETTING RIG, SMALL, ETC FOR EACH FIRM

1381 BIGERATIOM(1+A«0.5)xRATION

L1391 SMALLERATIOL (1L-A)YxRATIOL

Civ0l  BIGLHELP/ eBRIGle (HELP¢(RATIO (1-AYXRATIOL ) /(ZXRATION) ~RATIO

Ciull  BIGeOIQ.3LEBIG

Clu21 SHALLEHELP/ZvoRIGI¢ (HELPe (RATIO> (1+AYXRATIOL) Y/ (2XRATIOLY~RATIO
L1433l SMALLe0]SMALL

Ciuud  AKZAFINISHeSXRATIO-RATIOLN

CiuS] A THAT WAS PRODUCT INVENTORIES. . NEXT I8 INPUT GOODS INVENTORIES,
Liké1 n

Clu?d aINPUTRATIO=(PURCHABES OF RaAW MATERIALS)+SALES

C1u8Y  INPUTRATIOCCXD; 173++/X0; 7 L21)USING 5

Ciu®1 m

C1501  RATIOLe(XD; uhI+100)USING INPUTRATIO

L1513 a RATIOI=ACTUAL STOCK-RATIO.

L1527 RATIOZ2e(XE;46T+100)USING RATIOLNO0, 01

L1537 aRATIOZ= NORMAL STOCK LEVEL.

L1541 K3ATMEDCSXINPUTRATIOXRATION

L1551 ITMBIGERATIOIT (1L+A)XRATIORZ

L1563 IMSMALLERATIOLL (1-AXXRATIORZ

L1570 IMBIGCHELP/ZveIMBIGI« (HELPE(RATIOL<(1-AYXRATIOZN ) /(2XRATIO)~RATIONL

b > T - S ]
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

15
1E

viea

]

f‘u‘?

a

¥4

L1401
L1411l
L1421
L1631
164
L16%]
L1663
L1671
£1681
[14691
L1701
C1v1l
L1723
L1731
17wl
L1751
L1761
L1771
L1781
L1791
L1801
L1811
riga2l
L1833
Ligul
£18s1
L1861
£1871
£1881
Ligel
L1903l
L1911
L1271
L1931
L1ewd
L1951
L1961
L1971

IMBIGEOT 0, 5L ITHRIG

ITMSMALLIHEL P/ o IMBIGI & (HELP& (RATIOL > (4+AYXRATIOZ) )/ (2XRATIOZ2)~RATIOL

IMEMALL 0T IMBMALL

BETACIMBETA«0.5

AKBATMEDESXINPUTRATIOXRATIOL-RATIOR

AIMSTO I8 A FIRMXPRODUCT-MATRIX (=FIRMx10-MATRIX)
aMULT? MULTIPLIES A MATRIX WITH A COLUMN-VECTOR.

f

at  MULTY ¥ M=MATRIX M(I,.J) V=VECTOR V(I
ARESULT: A MATRIX WITH ELEMENTS  MOI. V(D)

A

A NEXT: SPREAD K3AIMED ACROSS SECTORS USING IO-MATRIX
IHSTOC CCURIM DIV +H/RIO TMARKET ; 1)MULTT KIATMED) +100
A NOTE: WE HAVE DIVIDED BY 100 ASSUMING BASE YEAR=START YEAR.
AIMETO SHOULD RE IN FIXED PRICES, THUS DIVISION RY 100
A WHICH I8 THE PRICEINDEX FOR 1974

A THE IDEA BEHIND THAT COMPUTATION WAS AS FOLLOWS

] (HIOOXCL1; T LOOKS LIKE ACY,13,......ACL, 101, MHERE

A all, J1=FRACTION OF GROSS PRODUCTION IN BECTOR 1 ACCTD FOR RY
A INPUTS FROM SECTOR J.

A THEN ALDL,J3+8UM ON J OF aALL,Jd1 = FRACTION OF INPUT GOODS

A COMING FROM BECTOR J

]

A

A

f

a COMPUTATION OF INPUT GOODS PURCHABES
REALAINP&XL;171x1000000
QUURReS+AKIAFINIGH

A

AQUURR=PRODVUCTION IN CURRENT PRICES:SALES+CH. IN STOCK
aHELP (BELOW) IS TOTAL INPUT CONSUMPTION BY THE
ASYNTHETIC FIRM UNITS PER SECTOR (1.2,3,4).

A

HELPe(+/(RT0) Dol IMULTY SUML QUURR) ~(REALASUMI (REALAINP-RTAKIATMEL )

HELPEHELP+SYNTHASUML (RIAKIATHED)

IN EACH SECTOR
INP=INPUT GOOD PURCHASES FOR EACH PRODUCTION UNIT, SUMMEDL OVER
pPINP = pMARKETS

bR - R - e

HELP=TOTAL INPUT GOODE PURCHASES RY THE SYNTHETIC UNITS (pHELP=W)

SECTORS
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

L1981
L1991
L2001
£2011
L2021
L2031
L2047
L2057
L2061
£207)
r2081
L2091
L2101
L2113
L2121
L2133
L2143
L2157
L2161
L2171
£z21isl
L2191
L2201
L2210
L2221
[2237
L2247
L2251
L2261
L2271
L2281
L2291
L2301
L2311
L2321
[2331
L2341
[235]
L2367
L2371

INPEREALAINP, (RISXINPUTRATIO) X (HEL P+ (SYNTHASUML RISXINPUTRATIO) YLGAMARKET]
f

A QIMG=INP SPREAD ACROSS THE 10 SECTORS. JUST LIKE IMSTO AROVE,
QIMACCCC(RIDMDIVY+/RID TMARKET ; HIMULTY? INPI+100

QIMACQIMA+

a SAME COMMENT 48 APPLIES TO THE DEFLATION OF IMSTO

fn VALUE ADDED

YACQUURR+AKIAIMED-INP

DISPOSELAFIRMS

f

ACONSUMPTION=INP~AKIAIMED=PURCHASES-CHANGE IN 8TOCK
A YALUE ADDED=PRODUCTION-CONSUMPTION

f

RESAFORVFESYNTHABUML (RIVA)

FORVFeSUML(VA)

REALAFORVFeRTVA

SYNTHAFORVF«RIVA

AFDORVE, REALAFORVF ETC. ARE USED  IN FUNCTION CONTROLS BELOW. ..

a WAGES
REALAKRALONEXD ; 51x1000000
REALAWCREALAKRALON=(RtL)
SYNTHAWCRISX (RATIOF (REALAKRALON+=REALASALESIUSING L)+l
REGAKRALONELON-REALASUML (REALAWX (RTLY)
SYNTHAWCGYNTHAWX (RESAKRALON+ (SYNTHASUML (RIL) xBYNTHAW) Y [SAMARKET]
WeREALAW, SYNTHAW
SYNTHAKRALON&SYNTHAWX (RILD
DWeCTLe(x /X0, 2 B+x/X0; 3 WDHUBSING W
QLW eI+l
QUECRCLD, (o) ) p (W, WHDW) ) Y+ x (0. 625, 0,375))
IVACDSE (TR CH/XD; 7 12D ++/X0; 4 LLDHUSING DU
QSR LR, (p8IIp (B3, 8+DB) I+, x (0,625, 0. 378) )4
QVACVAX CL+IVARL ) 2l

A

fi

i
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

L2387 a

L2391
L2u07
L2411
L2u23
L2433
r2uul
L2451
L2us61
L2u7vd
C2u81l
L2u93]
L2501
C2511
L2521
L2531
L2%4]
[2551
L2560
L2571
L2587
L2591
L2601
L2617
[2621
L2631
L2644
L265]
L2661
L2671
L2687
L2691

E27461
L2erd

A MARGING

Med-~-Wxl+Va

MPTe] - (XD uT++/XE5 6 111)XRTB+VA

A M7E9=PROFIT MARGIN 1973.

HELP&(RTM)-M73

MHIGTe0, Ox (24M) ~CHMCHELP USING DS
AVARTIARLES FOR FUNCTION CONTROL BELOW

f

OVERSKOTTeSUML (MXxVA)
SYNTHAOVERSKOTTERY (MXVA)
REALADVERSKOTT#RT (MxVA)
ODPECCRINSY X 263+1000USING 18

GReCRC2, (pPIIp (P, P+DORI) I+ . X(0 ., 625,0,375))
A QUANTITIES

Q- (B+AKZAFINIBH) +P

QAE QS+ AKZAF INISH+4) +QP

DG 05-Dp

n BOME VARIARLES ADDED 27 0CY 19280, .,
FATNKOP& (INP-AKZATHED) +(100%Q)
APURCHASTING-SHARE PER FIRM =FAINKOP
BRINKOP«4 1t (+/01110)

APURCHASING SHARE PER MARKET =ERINKOP
SHARE€FATNKOP+BRINKOPIMARKET )

aSHARE I8 USED IN THE MODEL IN THIS Way:
ASHAREX (MARKET AVERAGE INPUT SHARE)=

aTHE INDIVIDUAL INPUT SHARE FOR EACH FIRM,
aMARKET AVERAGE INPUT SHARE=RRINKOPLLI, BRINKOPLW]

A
f
fi
A
A AZL AND AZ2

ARZRE /X0 30 32T+1000USING Ale (-/XT0; 32 261+100HYUSING M
AZL0T 0.3 A21

A0, 02510, 51 A22

A MUST ENSURE A22:0 80 TEC CAN RE COMPUTED, .

n AMAN--RABED ON APPROXIMATION GIVEN IN INDUSTRIKONJUNKTUREN
AMANER (S, pl) p (LXARZLF1+A21) +3

PAPER
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

£2val
L2791
£2eol
r2e11
L2821
L2831
C2aull
L2851
L2861
La2evl
£2881
L2891
L2901
L2910
L2927
L2937
L2941
L2957
L2941
E2971
C2981
L2997
£30673
r£3011
L3021
L3033
L3047
L3051
£3041
L3071
L3081
£3091
£31031
£3117
C31213
L3131
C3iu]
L3151
L3161
£3171
3181
[3191
[3207

v

p EXPECTATIONS ., (NOTE THAT EXPDW SHOULD BE FIXED
HISTRSCEXPOGe (T4 (+/X0; 8 131y+4/X0; 7 12DUSING 1§
HISTOSHEV2e (HISTOBNEVe-0, 02 BETWEEN(pHISTIS) 00, 02) %2
HISTOPCEXPOPe ((RIEXPIS) XL, 28T+100)USING EXPLS
HISTOPDEV2e(HISTUPIEVE-0., 02 BETWEENCoHISTIP) 0. 02 %2
HISTOWEEXPIWEEXPDS-EXPDP
HISTOWDEV2e (HISTOWDEVE-0,02 BETHEENCpHISTIW) p0, 020 %2

n PRODUCTION FUNCTION PARAMETERS,
QTOPE(GAXL+A21+AZ2) +1~-RES€ (pQQ) 00, SXRESHAX«D . 2
TEC+ 1L x(aAR2+1+A21 +A22I XQTOP+L,

ENS(QQ-QFRL 1.>«0.5

a FINANGIAL VARIABLES

K1BOOKeSX ((+/FADATALF; 5 151HUSING 8)

KLe8x CC+/FADATALF; 246 19DUSING KIROOK)

K2¢K1BOOKx (COH/FARATALF, L 2 4 ST3+FADATALF,; SI1HUSBING K1)
ACKTHKZHKIROOKX CC=/ZFADATALF; 3 SHHUSING 8)

BUeK1ROOKx CCOH/FADATALF,; 8 9 101)+FADATALF; S1YUBING K1)
RALI-CoRW) o0 |

QTDIVESUMZ 70, 289xKI1ROOKx CC+/FADATALF; 20 SIOUSING M)
INVEFFeQTOP%x@P+K1

QINVEGxCCCH/XD; 21 2wl ++/X0; 7 121 UBING S)+u
GINVLAGEQINVXL+(VA AVGL [P DRIV W) LNUR3]

TMINV« 2 1 1 0.5

DELAYATNVER(E, pQINV) pQINYV MULTI (BXTMINV)+3
REUBSACASHE-REURSAEXTRA«LX0

A

2]

CONTROLS

A
A CONSISTENCY-CONTROLS ARE MADE IN FUNCTION CONTROLS
A :

TOAMATRIX
alO-MATRIX IN FLOWS IS WRITTEN OUT
a

DISPOSEZAFIRNMS
ATHIS FUNCTION DELETES VARIABLES OF NO FURTHER USE
A
a SOME VARIABRLES NEEDIED FOR NULLIFY AND SHRINK
LEFT¢MARKET=0RIGMARKET«MARKET

"SIZEUTSKRIFT 37

' IBTZE"
f

Note: Line 290, ..302 FINANCIAL variables.
Function CONTROLS is listed on the following page.
Function IO-MATRIX is listed on the following pages.
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APPENDIX C SUBFUNCTION CONTROLS

L1l
L2l
£330
(|

£51
L6l
L7l
L8l

[

£1o1
L1l
[
£131
(R
L1537
L1631
£173
£i83
L1931
L2017

(subfunction to ESTABLISHMENTS)

Consistency Control

¥ CONTROLS; DIFF

#

ENS (LON+OVERSKOTT ) =FORVF

ENS LON=(REALASUML REALAKRALON) +(SYNTHASUML SYNTHAKRALOND

ENSG OVERSKOTT=(REALASUML REALAQVERSKOTT)+(SYNTHAGUML
BYNTHADVERSKOTT)

ENS FORVF=(REALASUML REALAFORVF)+H(SYNTHASUML SYNTHAFORVF)
DIFF«SALES74~(SUML 87

ENS DEIFF<1,000000000E76 x(SUML 8)
ENS{TIM+HOURSAPERAYEAR) = (REALASUMI REALALAROUR) +8YNTHASUML
SYNTHALAROUR

ENS (REALAFORVF - (REALAKRALON+REALAOVERSKOTT) ) =1, 000000000E77
ENS(SYNTHAFORVF ~ (SYNTHAKRALON+SYNTHAOVERSKOTT) ><1 ., 000000000E77
ENG (SYNTHABUML (SYNTHAWXSYNTHALAROUR) > =8YNTHASUML (SYNTHAKRALON)
ENS(REALASUML (REALAWXREALALAROUR) I =REALASUML (REALAKRALDON)
ENS(SYNTHASUML CIRIMI XSYNTHAFORYF ) ) =8YNTHASUML (SYNTHAOVERSKOTT)
ENS (REALABUML (CRTM) XREALAFORVF) ) =REALASUML (REALADVERSKOTT)

ENG X0

ENG Xzl

ENS((SUML VA= (8UML QUURR) J=(1-BRINKOPLI v u1)

ENSC(SUML CINP-AKBATMED) )+ (8UML QCURR) )= (RBRINKOPL (1)
DIFFe(XHx8UML 8)-(BUML Xx8)

ENS DIFF«<(0.,01x5UM1 )

Note: The subfunction ENS is documented in Appen-
dix D.
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APPENDIX C SUBFUNCTION IOAMATRIX

C1d

£L21

£31

rul

LS3

L4

£71

Lgl

£Lel

101
Liild
L1217
131
Liuld
151
L16]
L1731
[igl
L1193
£207
£211
K221
[231
2w
L2591
L2671
L3271
L2gl
L2911
301
[311]
£321
£331
L3yl
[35]
[3461
371

v

f
A

A

A
f
ft

A

[

]

A

(subfunction to ESTABLISHMENTS)

(Consistency Control is performed)

TOAMATRIX; MA; PROD; CHAR; RESIDUAL ; SWEDISHADEMAND

THIS FUNCTION DOES:

1) AN INPUT-OUTPUT MATRIX FOR THE SWENISH
ECONOMY IN FLOWS I8 PRINTED OUT,
THE INITIALIZED VARIARLES ARE USED,

(2) YERTICAL BUM SHOULD BY DEFINITION BE
EqUal, TO HORIZONTAL SUM.THE UNEXPLAINED
RESIDUAL I8 PRINTED 0OUT,

‘DO YOU WANT THE INPUT-OUTPUT-MATRIX PRINTED OUT?’
"YES OR NO !

CHAR®[]

A/ (CHARLL 27="ND'))/0

MAcT076

PRODESUML (Gx100)

AL W1 CTOCOEFF760; U1, D131 MULTB(PROD+10%4)

THE FIRST 4 COLUMNS IN MA ARE REPLACED WITH FLOWS
COMING FROM INITIALIZATION.

COLUMN 35..10 UNCHANGED,

AL VL3 11 0e (GKOFF xWGxLG+10%6) , (0,0, 0)
MALIH; 11 0e+/7010MA013; 1110

MAD L3 12T (HH76 X XQDTAINIT2+10%46), (0,0, 0)

QUITAINITZ YIELDS THE HOUSEHOLD'S DISPOSARLE INCOME
MADLIL 123e+/010MANTI3; 123

MAL; 137 (OMEGAGXQINVEX+10%6), (0,0, 0, HXQINVE+10%6)

MAL; LUl (OMEGARLDXQINVERLIxX-103#6), (0,0, 0, QINVBLIXL+10%4)
MAL; 1576 (OMEGAINXQINVINXU+10%46), (0,0, 0, 4XQINVIN+10%4)
MAL, 161« (OMEGAX (+/QINVIXU=103%4), (0, 0,0, 4x(+/QINYI+10%4)

AL VIZ; 1736 (+/ CAKSATMED+AKBAF INISH) +10%6) x TOCOEFF76 0413, 171
MALLIY; 17de+/LLIMALALZ;17])

MALL 2 2 4 ;1816{8UMI(Xx8))+10%4
MALLY; 18Je+/01IMALLE; 181



£3al
L3931
Luod
Lu1l
Lu2l
[u31
fuy3
L3350
Cusd
Lu?l
rugl
L9l
LS0d
L5173
LH2d
L5331
L5l
L3551
L5671
L3737
£sal
L5917
L&07
L6111
L6213
L6631
Lawd
C65d
Lé6l
L6671
L4681
[&91]
£70d
L7171
Lval
L73]
Lvul
L7531
L7461
L7vd
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APPENDIX C SUBFUNCTION IOAMATRIX (cont.)

SWEDTSHADEMANDI&+/MAL 10,0177

MALA L3, 191« CIMPXSUEDTSHADEMANDD , (0, 0, 0)
MATLY; 1906+ /01 IMAL 13191

MAL; 193« (71 xMAL; 191

Y

MADVLIZ; 21 06MACIH 103, 0(0,0,0)

MACIY; 21 06+/01IMATA 135210

A

RESTDUALEMAL; 211~ (+/MATA 10, 02000, €0, 0,0, (+/MALIH; 2 201))

A
£ 36 36 3 36 36 363 % 3 0336 36 36 36 K 36 36 3 3 6 M 36 2 I K K
A

[PWe110
aPAGE WIDTH

"INPUT-0OUTPUT MATRIX FROM INITIALIZATION:
80p'

i 2 3 ) ] b
gop*
(8, 0)vyMAL; 107
gop"
) 11 12 13 M 15 1é
B80p'

(8,0)+MAL; 10+4311]

"ROW 1: RAW MATERIAL SECTOR °

' ROW INTERMEDIATE GOODS

"ROW 3@ INVESTMENT GOODS AND CONSUMER DURARLE GOODS:

1y e

"ROW W: CONSUMPTION GOODS

"ROW 5: AGRICULTURE,FORESBTRY,FISHING

"ROW &: MINING AND QUARRYING °

"ROW 7: oIL

"ROW 8 CONSTRUCTION °

"ROW ¢ ELECTRICITY °

"ROW 10: OTHER SERVICIES

TROW 11 COMMODITY BASED INODIRECT TAXES
"ROW 12 YALUE ADDED  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: HOUSEHOLDS' 'S CONSUMPTION

19

20

i

21
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APPENDIX C SUBFUNCTION IOAMATRIX (cont.)

L7el 'COLUMN 13: GOVERMMENT ' 'S INVESTMENTS °

(WA "CGLUMN tu: INVESTHMENTS, BRULILDINGS

reol TCOLUMN 15: INVESTHMENTS IN SECTOR &..10 ¢

£gil ‘COLUMN 16: OTHER INVEBTMENTS °

£g2l "COLUMN 17 CHANGE IN B8TOCK

L3l "COLUMN 18: EXPORTS

rewl COLUMN 19 IMPORTS

£8s] "COLUMN 20: MOMS ETC.,

Ee6ll ‘COLUMN 21 HORIZONTAL SUM=PRODUCTION °

£e7l #40p’

Lesl "RESTIDUAL

L9l RESIDUAL

L9203 a

L9103 aMADE BY FREDRIK BERGHOLM DEC 1981.....
¥
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APPENDIX C SUBFUNCTION MARKETS-DATA

vV MARKETSADATA; TMEXP ; THTARG
Cid A
output from initialization:All variables below except TMEXP,TMTARG,NPER
K21 NPEReY ’

L3l NUReR

[ MK Tl

£al INtY+1 46

L& fl

7l RET&#71+1.035%(L+4)
£gl ENTRY&RET+0,0068+NPER

91 EXPXIIP«0,03

Liol EXPXIWe0 .07

L1yl EXPXDG«0.07

Liz2l Re0.5

131 ELe0,1

Eiul E2¢0

£151 GHPESMEUESHEBE 12+ 1+ THMEXP¢Z

[T FIPFIWeFIS& (1 ~RIX2+1L+NPERXTMEXP
[ A SHTe1-2+1L+TMTARGJ

£i81 =a

L19d GAaMMA«0 ., 1
£201 THETA+G, 01
C211 K&Te, 25
L2217 SKREPA+L0
231 I0TA«0 .5
r2ul NITER+9

£281 a

L2611 THMSTOw1
£291

£28l THIMSTO#1
L2913 »

L3013 RHO& "1+ L+ 1+35) % (1L+0)

£313 RHOROOK« "1+ (L, 15) % (L+4)

321 QUMTEC+ "1+{1. 0546 1,03 1.0246 1.004)%(1+h)
[337 »a RESMAX«0.2 IS5 SET IN ESTABLISHMENTS...
L3ul LOSS+0, 1

. RESDOWN+D ., 9

WTIXe]
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APPENDIX C SUBFUNCTION MARKETS-DATA (cont.)

38 RUWEK2+G

L3971 ALFORWED , 075+NPER

Kh0l BETARWeL

Lyl UTREF«0, 8%

Lu2l ELINVe3

[u3l RTlel

CHLBT AaTMINVY I8 SET IN ESTARLISHMENTS
L

L6l EPS«0

(L THXe 3 3 3 3
Lu8l THIMPe 3 3 3 2
Lol a

L5l RLUD ., 4
LH11 MAXDP«0 . 06
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APPENDIX C SUBFUNCTIONS PUBLIC-DATA AND
SECONDARY -DATA

¥ PUBLICADATA T

r1d A VARTAEBLES WHICH WILL BE QUTPUYT FROM INITIALIZATION: WSG,RTRANG,T
STOCURF , TETOCURM

£21 WEG+WEXLG

£33 RTRANG«0 .5

[ aTSTOCURF I8 A MARKET-VECTOR (4 MARKETS) . FUNCTION SUML TRANSFORMS
FIRMS-DATA TO MARKET-DATA. ..

(R TSTOCURF«SUML(8TOXEP)

L&l TETOCURMEQPTIOME X (SUML STO)

vV  SeCONDARYADATA; MTECAPERAFIRM

L1l AVARTABLES WHICH WILL BE CGUTPUT FROM INITIALIZATION:

£21 aMTEC, LU, QOWIND

32 AaRUACOPY I8 A COPY OF RU WHICH COMES FROM INPUTFILE,

rul Al QW QDW, QEMTEC, TEC COMES FROM ESTABLISHMENTS

L5l AGROWTH COMES FROM INPUTFILE (INITAGROWTH=GROWTH)

L6l al.G COMES FROM FUNCTION PURBLICABECTOR

L7l LU CLG+BUMR (LYY xRUACOPY = (1~ RUACOPY)

L8l ALGHSUM2 L=WORKING LARDUR FORCE=TOTAL LABOUR FORCE-UNEMPLOYED

el AUNEMPLOYED=Rx "WORKING LAROUR FORCE'

L1001  AWHERE R SHOULD BE UNEMPLOYED+WORKING LAROUR FORCE

C113  ASINCE RU IS DEFINED AS UNEMPLOYED+=TOTAL LAROUR FORCE R= RU+ (1R
...

£123 QOWINDE "I+l AVE2 QUX(L+QDW) ¥+ (L. AVG2 QW)

L1331 MTECAPERAFIRMTED DIVIC(LI-QDMTECH ((RHO+GROWTHY * (1+14)))

Ciud MTEC+L AVGL MTECAPERAFIRM

L1353  aAVGL YIELDS MARKET-AVERAGES FROM FIRMSB-DATS (MTECAPERAFIRM) WEIGH
TED BY LAROUR-SHARES (L+8UM L)

[161 ENS 0<MTEC
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APPENDIX C SUBFUNCTION MONETARY-DATA

¥V  MUNETARYADATA

Cil aALL VARIABLES BELOW WILL RBE OUTPUT FROM INITIALIZATION
£23 POSGFOR«0

£33 TMFAS83+12

Lyl THFD+2+12

£51 FIeFASSE(BUM2 Xx8) xTHFASS
L6] KAPPALl«0D, 02

[ W KAPPAL2¢0.3

£el RFUNDL€0 .5

[93 RFUND2¢0, 25

C1ol LAMIAL+0 . 6

C11l LAMIAZC0 . 8

L1231 MAXQCHRI«0 .01

L1313 MBe0 ., 015

£iul MAXRIDIFF&0, 0%

(W RIATISAEXOGENOUSH1
L1463 MINRI¢ME

L1731 MAXRI«0,25

£igil FUNDSAAREAENQUGH+0
£i193 REDCHBW0, 15 ‘
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APPERDIX C SUBFUNCTION HOUSEHOLDS-DATA (cont. )

13
271

e

£33
Cul
LS3
Cél
L73
L8l

Lol
Liod

£i1l
C12d
£131
Liud
L1861
LLsl
L1l
16l
£i91
L2017
£21d

L2zl
L2371
L2ud

v HOUSEHUL&SAH@*A;PRiCECHﬁNGES;DUR

ATNPUT TO THIS FUNCTION:

AGKOFF, LG, WG, L, QW, QTDIV, LU, QUWIND FROM FUNCTION PUBLICASECTOR,ESTA
BLISHMENT , SECONDARYALATA

AQPTIOM, QDPFOR, QDPIN FROM FUNCTION ESTAELISHMENTS

ARTRANS, RLU, RHO  FROM FUNCTION MARKETSADATA

ATXI1, TXW, TXWG, @INPAY, RT (INDIRECTLY) FROM WORKSPACE MACRO

aHH76, WHSUM  FROM HOUSEHOLDS. .

AXXXXXXXXXEXRXX XA XL A AN AL ANA AN XXX E AR LYK XXX
AQUTPUT FROM THIS FUNCTION,WHICH WILL BE FINAL OUTPUT FROM INITIAL
IZATION:

AZ, BAV, NIUR, NDURAIUR , NH, WH, WHRA, @PH, QC, CVA, QICPT, QCPI, QDT
AQSAVHREG, RHODUR, STODUR, ALFA ANDI BETA-COEFFICIENTS, SMOOTH , MARKET
AITER. . .

#

IURE3

NDURADUR& 11

Zell

SAVelR

NIURe (DURA VL1 /11

ANDIUR, 2, SAV ARE INDEX-VARIABLES. ..

NHELGH (SUM2 L) +LU

WH e WHSUM+NH

QUIAINIT

AFUNCTION QUIAINIT I8 CALLED TO GIVE A VALUE TO QDI,AND THIS IS TH
E ONLY PURPOSE OF THIS FUNCTION,QUI=DISPOSARLE INCOME

WHRAEWH=QD T

GPHEQPTIOM, 0

AQPH USED TO BE A VECTOR OF LENGTH 11.QPH(11) WAS THE PRICE IN THE
BERVICE SECTOR, THERE 18 NO LONGER AN ELEVENTH SERVICE- SECTOR, S0
GPH=GPIOM . FOR TECHNICAL REASONS WE SEE TO THAT QPH

aHAS THE LENGTH 11 DESPITE THIS,FOR THE TIME BEING, WHERE WE WILL H
AVE A REDUNDANT 0 AT THE END, ..

Qe (HH76XQDI) , 0

Qe (1, pRC) pQT

GCenah

AQC AND CVA MUST BE COLUMN-VECTORS FOR TECHNICAL REASONS. ..

ASEE MOSES-FUNCTION EPTTV.

CVACQE TIV7 QPH

QUPTCCPIL(QPH)

PRICECHANGES¢QUPFOR, QUPIN, 0

QUEPTe (PRICECHANGES+ , X, QL)+ (+/, QC)

Note: QDI-INIT is a subfunction listed later on.
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SUBFUNCTION HOUSEHOLDS-DATA (cont. )

STONURCGPHEIDURIXCVALTIUR; 11+ RHODUR

10.7

0.7 0.9 1 1L 0.9 1L 0.75 1 0,

55

BETAZ2¢ 0 0.02 0.1 0.22 0,01 0 0 0.08 0 0.36 0 0.21

SMOOTHe(11p0,.9), 1

aMARKETAITER TELLS HOW MANY ITERATIONS WILL

DURING

APPENDIX C
L3461 n
371 RHODUReRHO
[RCSE |
£391 n
Luol ALFAZe0,3
L1l alLFAdeD 5
Lu2l BETALe 1
[u31
Luu BETAJC0XBETAZ
rusl
46l
Lu?i MARKETAITER+3
Lugl

PROCESS
[yl NHe 1 pNH

SIMULATION, .,

RE DIONE IN THE

MARKET
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APPENDIX C SUBFUNCTION DISPOSEl-FIRMS

L1l
L2l
L3
Lyl
[
L&l
L7773
£al
£91
£101d
(I
L1l
£131
Ciul
£181

L1é6l

L1773
riel

(deletes a number of variables)
This function 1is called in subfunc-

tion ESTABLISHMENTS.

v VINISPOSELAFIRMEENIV

DISPOSELAFIRMS
A{TESTUTSKRIFT=0) /8TART
'REALARATIO

REALARATIO
THYNTHARATIO!
SYNTHARATIO
TINPUTRATIO!

INPUTRATIO

' REALASALES”

REALABALES
"SYNTHABALES'
SYNTHASALES

"SLUT PA TESTUTSKRIFT I DISPOSELAFIRME

START :
A

KILL
KILL

'SCALE MAKEQUARTERS'

"RAMARKET FIRMID RESALABOUR SYNTHASBALES RESASALES RATIOL RAT

102 INPUTRATIO®

KT LL
ATHIS

"REALARATIO SYNTHARATIO REGAEXPORT REALAINP LIST KIAIMED °
FUNCTION DELETES VARIABLES AND FUNCTIONS OF NO FURTHER USE,
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SUBFUNCTION DISPOSE2-FIRMS

(deletes a number of variables)

This function is called in subfunc-
tion ESTABLISHMENTS.

VDISPOSE2AFIRMELIV
¥V  DISPOSE2AFIRMS

L1 A (TESTUTSKRIFT=0)/8TART
L2l "SAMARKET "

£33 SAMARKET

(% YR

£ A1

[63 Yelcn

71 AR

g1 “INPC

£ INP

L1071 'GCURR'

F111  QCURR

£121 0 M7

K133 MYS

D141 CAKBAIMED'
C151  AKZAIMED

C163  'AKBAFINISH'
F171  AKBAFINISH
L1831 REALAFORVF
L1917  REALAFORVE
L2031 'SYNTHAFORVE
L2171 SYNTHAFORVF
£221  'FORVF'

£231  FORVF

L2471 ' REALALABOUR'
[25]1  REALALABOUR
L2671  'SYNTHALAROUR'
E271  SYNTHALAROUR
L2871  'REALAW'

L2971  REALAW

L3001 "SYNTHAW'

L3137 SYNTHAW

£321 ' REALAOVERSKOTT
£337  REALADVERSKOTT
£341  SYNTHAOVERSKOTT "
L3551 SYNTHAOVERSKOTT
[361  OVERSKOTT'
£371  OVERSKOTT

L3817 ' REALAKRALON'
L3971  REALAKRALON
LU0 "SYNTHAKRALON'
L4111 SYNTHAKRALON
Cu21 LON

Fu31 0 LON
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APPENDIX C SUBFUNCTION DISPOSE2-FIRMS (cont.)

CuS1  START: -

Luél KILL "X FADATA SAMARKET NAMNAMARKET A21 AZ2 INP GUURR M73°

Lu73 KILL "AK3AIMED AK3AFINISH REALASALES REALAFORVF SYNTHAFORVF FORVF

REALALABROUR SYNTHALARQUR °

TR KIll "REALAW SYNTHAW REALAOVERSKOTT SYNTHAOVERSKOTT OVERSKOTT®

Cu9] KILL "REALAKRALON SYNTHAKRALON LON SCALE HELP®

L5031 KILL "TOAMATRIX CONTROLS REALASUML SYNTHASUMI DISPOSELAFIRMS RAND
OMIZE UBING QFR1L HISTORY BETWEEN'

[311 »a

CH20  aTHIS FUNCTION DELETES FUNCTIONS AND VARIABLES OF NO FURTHER USE..

VKILLEIV
¥V KILL NAMES; POS; DUMMY
L1l Lo+ (0=pNAMES) /0

L2 POSENAMESY "
£33 DUMMY [JEXCPOS~1) tNAMES
Lt NAMES+POSINAMES
C51 2L,
v b

This function is stored in workspace VLISTS.
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APPENDIX C SUBFUNCTION DISPOSE -VAR-INPUT

i1
£231
L33
ful
L57
L6
73
£81
Lol
cLol
£i11
L1221
L1317
Ciu3
L1561
£16l
£17l
£i8l
£193
L2017
L2171
L2217
L2373
L2ul

VDISPOSEAVARAINPUTLOIY N
DIEPOSEAVARATNPUT COPART ; COPATXW; COPATXWE ; COPARIDEPFOR;
COPARTEWFOR; COPATXE ; COPATXIL

ATHIS FUNCTION GETS RID OF INPUTVARIABLES FROM

AFTRST PART OF INITIALIZATION

A

COPARIDEPFOR+EXOARIDEPFOR

COPARIBWFORCEXOARTEWFOR

COPARI¢EXDARI

COPATXWEEXOATXY

COPATXWGEXOATXWG

COPATXC+EXOATXC

COPATXIL¢EXOATXIL

o ,
AMACROLIST CONTAINSG VARIAELENAMES FOR INPUT-VARIABLES
KILL MACROLIST

EXOARTDEPFORCCOPARIDEPFOR

EXOARTEWFOR+COPARIBWEOR

EXOART¢COPART

EXOATXWeCOPATXW.

EXOATXNGCOPATXWG

EXOATXC+COPATXE

EXDATXI1COPATXI

AVARIARLES FROM WORKSPACE MACRO HAVE SOMETIMES THE SAME
A NAME A5 AN OUTPUT-VARIARLE,SUCH VARIAELES MUST NOT
ARE DELETED BY THE CALL ' 'KILL MACROLIST''
]
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APPENDIX C SUBFUNCTION ODI-INIT

£id
£23

£31
Ll

L5
]
£73
£gl

Lol
£103
0 A
L1221
ri3il
Liul
L13d
L1613

This function is called in subfunc-
tion HOUSEHOLDS DATA

VGOIAINITL{IV
QUIAINIT,; QTWS; QTL; QUWTAX; QINTH; GTRANSG; QLTAX; TXI L
aINPUT TO THIS FUNCTION:
aGKOFF, LG, WG, L, QTDIV, W, LU FROM PURLICASECTOR., ESTARLISHMENTS, SECON
NARYADATA, , +
aRTRANS, RLU  FROM MARKETSAIATA
ATXIL, TXW, TXWG, QINPAY, RT COME (INDIRECTLY) FROM INPUTFILE MACRQ.,

aLOCAL, COPIES OF TXW,TXWG. .. ARE USED, ..

aNH, WH  FROM HOUSEHOLDSADATA

f

QATRANS & (RTRANSX (LGXQWG+4 ) x L++/GKOFF ) +RLUX O, 28xLUXL AVGZ QWxi-
TXWCOPY

QINTHENHX (RIACOPY MR xWH+4

QATHE& (LGXQWE+4) , GUM2 LxQW+Y

ATUGCATUE+ L0, GINPAYCOPY)

QWTAXEQTUWS+, X (TXWECOPY, TXUCOPY ) + 1+ (TXWECOPY, TXWCOPY)
QTI+QTOIVHRINTH+QTRANE+ ({+/QTWS) ~QWTAX)
TXILeTXILCOPRY

QITAXED, 25XAGEBRITAX Ux@TI

QRI€(QATI-QITAX) +NH
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APPENDIX C SUBFUNCTION QDI-INIT2

This function is called in subfunc-
tion IO-MATRIX.

VAUTATNIT2000Y

ZZ#QUIATNITZ; QTWS; QTI; QUTAX; QINTH,; QTRANS; QITAX; LU NH; MB; RTRANS;
RLU

AINPUT TO THIS FUNCTION:

AGKOFF, LG, WG, L, GTHIV, QW, LU FROM PUBLICASECTOR, ESTARLISHMENTS, SECON
DARYADGTA, &

RTRANG«D .5

RLUeD . &

MBe0 . 015

ATXI1, TXW, TXWG, QINPAY, RT COME (INDIRECTLY) FROM INPUTFILE MACRO..

LU (LG+BUM2 (L) Y xRU= (1 -RU
NH&LG+SUM2 (L)Y +LU

WHEWHSUM=NH

#

QATRANSE (RTRANSX (LGXQWG+H I XL ++/GKOFF Y+ RLUX O, 25xLUxL AVE2 QWx1-TXW
QINTHENHX{RT ~ME) xWH+4

ATWS ¢ (LEXAWGE+U ), SUM2 LxQW+4
GTWB«QATWS+(0, QINPAY)
AUTAXEQTUWS+, X (TXWE, TXW) + 14 (TXWG, TXW)
QTICATOIVHRAINTH+QTRAMNS+ ({+/QTUE)Y ~QUWTAY )
QITAXED . 25XAGERITAX 4XQTI
ZL#(QTI-GITAX)
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APPENDIX C SUBFUNCTION OUTPUT OPERATIONS

VOUTPUTADPERATIONSLIIIV
Y OUTPUTAOPERATIONS; LIST; TOTLIST
C11  aOUTPUT FROM INITIALIZATION IS RBEING GROUPEL:
[2]  aVARIABELGRUPP1,VARIABELGRUPPZ, ., COME FROM WORKSPACE VLISTS,
[31  aAND ARE TEXT-VECTORS .THIS WORKSPACE ALSD CONTAINS SOME
Fu1  a EXTRA VARIABLEE AND FUNCTIONS. ..
[51 ' )WSID TEMPORARY'
[61 =" )SAVE'
£71  LISTe[NL 2,3
£81  LISTe,LIST
[91  «')COPY VLISTS'
L1071  HMNeWDRKSPACENAME
£113  KILL LIST
L1217 [RLe123u67
L1317 +'«'')COPY MACRD ', GRUPPL,' "'’
E143  TOTLISTeVARIABELGRUPPL, ' ', VARTAKELGRUPPZ, * ', VARIARELGRUPP3
£151  TOTLISTTOTLIST,' ', VARIARELGRUPPW,' *,VARIABELGRUPPS
L1637 = ')ERASE VARIABELGRUPPL VARIARELGRUPPZ VARIARELGRUPPS
[171 =" )ERASE VARIABELGRUPPU VARIABELGRUPPS GRUPPL LIST'

£i8l YERABE TOKUMENTATION
C193  a
L2013

L2131 MN COPYSAVE TOTLIST .

L2271 a0UTPUT FROM INITIALIZATION,AND NOTHING ELSE,IS SAVED
L2371 alN WORKSPACE (WHOSE NAME IS STORED IN WORKSPACENAME) .
C241 a ‘

L2571 &

L2631 «"YDROP TEMPORARY'

¥V Y COPYBAVE X
Li3 ATHIS FUNCTION TAKES VARIABLES FROM WORKSPACE TEMPORARY
£21 n, TAKING ONLY THOSE SPECIFTEDI IN LIST X.AND SAVES THEM IN A WORKSP
ACE  WITH NAME Y. ..
CACOPY TEMPORARY "X, '
TUIWSID LY,
TIBAVET

L33 4

ud '

L5l £
Y

L

This function is stored in workspace VLISTS,.
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APPENDIX D THE INITIALIZATION CODE,
HELP-FUNRCTIONS

The help-functions, in general, perform operations
which occur many times during the initialization
or which are so technical that they preferably
should not be part of the main initialization

code.
The help-functions are, in alphabetical order:

ABOVE, AVGl, AVG2, BETWEEN, CONTINUEl, CONTINUE2,
CPIl, DDIV, DEV, DIFF, DIVl, DIV/, DIV8, DUP, ENS,
EQUALS, HISTORY, MAKEQUARTERS, MODADD, MODDEL,
MODSUBST, MULT1, MULT7, MULTS8, PACK, QFR1,
RANDOMIZE, REALASUM1, RELDIFF, SCANMAT, SUM1,
SUM2, SYNTHASUMl, USING, SCALE

They are stored in workspace FUNCTI.

A short description of what some of the help-func-

tions do:

AVGl:

Has 2 parameters W(=vector) and D(=vector).

al W(l) D(l) Z W(l) D(l) Z W(l) D(1) Z (W(l)D(l))
Result: Z TwW(i) TW(i) Z‘.Wil; in 4 wW(i)

i in 1 means: Summation over index i (usually
number of firms) but only taking those i which

belongs to sector 1, etc...
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Thus we get a weighted average in each industrial
sector (1,2,3,4) of a micro-variable. The result

is a vector of length equal to 4.

SUM1:

Has 1 parameter V(=vector). (V=micro-variable).

Result: A vector of length=4 with the sum of V in
one and each of the four industrial sectors. (com-
pare with AVGl above).

MODADD, MODDEL, MODSUBST:

These functions can change lines in another func-

tion, i.e. the programming code itself.* They are

described in Part 1, section 2.

MULT7:
Example:
v.m v, m
M MOLT7 V = Vlmll V1H}2
221 222

m,.m
where M = 11712 and V = (vl,vz)

May1M22

MULT7 is an operator which performs a kind of

multiplication between a matrix and a vector.

* The possibility of changing lines in one program
by aid of another program is a particular feature
of the APL-language.
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APPENDIX D

VAROVELIV
v MeMl ABOVE M2 ‘
(I A TO FORM A MATRIX WITH M1 ABOVE M2, PADDING WITH BLANKS OR ZEROES
IF NEEDED.
23 a EACH OF ML AND M2 IS MATRIX, VECTOR, OR SCALAR.

31 MECCCItpML) s LMD T M) tHL) L 130t eM2), 18 (oM M pMie (™24 L 1 L p
MLYeMI» M6 0724 1 1, pM2) pM2
v
VAVELILOIV
¥V  aeld AVGL D

L1l f

[21 a TO GET MARKET AVERAGES FROM FIRM DATA:

[31 a "ITOIS THE FIRM (VECTOR)Y TiaTA TO BE AVERAGED.

[ | a TWOIS A WEIGHTING VELTOR,

N n GLORAL VECTOR "MARKET' TELLS MARKET NUMBER OF EACH FIRM,
&l a GLOBAL "NMARKETS' TELLS NUMBER OF MARKETS,

[71 a At I8 THE (VECTOR) AVERAGE,

L9l ACCCHXTN +  XMARKE T e, st NMARKETS) + (W4, xMARKE T« , =t NMARKETS)
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APPENDIX D

£1
Lo
L3
i
L&)
[6]
L73

£

VAVGZLIv
AcW AVERZ T

[

a TO GET A COUNTRY AVERAGE FROM FIRM DATH:

Aot T8 THE FIRM O (VECTOR) DATA TO BE

A WIS A WETGHTING VECTOR,

A AT I5 THE (SCALARY AVERAGE,
f

e (/WD = (e /W)

VRETWEENL]
Red RETWEEN B
ReA+ (B~A)x0, 01 x "1+ 10 L xB=pt

VCONTIHMUELLDIV
ReN CONTINUEL V
ReENTV, Np 7L Y

AVERABGED
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APPENDIX D

VEONTINUERLTIIV
Vo OReN CONTINUER M

L1 ReCCLT M) N TM, 8O, 11 M) oD ; Cpid [21])
¥

VCPILOOIV
Vv Z+«CPI1 PRICES
£ afeB WHERE A=QUILIxNH+GUIXNH, .. AND
£a1 aBe GULXNH+PL + QUIXNH+P2 +..,,
L3 f
Lyl 20+ /QU+  XNHI = ((GC+ , xNH)Y + , +PRICES?

I

¥



- 130 -

APPENDIX D

[11
£21
[33
(L
£Sa

£13

£i3

<

]

vonIvopav
Zen DDOIV R

f

A TO 'DIVIDE'™ A TREND PERCENTAGE.

A 'Z' IS5 COMPUTED AS THE SOLUTION TO: (1+A)=(1+Z)=R
A

ZeT1+%(@1+A)+R

VDEVLOIV
AeDEY X
AeX~+/X+pX

YOIFFLOIY
R¢DIFF F

RECCUCT1+ppFyp0) s IXIF)~((({ 14ppF)p0), T1)IF)
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APPENDIX D

£11
L2l
L3l
Cid
L5l
Lal
L7
rel

L1l
£21
313
el
[
L6
[

v

VOIVILONY

ZeF DIVL M

fl

f TO DIVIDE FIRMS® DATA WITH A& MARKET VECTOR:
a 'F' OIS THE FIRMS' DATA VECTOR,

p MY T8 THE MARKET VECTOR,

a GLORAL VECTOR "MARKET'™ CONTAINS HMARKET NUMRBER OF EACH FIRM,

A "Z' IS THE RESULTING (FIRM VECTOR)Y DATA.
f
ZeF+MIMARKET]

YOIv7Igav

ZeM DIV? ¥

ENGC(pYi=(pMOLL

f

a TO DIVIDE A MATRIX WITH A VECTOR:

a FACH ELEMENT "MLI;J1° I8 DIVIDED RY "VIII',
a THUS, 'H° HMUBT HAVE AS MANY ROWS A8 "Y' HAS
fa

Zepirm{hpM) oV

ELEMENTS .
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APPENDIX D

C13
231
£33
Cu3
LS

L6l

vRIvasLoav
¥ ZeM DIVE ¥
ENS(pVi={pM)[2]
A TO DIVIDE A MATRIX WITH A VECTOR:
a EACH ELEMENT MUI;J1 I8 DIVIDED BY VUJI,
a THUS, M MUST HAVE AS MANY COLUMNS A5 v HAB ELEMENTS.
ZeMe (pMy pV

VIOLPCDY
v ZeNUM DUP EL
a Ze(NUMDLIpELLDLD )Y, (NUML2IpELE20), .., (NUMINIeELIND
ENS(lzpaNUMY ., (L ppELD
ENSC(Lzp, NUMY, (220, EL)
ENSC(I=p, NUMI)V({p,NUMIY=(p,EL))
NUM& (pEL ) pNUM
ZEELLOO#ZY 726, MO COP /NUMY S pNUMY proNUMY X (o ZHUMY o, ZNUMT
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APPENDIX D
VENSLDIVY
¥V ENS STRING
[ A (A/GTRING=1) /70
£21 'ERROR DETECTED RBY FUNCTION ENG'
37 140
Ll Al INE AROVE STOPS EXECUTION
¥
VEQUALSLIIV
¥V ZeA EQUALS B
L1l H{ppA)FppR) /260
L2l 3 pAYY L E pRI /D
31 el tda, =, B
v
VHISTORYL[IV
vV ReSM HISTORY DATA; W
LLa ReDATA+ , XW++/WedXN ("Lt pDATA) pBM

v
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APPENDIX D

VMAKEQUARTERSLIIIV .
WeMAKEQUARTERS V; FUNKA; FUNKE, BELTA; DIFF;FO,FL;F2; NIVAD; NIVAlL;R; I;
KGN LEVELEXPRLGEXPR2, FUNKXGFIKTIVL FIKTIV?2
aTHIS FUNCTION DISTRIBUTES VARIARLES ON QUARTERS ., FLOW-VARIARLES MU
ST BE DIVIDED BY U4 AFTERWARDS, .
aV=INPUT=2YEARLY FIGURES W RESULT=QUARTERLY FIGURES
Welux{pVIdpd
FUNKR 'TELTAXX% ((DELTA~N) +N) '
FUNKAS " CO(3XDELTAY - (AXNI IXX%2 )+ ( (CHXNY - (2XDELTAY Y XX’
A
FIKTIVIeVLLII-(VE2I-VIID)
FIKTIV26VLpVIH (VL pVI-VL " L+pV1)
VEeFIKTIVL,V,FIKTIV2
Me(py)—~1
Rebpl
A
Iel
START : = (T=M)/8LUT
FoevhTl
FleviI+11
FRevii+2]
Kex (I-1)
NIVAG&FO+(FL-FO)+2
NIVALEF 1L+ (F2~F1)+2
DELTAENIVAL-NIVAD
Ne(F1-F3)+2
A
FUNKX+FUNKE
A COX(F2=-FIN#X(FL-F0))/ FUNKX«FUNKA'
a
Jel
S (J=5)/L
XKe(J=1r+4
LEVELe L " FO+N+" , FLINKX
EXPR1& 1 FUNKX
PN
EXPR2¢4FUNKX
REJICLEVELH (EXPRI~EXPRLY+2
Jedel
+8
[
DIFFeF i~ (+/R)+4
FCTESTUTSKRIFT=0) /L3
TESTUTSKRIFT
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I
Chd
Cu3l
(MR
CuSl
Luél
Lyl
Lugl
Lu9l
£s503
L5170

VN
C5463
K571
L5681

RELI,RE2T.REZT, REUD
1 &« " DIFF

DIFF
L3

WLEK+ U IeR+DIFF
Tel+l

SETART
SLUT:

FCTESTUTSKRIFT=0) /EXIY

I« RESULTAT"
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APPENDIX E A MICRO-TO-MACRO DATA BASE. EXPERIENCES

FROM THE CONSTRUCTION OF THE SWEDISH
MICRO-TO-MACRO MODEL (MOSES)

by Louise Ahlstrém

Economists  frequently have  failed to explain economic
developments in the seventies. Consequently a need has been felt
for new and improved theory as well as statistical methods to
come to grips with old problems. It has been suggested that if
information regarding the individual decision makers and their
role in the market process 1is taken into account while
constructing a model of the economy as a whole, the information
base for macro analysis can be improved. The results obtained in
such a model could prove to be quite different from those
brought forward by traditional theories and methodologies. Thus
it might be possible to develop better guidelines for economic
policies than those that have been used during the past decade.
Above all it would be possible to treat the supply side and the
structural adjustment process in a much more realistic fashion in
a micro based macro model. The utilization of assumptions about
the behavior of individual decision makers consequently would
give the system dynamic features not provided by traditional

simulation methods.

It is obvious that although it is easy to point to some advantages
of micro simulation over traditional simulation methods, there
are difficulties that have to be over-come before such a model
project can be expected to bear fruit. One such major obstacle is
the necessity to successfully handle the vast amount of data that
this method calls for. The presence of advanced high-speed
computers can be seen as a necessary but not suificient
condition for the development of micro simulation models. More
importantly there is the obstacle of the need to develop a meth-

odology for incorporating micro data into a macro model format.

Anyone taking on the task of constructing a micro-based macro
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model will soon learn that the difficulties intrinsic to setting up
an operable design for the micro and macro data bases, are quite
substantial. Since one in order to fulfill the objective of develop-
ing the micro simulation model is forced to come up with a
functioning scheme, it is necessary to make a series of decisions
as to how to by-pass the problems. The process of making these
decisions is a painful one, expecially since one does not know
which problem will come next. Frequently, after having success-
fully dealt with one problem, it is necessary to rip it up since
the solution of the problem that one stumbles on thereafter is
not in line with the solution chosen for the first, The construc-
tion of a data base thus can be described as a tedious process
of two steps forward and one step backward - sometimes one
step forward and two steps backward. By necessity there will be
many versions of the model and the corresponding data bases be-

fore the model project is terminated.

The structure we have finally chosen for the construction of the
data bases must be seen as one way among a theoretically vast
number of ways to deal with an operation analysis problem. We
dare not claim that we have managed to find the best one. Our
endevours ought to be judged only in the light of the objectives

for our particular project. We will now point to some aspects of
a general character.

The objectives for the construction of the Swedish micro-to-macro

model were

1. to formulate a micro explanation for inflation and

2. to study the relationships between inflation, profits,

investment and growth.

The chosen problems relate to typical dynamic processes and
place heavy emphasis on the market process and its importance
for price and income determination and growth at the macro
level. For this reason an aggregation scheme that centers on

markets and the use of industrial products rather than on the
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ordinary classification according to the production technique and
raw material base is necessary. The aggregation scheeme includes

four industrial production sectors:

Raw Material Processing Industries (RAW)
Intermediate Goods Industries (IMED)
Investment and Consumer Durable Goods Industries (DUR)

Non Durable Consumption Goods Industries (NDUR)

Each industrial sector holds a largem number of individual firms
which constitute the micro feature in MOSES. The market
processes in the model operate both between and within the four
sectors. The aggregation scheme has been designed on the same
format as that of the Annual Planning Survey of the Federation
of Swedish Industries. This means that the capacity utilization
data of this survey can be directly incorporated into the micro
data base. Regarding the macro data base we have had to
develop a market oriented classification scheme of our own in
order to adapt the national accounts macro statistics to our
micro based sector classification. Lack of some firm data
necessitates the use of industrial macro data as substitutes. The
input-output matrix is one example where such simplifications

have been necessary.l

In the early stages of constructing the model it was built around
a 1968 base year macro data base. It was our ambition to be
able to start the model in any year from 1950 and onwards. Thus
a great deal of effort was put into collecting time series for
macro variables. Due to lack of relevant data it was difficult to
obtain time series that were consistent over time as well as with
each other. The calibration of the model was done by starting
simulations in 1968 and running them for a 10-year period. We
compared the behavior of key macro variables in the model with
reality, adjusted the parameters according to the results and

started the process over again.

I por a description of how macro data are combined with real
firm data see Eliasson, G, A_Micro Simulation Model of a
National Economy, Chapter 3 on estimation methods, in A Micro-
fo-Macro Model of the Swedish Economy, IUI Conference
Reports 1978:1
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We have had to put in substantial effort to overcome inconsisten-
cies in the data base that have crept in not only because of our
new aggregation type but also because of inconsistencies between
the various parts of the national accounts statistics themselves,
We have found by experience that a consistent data base for
the first period of a simulation is imperative for a proper track-
ing by the model of historic macro test data. During the next
stage of model life we wanted to update the data base in order
to be able to start simulations in 1976 - we therefore decided to
concentrate our efforts on obtaining a good base year., For this
reason it was necessary to create an accounting system as a

framework for the construction of the macro data base.

As the core around which we chose to build the accounting sys-
tem (see Tables 1:1 through 1:3) we used the input-output sys-

tem. The input-output coefficient matrix for 1976 used in the

model is calculated from an input-output matrix expressed in
producer” s prices. Since the final demand on the other hand is
expressed in purchaser” s prices we have had to adjust the
accounting system for the difference in price levels (DIF, Column
20). On the macro level the difference (DIF) is equal to the total
of the commodity based indirect taxes on final demand. The
production value in market prices is identical to the production
value in purchaser” s prices on the macro level, since the
transport and trade margins are included in the production value
of the trade sector. For the individual sectors this is not true,
which in turn depends on the existence of margins as well as on
the mix-up of industrial sectors in the basic statistical material.
The residual (RES, row 13) arises from differences in the gross
production data if calculated from the demand side or from the
production side. Since there is reason to believe that the data on
the demand side have greater reliability we have chosen to treat

the residual as a row vector.
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Table 1:2
The Accounting System in MOSES

Vertically: Row
Inputs into sectors 1-10 1-10
Total inputs INPUTS
Commodity based indirect taxeé, net 11 TAX
Value added in producers' prices 12 VA
Residual 13 RES
Gross production in producers' prices 14 TOTAL
Horizontally: Column
Input deliveries into sectors 1-10 1-10
Total input deliveries INPUTS
Government consumption 11 GOVT
Private consumption 12 CONS
Investments 13-16 INV
Change in stocks 17 ASTO
Exports 18 EXP
Total use USE:
Imports and duties 19 IMp
Gross production (USE-IMP) TOT
Difference 20 DIF
Gross production in producers' prices 21. TOTAL
(TOT-DIF)
Sectors 1-10: ¥
'Agriculture, Forestry and Fishing 1 A/F/F
Mining and Quarrying 2 ORE
Petroleum Products Imports 3 OIL
Raw Material Processing Industries b RAW
Intermediate Goods Industries 5 IMED
Investment and Consumer Durable Goods Industries 6 DUR
Construction T CONSTR
Non Durable Consumption Goods Industries 8 NDUR
Electricity 9 EL
Other Services 10 SERVICE

The column and row numbers for sectors 1-10 have been altered in the pre-

sent (March 1983) data base.



Table 1:3
The Accounting System in MOSES - A Schematic Description

FINAL DEMAND IN PURCHASER'S PRICES . : N
GOVT + CONS + INV + ASTO + EXP - IMP

~
N
N

INPUTS TAX VA ‘ ' DTF MARG

in producers commodity based | wages | operating . non commodity commodity based | transport and
prices, incl. indirect taxes, surplus incl. taxes, net indirect taxes | trade margins
imports and net depreciation on final’demand,

duties net

7

GROSS PRODUCTION, IN PRODUCER'S PRICES
< /s
INPUTS in purchaser's prices VALUE ADDED in producer's prices

NS4

GROSS PRODUCTION IN PURCHASER'S PRICES , 5

/™

Comment: On the macro level the production value in market prices is identical to the production value in purchaser's

prices, since transport and trade margins are included in the production value of the trade sector (part of SERVICE).
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The  input-output system has been created through the
aggregation of input-output matrices expressed in producer’ s
prices, provided by the Central Bureau of Statistics. Since data
in producer” s prices were only available for 1975, we had to
project the 1976 I/O matrix by assuming the same change
between 1976 and 1975 in the coefficients expressed in
producer§ prices as in those in purchaser’s prices. The input-
output matrices shown in Section 3 of this manual were constructed
in this way. The aggregation scheme consisting of a weighting

matrix based on value added is documented in Table 2.

Technically speaking the Input-output coefficients are kept
constant over time in the model. The model is not solved by
inverting the input-output matrix in the traditional way. For the
four industrial production sectors the production volume is
determined in the business system block while the corresponding
input-output coefficients determine the amount of inputs needed
to make this level of production possible. At both ends of these
sectors, that is at both ends of each individual firm, there are
buffer stocks to even out production flows. For the remaining six
"external sectors'" on the other hand the input-output matrix is
operating as in a conventional macro input-output model
complemented with a Keynesian demand system.Since individual
firms within and between markets meet with success and failure
differently they grow at very different rates. Consequently the
macro input-output coefficients in the model vary endogenously

over time.



Table 2

The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SNI)

with Comparisons to the Industry Group in the Input-Output Statistics (I/0), the National Accounts Statistics (SNR)
and the Classification Used in the 1UI Long Term Survey (LB)

2 3 4 5 6 7 8 9 10
1/0 Sector SNR LB A/F/F ORE ~OIL RAW IMED DUR CONSTR NDUR EL SERVICE SNI
1 Agriculture 1100 1 il 11
2 Forestry 1200 1 12 12
3 Fishing 1300 1 13 13
4 Mining and
quarrying 2000 3 20 excl. 20
(2200 (22002
5 Sheltered food
manufacturing 3111 4 3111/2 3L11/2
3116-8 3116-8
6 Import - com-
peting food
manufacturing 3112 5 3113-5 3113-5
3119-22 3119-22
7 Beverage and
tobacco manu-
facturing 3120 6 313/4 313/4
8 Textile and
leather in-
dustries 3200 7 - 321-0.25 321-0.25 - 32140.5 32
322-324
9 Manufacture
of wood and
wood prod-
ucts 3410 3 33110 3312/9 3320+0.4 33112/9  332040.6 33

[4°)!



Table 2

The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SNI)

with Comparisons to the Industry Group in the Input-Output Statistics (1/0), the National Accounts Statistics (SNR)

and the Classification Used in the IUI Long Term Survey (LB)

1/0

Sector

SNR LB A/F/F ORE

1

2

3 4
OIL RAW

5
IMED

DUR

7

8

CONSTR NDUR

9
EL

10
SERVICE SNI

10a

10b

11

12

i3

14

15

12

Manufacture
of pulp

Manufacture
of paper
products

Printing and
publishing

Manufacture
of chemicals
and chemical
products

Petroleum
refineries,
manufacture
of products
of petroieum
and coal

Manufacture
of rubber
products

Manufacture
of plastic-
products

Manufacture

of non-metallic

mineral
products

3420 part 8

3420 part 8

3430 9

3520 part 11

3530 12

3510 10

3520 part 1!

3600 13

34111

34112

3412

351
3521/9

(353/4)@ 353/4 excl. -

(353/4)

355:0.8

35601

36202

34113

36201/9
369

3419

3420

3522/3

355'0.2

35609

361
36203

34111-3

3412/9

342

351/2

353/u

335

356

36

€91



Table 2 The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SNI)
with Comparisons to the Industry Group in the Input-Output Statistics (I/0), the National Accounts Statistics (SNR)

and the Classification Used in the IUl Long Term Survey (LB)

i 2 3 4 5 6 7 8 9 10

I/0

Sector

SNR LB A/F/F ORE

RAW

IMED

DUR

CONSTR NDUR EL

SERVICE SNI

17

18

19

20

21

22

23

Iron-, steel-
and ferro-
alloys indu-
stries

Non-ferrous
metal indu-
stries

Manufacture

of fabricated
metal products,
machinery and
equipment

Manufacture
of electrical
machinery,
apparatus
appliances
and supplies

Shipbuilding
and repairing

Manufacturing
industries not
elsewhere
classified

Repair of
household
applicances
and motor
vehicles etc.

3700 part 14

3700 part 14

3810 15

3830 15

3843 16

3900 17

3600 13
3842
9511/3 15

37101/2

37201-3

36202

37103

37204

3811
38199
38191/2

3839
3521/9

3812,382
3842-9
335

3831-3

3841

36201/9-

3813
38193/4

38195

3522/3  351/2

39

361

951

371

371

381/2,
385
3842-9

- %G

383

384l

39

36
951



Table 2 The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SNI)
with Comparisons to the Industry Group in the Input-Output Statistics (I/0), the National Accounts Statistics (SNR)
and the Classification Used in the 1Ul Long Term Survey (LB)

1 2 3 4 5 6 7 8 9 10
I/O Sector SNR LB A/F/F ORE OIL RAW IMED DUR CONSTR NDUR EL SERVICE SNI

24 Electricity,
gas and water 4000 18 40 40

25 Construction 5000 19 50 50
26 Wholesale
and retail

trade 6100 20 61/2 61/2

27 Restaurants
and hotels 6300 23 63 63

28  Transport
and storage 7100 21 71 71

29 Communication 7200 21 72 72

GST

30 Financial
institutions
and insurance 8100 23 81/2 81/2

3] Letting of

dwellings and

use of owner-

occupied

dwellings 8300 22 $3101/3 83101/3
32 Letting of

other

premises 8400 23 83102 83102,

33 Business i
services 8500 23 832/3 832/3

34 Private ser-
vices not
elsewhere
classified 3600 excl, 92-4 92-4

9511/3 23 932-9 952-9

8 The SNI code within parentheses refers to imports.
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NOTES

1 An earlier version of the model is described in
full detail, in Eliasson (1978, abbreviated in
(1981)). A new, updated presentation of the full
model plus a complete bibliography will be present-
ed in Eliasson (1984).

Documentation on the economic contents of MOSES is
complete for an earlier version which is still
quite accurate as far as the core micro-to-macro
machinery 1is concerned. An important addition is
the individual firm purchasing process, which is
described in this manual. The need for a full,
updated documentation, should, however, be rem-
edied in a forthcoming research report, Eliasson
(1984).

2 A more detailed description of the micro (firm)
database can be found in Albrecht-Lindberg (1982).
In this working paper the micro initialization is
also described.

3 See MAlbrecht-Lindberg (1982), Ahlstrdm (1978),
Bergholm (1982), and Eliasson-Heiman-Olavi (1978).

% Comments about choosing another starting year
are made in Section 7.

> For example:

EXOAREALCHLG(1) = 3000 means that 3 000 persons
will be added to the sector the first gquarter
1977. ‘

EXOAREALCHLG{5) = 2500 means that 2 500 persons
will Dbe added to the fifth simulated quarter
(=first quarter 1978)

EXOAREALCHLG etc 1is a vector with a number of
components = the number of gquarters to be simula-
ted ...

6 For the present SMT = 1/2 so Targ(n+l) is an
ordinary average of Targ(n) and M(n). Targ is
specified for the individual firm.

7 The only thing the function SIAINIT does is to
fetch data from workspace MACRO and FUNCTI and to
call the sub-functions on level 2 in Figure 3.
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8 Formally XX is a parameter to the main-function
START.

9 The corresponding exogenous time-series are
EXOAQINVG, EXCAQINVELD etc.

10 3) statistical errors in SCB statistics.

b) IUI computation errors when distributing
total industry sales on the 4 sectors in the
model.

11 In the sectors 5,6,...,10, where there are no
firms in the model, I0 is used to determine these
sector's demand for products. This is done in a
conventional input-output fashion by inverting a
sub-matrix of I10.

12 Both the share (total input)/(total production)
and the share (input from sector j)/(total produc-
tion) will change at the macro level.

13 Tpitialization version 19 and experiment ver-—
sion 11 were wused. The experiment 1is labelled
S11V19 (cf. Part 1 of this manual).

1% The sub-functions RANDOMIZE and USING. August
1980. See Appendix D. See also "The micro initiali-
zation of MOSES" by Albrecht-Lindberg (1982).

15 The variable RIAISAEXOGEOUS is a logical vari-
able being zero or one.

16 Remember that I076 is in 1975 year's prices

(see Section 3) whereas 1076II should be in 1976
yvear's prices.

17 profits = gross operating surplus.

18 7o simulate more than 30 years one has to set
the wvariable NYR egual to that number, in a
ISTARTXX-function. For example NYR <« 50.

19 This is behaviour of the government sector in
the labour market in the present version of the
model. One could think of other possibilities.

20 If a parameter is a vector of length = the
number of firms, one can change the behaviour of
individual firms, otherwise it's much more tricky,
i.e. one must make changes in the model to be able
to do that.
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2l However, if one is sure that the new variable
does not affect the initialization procedure and
the consistency in any way, one can introduce the
new variable directly in a MSTART-function.

22 j.e. vectors of length = number of firms in the
simulation.

23 MSTART10 is a function stored (since 1983) in
the MSTART-workspace.
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