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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 been a demand for a full 

documentation of the current version of the 

model. l "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 invol ved in starting 

up (ini tializing) and running the model. Experi-

ments 

dure, 

have shown that the 

which constructs an 

initialization proce­

initial state of the 

model economy, is crucial indeed, for the behav-

iour of the model. This paper 

scribing the initialization 

divide the initia1ization 

is devoted to de­

process. 2 One can 

process into three 

stages: data base work, the initia1ization proce­

dure and consistency contro1s. 

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 
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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 Ddcro data and .acro data needed for 

the ini tialization has been a drawn out research 

project at IUI, where a number of people have been 

involved. 3 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 initia1ization procedure is the 

name of this transformation process. In this proce­

dure we also include the task of gi ving values to 

parameters affecting the behaviour of households 

and firms. The ini tialization procedure is docu­

mented by Sections l, 2, 4 plus Appendices A, C 

and D. This has also been a lengthy research pro­

ject at IUI with several people involved. 3 

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 checki.ng has been done by 

the author of this paper, and is described in the 

Sections 3.2 and 6. 

Part l of this manual describes how to run the 

To be able to make 

one has to know the 

some detai l. Thus the 

model, in a technical sense. 

experiments with the model 

initialization procedure in 

user of the model must be well acquainted with 

both Part l and Part 2 of the manua l. Section 7 of 

this paper is a bridge between Part l and Part 2 

where some examples of s imula·tion techniques are 

presented. 
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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. 
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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 modelone has to initia1-

ize a vast number of variables. The starting year 

is, for the time being, 1976. 4 The reason for this 

is that 1976 is the earliest year for which a com­

plete micro and macro data base exists. 

"Ini tialization" means, mainly, that three kinds 

of variables are given values. 

(l) 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 variab1es", 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 variable" 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. rrhere is a variable 5 

called EXO~REALCHLG, which is a vector (over time) 

containing the number of people to be added to the 

government-sector each quarter. An example of a 
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"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) (l-SMT) 

where 

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

The three mentioned kinds of variables can be 

miero variab1es or maero variab1es. 

A "miero variab1e" is a variable which is connect­

ed with firms. Such variables are of ten 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 labour 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 

firms participating in 

variable can also be a 

is equal to the number of 

the simulation. A micro 

constant, equal for all 

firms a scalar). The constant SMT, mentioned 

above, determines the way profit tar get changes in 

each firm between any two quarters, and is 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. 
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Certain macro variables apply to macro-entities 

but are used as micro variables as weIl. Such 

variables obviously lie somewhere between the two 

categories micro and macro. 

An example of this is the variable 10, the input­

output matrix. 

IO(i,j) tells how much of production in sector j 

comes from input from sector i, and is a number 

between O and l. 

During the ini tialization 10 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 fina· s demand 

from other sectors. 

An alphabetical list of all variables (about 200) 

coming out from the initialization can be found in 

appendix A. An alphabetical list of all variables 

(about 400) in the model itself can be found in 

Eliasson-Heiman-Olavi (1978). 

The main features of the ini tialization procedure 

are described in the next section. In Section 3 

the input-output system is described, since it is 

an essentiai part of the ini tialization procedure 

and the data base work. The input-output system is 

described in rather much detail. The techniques 

invol ved are of general interest for builders of 

large scale simulation models of this kind. Sec-

tion 

more 

4 presents the initialization 

detail. Sections 5 and 6 are 

procedure in 

devoted to a 

documentation of the data bases and the consist­

ency controi system. Section 7 is of interest for 

users of the model. 
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SectioD 2 "I'he InitializatioD. Nain Peatures 

The "initialization procedure" is a matter of con­

verting raw-data (micro and macro data) to the 

variables mentioned in the previous section, 

needed for the model-simulation. 

Schematically: 

Pigure l 

micro-data 

macro-data 

Input to 

initialization 

Initialization 
procedure 

Variables 

which will 

be input 

to the model 

Output from 

initialization 

We will refer to "variables which will be input to 

the model" as "l11Odel 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 variables 

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 OU'l'PO'l'AOPERATIORS, where the lIIOde1 vari-
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ab1es were sifted from other data. Previously 

everything - raw data, intermediate variables and 

model variables - came out together af ter initiali­

zation. This meant that output from the initializa­

tion was "hidden" among a lot of redundant data. 

The new ini tialization procedure has notably fa­

cilitated practical work with the model. 

Fiqure 2 The initia1ization procedure, 

input and output 

Micro-data -
workspace:SI76 

a 

(See Appendix B) ~ 

Macro-data 
t-

workspace:MACRO 

(See Appendix B) .,. 

Help-functions \ The initializa-

workspace:FUNCTI tion procedure 

(See Appendix D) 
workspace:INIT 

(See Appendix C) 

Ivariable-lists ro-

lworkspace:VLISTS 

(See Appendix A) 

4!" 

p:nitialization-

!Variants t-

~orkspace:ISTART 

..:.. Model-variables 
7 

works'Oace:RXX 

(See Appendix A) 

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 ini tialization procedure is 

written in the programming language APL. In APL 

both variables and functions are stored in so 

called workspaces which can be irnrnediately trans­

ferred to computer-memory, by aid of certain 

systern cornrnands (cf. Part l of this manual). We 

write APL-functions in bo1dface 1etters in what 

follows, but not workspace names. 

The program for the ini tialization procedure lies 

in a workspace called INIT. This program consists 

of a main-function S~~ and a number of parts, so 

called sub-functions. Figure 3 shows the structure 

of the initialization program, in workspace INIT. 

Pigure 3 "l'be initia1ization progrcua 

Main 
program 

S'l"ARI' 

Sub-functions, 
level la 

Sub-functions, 
level 2a 

~AXAPARAIIE"I"ERS 

POBLICASECmR 

MORBI'ARY 

IUUUCE'l"S 

BOUSEIIOLDS 

ES'l"ABLISIIMEfft'S 

DISPOSBAVARAIJIPO'l" 

IUUUCE'l"SADA'rA 

SBCOBDARY ADA'rA 

POBLICADA'rA 

MORBI'ARYADA'rA 

BOUSEBOLDSADA"f'A 

OUTPtt.tOPERA'rIOJIS 

a The greek letter "delta", /:', is used in function­
names in the APL-code instead of blanks, if the 
function-name consists of several words. Thus 
POBLICASBC'I'OR should be read "public sector" etc. 

b XX in IS'l"AR.TXX stands for a nurnber 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

~. Variables connected with the government 

sector are set in PUBLICAS~R. Variables connect­

ed with individual firms (micro variables) are 

given values in the function ESTABLISHMERTS, etc. 

SIAIRI~ (sub-function, level l) ca11s all the sub­

functions at level 2, and does some administra­

tion. 7 

Let us now turn to Figure 2 again. 

llacro data are fetched from workspace MACRO in the 

beginning of SIADII~ and mero data are fetched 

from workspace 8176 in the beginning of the sub­

function EBrABLISBMERTS. 

Be1p-functioDS for different applications are 

fetched from workspace FUNCTI. 

To know the names of the model-variables variab1e 

1ists are fetched from workspace VLISTS. In the 

sub-function OUTPO"l"AOPERATIOIIS the variables men­

tioned in these variable lists are saved in a 

workspace RXX and the rest are de1eted. XX stands 

for a number given by the user, which refers to 

the number of the initialization variant. The user 

gives this number when 

tion, by the cal1 8 BrARr 

starting 

XX. 

the initializa-

If one wishes to make an initia1izatioD variant, 

one makes a function IBr~ and stores this 

function in the workspace ISTART. The main-func-
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tion STARr calls ISTAR"l'.XX before calling SIAIlIIT. 

(See sub-functions, level l in Figure 3.) How to 

make ISTARTXX-functions and initialization vari­

ants is described in Part l of this manual. 

2.1 

What the user particularly should bear in mind is: 

Rev maero data should be added to workspace MACRO. 

Rev micro data should be added to workspace SI76. 

Micro data are mainly used in the part of the 

initialization program called ESTABLISBMERTS. 

To make initia1ization variants, use workspace 

ISTART and check the instructions in Part l of the 

manual. As soon as nev JDOde1 variab1es are used, 

add the names of these in the variable lists in 

workspace VLISTS 

Part l. (If you 

will be de1eted! ) 

according to the instructions in 

forget this, the new variables 

The result from the initialization (= the mode l 

variables) winds up in a workspace RXX, where XX 

is the number used in the call "STARr 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 'l'he Input-OOtput Syste. 

lt is 

output 

wor thwh i le 

system in 

knowing more about the 

the initialization and 

model for three reasons: 

input­

in the 

a) Among macro data (input to initialization, work­

space MACRO) there is an input-output matrix for 

the Swedish economy for 1976, called 1076. 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 is 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 10, which is a matrix of 

input-output coefficients constructed from 1076. 

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, store d 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) 

(columns 

habited 

tion. 

and a number of final demand categories 

Il, 12 ••• ). The first 4 sectors are in­

by individual firms af ter the initializa-

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 value added 

in each sector. For example: 
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Table l lIpIt-<JOt:pJt mat:ri.x (m76) far the Swdisb 
E"' .... 1976 
(Unit: Million of SEK in 1975 year's prices) 

Explanations for column- and row-numbers, see next page 

PRODUCI'ICN MATRIX 
~ 1,2, ••••• 14 00lumn 1,2 ••••• 10 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 2 

5272 289) 

2029 5195 

3 4 

5869 1321 

4805 4465 

5 

245 

9)8 

6 

94 

117 

954 2354 122% 915 503 213 

803 2428 2041 14872 2078 87 

2400 1964 341 10768 383 1 

2951 210 79 63 26 140 

4136 600 151 261 130 213 

1235 1198 2838 %1 1383 162 

9)4 941 475 485 238 171 

3293 3338 5919 4402 1792 640 

63 71 142 -2377 163 10 

8736 14351 27422 19551 11452 2529 

154 -119 178 51 41 35 

14 32933 35423 62558 55738 19341 4413 

FINAL DEMAND MATRIX 
~ 1,2 •••.. 14 00lumn 11,12 ••••• 21 

7 8 

o 4192 

O 3498 

9 

942 

170 

10 

1943 

2035 

o 6294 171 3079 

O 2648 102 6484 

O 1689 O 312 

O 418 5 O 

O 100 9 488 842 

O 10928 708 9874 

O 1118 328 1010 

O 9143 426 25656 

O 350 5 2261 

O 50892 6395 64383 

O 238 O 1 

O 92417 9738 11 7881 

11 12 13 14 15 16 17 18 19 20 21 
1 

2 

3 

4 

5 

758 5399 O O O 380 2754 12137 -11478 214 32933 

1953 9) 75 558 

3522 149::>3 3110 

5102 55944 

243 6807 

112 

O 

O 869 2170 1135 14735 -12%5 -5329 35423 

O 4836 10231 1687 29947 -24563 -78% 62558 

O 175 132 752 7450 -15980 -29493 55738 

O 128 408 -95 1351 -3597 -3763 19341 

6 81 24 O O O O 67 1134 -3015 2230 4413 

7 374 2346 O O O O 188 1778 -6491 -6025 O 

8 2929 26970 17893 12436 4682 765 1067 7062 -4453 -6221 92417 

9 973 3580 O O O O -76 319 -306 -421 9738 

10 

11 

12 

13 

8849 30617 

O O 

O O 

O O 

379 

O 

O 

O 

O 591 O -316 10370 -16362 29496 117881 

O O O O O O O O 

O O O O O O O O 

O O O O O O O O 

14 24785 155664 22052 12436 11281 14085 7163 86284 -99209 -27209 430440 

Source: Louise Ah1sträm, SAF. See a1so Appendix E. 



'I'able l (cont) 

Row l: 

Row 2: 

Row 3: 

Ro,., 4: 

Row 5: 

Row 6: 

Ro,., 7: 

Row 8: 

Row 9: 

Row 10: 

Row Il: 

Ro,., 12 : 

Row 13: 

Row 14 

Columnl,2 
through 10 

Column Il: 

Colurm 12: 

Colurm 13: 

Colurm 14: 

Colurm 15: 

Column 16: 

Colurm 17: 

Colurm 18: 

Column 19: 

Colurm 20: 

Colurm 21: 

- 16 -

Raw rra.terial sector 

Intermediate goods 

Investment goods and consumer durable goods 

Consumption goods (exel. consumer durable goods) 

Agriculture, forestry, fishing 

Mining and quarrying 

Oil 

Construction 

Electricity 

Other services 

Comrnodity based indirect taxes 
(Not value added tax (m::::rns») 
Value added in producer's prices 

Corrections 

Vertical sum = production (producer 's prices) 

Corresponding ro,.,s 

Government's consumption 

Household's consumption 

Government's investments 

Investments, buildings 

Investments in sector 5 ••••• 10 

Other investments (= Investments rra.de by firms) 

Change in stock (inventories) 

Exports 

Irrports 

Moms etc. (Indirect taxes) are deducted 

Horizontal sum = production (producer's prices) 
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Column l: I076(m,l), m=l,2, •.• ,lO, shows how much 

sector l is buying from the other 10 sectors . 

.IIO'l"E: Imports are included. 

Rows 11 and 13 consist of rather small values and 

are described further in Appendix E. Row 12 is the 

value added in each production sector. 

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

equals total production in each sector (row 14). 

Columns Il, 12 and onwards show the final demand­

side in the economy • 

.IIO'l"E: Imports are included. 

The division into demand categories follows the 

usual pattern from national accounting where gross 

national product is described as C+I+G+X-M+ÖL. 

(C=household' s consumption, G=government spending, 

I=investments, X=exports, M=imports and öL=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 •• • 10i co1umn 21). Co1umn 

20 has to be present 

11,12 ••• are defined 

indirect taxes, value 

to make this work. Columns 

in final prices including 

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 

1076 is 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 1076, are used for 

this purpose. These shares are called IOCOEFF76 

and are defined as: 

I076(i,j} - 7 (' ') 
I076{14,j) - IOCOEFF 6 ~,J 

i=1,2,3, ... ,13 j=1,2, ..• ,19. 

The coefficient matrix IOCOEFF76 can be found in 

Appendix B. 

The following mode1-variab1es, shown in Figure 4, 

(cf. Appendix A) get their values from the "input­

output coefficient matrix" IOCOEFF76. 

The first six model variables, in Figure 4, are 

eons tants throughout the simulation. The input­

output matrix 10 will be described more thoroughly 

be low, in Section 3.3. QINVG, QINVBLD and QINVIN 

are start-up variables for the corresponding 9 ex­

ogenous time series, concerning non-industrial in­

vestments. 

Export and import shares XIN and IMP are estimated 

from 1076. 
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Pigore 4 Model variables ereated frc::.. I076 

Model variable 
OMEGA 
OMEGAIN 
OMEGABLD 
OMEGAG 
GKOFF 
HH76 (household 
coefficients) 
10 (input-output 
matrix) 
102 (submatrix 
of 10) 
103 (submatrix 
of 10) 
QINVG 
QINVBLD 
QINVIN 
lMP (import 
shares) 
XIN (export 
shares) 

Coming from: 
Column 16 10COEFF76 
Column 15 10COEFF76 
Column 14 10COEFF76 
Column 13 10COEFF76 
Column 11 10COEFF76 
Column 12 10COEFF76 

Columns 1,2, ••• ,10, 10COEFF76 
rows l, 2, ••• , 10 

Estimated from 

Estimated from 

10COEFF76 

10COEFF76 

1076(14,13) 
1076(14,14) 
1076(14,15) 
1076 

1076 

XIN is the export share of production in non-indus­

trial sectors 5,6,7, ••. ,10 and is estimated as: 

1076(5,18)/1076(14,5} etc. This is export shares 

for sectors which are modeIled as maero units. 

Export shares, cal1ed X, for indi vidual firms in 

the model come from mero data. 

lMP is the import share of Swedish demand and is 

estimated as: 

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

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

tive numbers (cf. Table l). 

The same import shares apply to both comsumers and 

firms. We lack information about individual firms' 

import shares. Hence import shares lMP refer to 

markets, in contra st to export shares X which 
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refer to indi vidual firms. Thus the .aero shares 

are used for the individual firms in the import 

block of the model. In Appendix A one can see that 

lMP is classified as a micro variable for sectors 

l, 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 1076 should 

be used. This is, however, only the case to some 

extent. In principle 1076 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 pr ices. This makes a direct com­

parison between 1076 and the input-output matrix 

coming out from the initialization a bit diffi­

cult. 

Even if one managed to express 1076 in 1976 year's 

prices it would, all the same, be almost practical­

ly impossible to check the consistency of the 

initialization just by direct comparison with 

1076. The explanation is as follows: 

Af ter the initialization the four industrial sec­

tors (columns 1,2,3,4 in 1076) are inhabited with 

firms. S and Q are important firm-variables. S is 

individual firm sales and Q is 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 figures of the pro­

duction (in sectors 1,2,3,4) may differ substan­

tia1ly from figures from I076 (row 14 I076, reesti­

mated in 1976 year' s prices) due to errors 10 of 

different kinds. 

The consistency of the ini tia1ization is instead 

tested as follows: 

a) Form a matrix I076 II from the initialization by 

using the sum of micro-variables (for example Q 

above) when this is possible, and fill in with 

values from I076 when this is not possible. 

b) I076II is considered consistent if (1) the 

values in I076
II 

don' t differ "unreasonably much" 

from I076 and (2) horizontal sum of production '" 

vertical sum of production in I076II · 

For more details about the consistency check, see 

Section 6. 

3.3 How the Model-Variab1e IO is Used 

We now give a short description of how the model-

variable IO, which is a 10x10 sub-matrix of 

IOCOEFF76 (the input-output coefficients), is used 

in the model. 

The variable IO, with some exceptions 1 l, is not 

used for the purpose of determining macro vari­

ables during the simulation. 
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IO( i, j) tells how much of production in sector j 

comes from input from sector i, and is a number 

between O and l, and i=1,2, ••• ,lO. Thus IO(l,j), 

IO(2,j), IO(3,j), ••• ,IO(lO,j) are the input-shares 

for each product (input from sectors 1,2, ••• , 10) 

in sector j. The firms belong to sector l, 2, 3 or 

4. 

The main use of the input-output matrix during the 

simulation is to determine each fir.·s demand for 

goods from other sectors. Thus, a firm in sector j 

producing q SEK (Swedish crowns) a certain quarter 

demands 10 ( l, j) • q • c SEK production from sector 

l and 10 (2, j) • q • c SEK production from sector 

2, etc. 

the individual firm's input-share 
c = average input-share in the sector 

10 
The average input-share = ~ IO(i,j) 

i=l 

The fractions c 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 variab1e over time 

during a simulation. Since firms have individua1 

input-shares (see c above) and firms grow at diffe­

rent rates, the macro input-output coefficients 

vary endogenous1y although the coefficients 10 are 

constant over time and exogenous. 

This can be clarified by Figure 5. 
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Fi91lre 5 The production in indi vidua1 firms 

Firm A Firm B 

Input share = 0,75 Input share = 0,5 

l l 

2 2 

3 total 3 total 

input from 
4 input from 

5 other firms 
5 other firms 

6 6 
7 7 

8 8 

9 9 

10 10 

l = input from sector l 

2 = input from see tor 2 

3 input from sector 3 

4 = input from sector 4 

5 = input from see tor 5 

6 = input from see tor 6 

7 = input from sector 7 

8 = input from sector 8 

9 = input from see tor 9 

10 = input from sector 10 

Produetion = Total input+value added 



- 24 -

Firms A and B have different individua1 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 ont o the 

10 sectors is determined from the input output 

matrix (the variable 10). These proportions are 

the same for all firms, which means that the quo­

tient (input fro. sector j)/(tota1 input) is the 

same, but not the quotient (input fr<D sector 

j)/(production). 

The macro input shares12 will in general change if 

the relative size of the firms changes from one 

year to another during the simulation. 

Let us gi ve a concrete example of this. From a 

simulation performed in 198313 the following macro 

input shares were obtained: 

"f'ab1e 2 Si.u1ation resu1ts 

Year: Macro input share 

(=total input/total production) 

Sector l Sector 2 Sector 3 Sector 4 

1976 (real values) 0.73 0.60 0.56 

1977 (simulated values) 0.72 0.62 0.55 

1978 (simulated values) 0.73 0.61 0.52 

1979 (simulated values) 0.73 0.56 0.49 

1980 (simulated values) 0.70 0.52 0.48 

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. 

0.69 

0.69 

0.67 

0.66 

0.65 
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Section 4- "l'he Ini tia1ization, Overview 

This section will give a more detailed description 

of the ini tialization program. Those who wish a 

complete description of the program may turn to 

the prograrnrning code itself in Appendix C and use 

this section as a guide. The techniques invol ved 

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: TAX.APARAME"l'ERS, PUBLICASBC!OR, MOJDr.rARY, 

MARKE"l'S, BOUSEBOLDS I ES'!'ABLISBMBII!I"l"S I IIARKB'l"SADA"I'A, 

SECOlIDARYADATA, HOUSEHOLDSADATA, MOIIEl"ARYADATA and 

PUBLICADATA. 

In the prograrnrning code, Appendix C, cornrnent lines 

start wi th* the symbol A. Such comment lines are 

there just to make the program easier to under­

stand. In the beginning of each sub-function there 

is a comment line beginning with "output from 

ini tialization". 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 reade r 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 local 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. 

"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 values from the 

input-output system. 

The number of people to be added to the govern­

ment-sector (EXO~REALCHLG) each quarter during the 

simulation is an exogenous time-series, and is 

determined as follows: 

a) Quarterly labour force in the government sector 

is estimated from time-series data (1976-), 

TIM~OFF, from workspace MACRO. For the present 

this determines EXO~REALCHLG 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 EX06REALCHLG vector. 

Wages in the government sector, the model vari­

ables QWG and WG, are determined from wage data in 

workspace MACRO for 1976-77 (LON60FF). 

o~s 

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=lconstant"). 

Model variables starting with "EXO" are "exogenous 

time-series". 

The important model variable EX06QDPFOR (=changes 

in foreign price index) is set using historical 

price-behaviour (extrapolation). EX06QDPFOR is a 

matrix with the format "4 x number of quarters in 

the simulation fl because i t yields foreign price 

changes in each of the 4 industrial sectors. 

All price-indices are equal to 100 for the base 

year (1976). 

o BOUSEHOLDS and MORETARY 

Household coefficients HH76, i.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. BOUSEIIOLDSADA"l"A below). Some ex­

ogenous time-series in connection with the rate of 

interest (EXOt.R1 and others) in the bank-systern 

are set. 

o ESTABLISBIIEI!rI'S 

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 been 

created to be able to model the vbo1e 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 S176 (the first line in 

this sub-function). 

Firm-data from this workspace are mainly stored in 

two variables: X and Ft.DATA. X is a matrix where 

the first index is the firm index and the second 

is the number of the variable. For example: 

X(l7: 7) is export sales (question nurnber 7 in the 

questionnaire) for the 17th firma 

The function establishrnents is rather complicated 

and only the main features will be described here. 

Let us look at the variable sales, to get a pic­

ture of how the initialization of this variable is 

performed. A sirnilar pattern can be found for many 

other micro variables. 
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(STEP l) Rea16sales (=help variable) is avector 

with R components, where R=number of 

real firms. Rea16sales(i) gets the 

value: 

[~(i,7) + X(i,12)] • 106 • 

export- domestic 
sales sales 
i = firm-index = l,2,3 .•• R 

The rest of the sales value in each of 

the 4 industrial sectors is splitted up 

on the synthetic firms. 

(STEP 2) Res6sales (=help variable) is avector 

of length 4 and is the rest of the sales 

value in the 4 sectors. RES6sales(j) 

gets the value: 

R 
SALES76(j) - L (Rea16sales(i») 

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

SALES76 ( j) is sales for 1976 in each of 

the 4 sectors, fetehed from SCB national 

accounting statistics • "i belongs to j" 

means summation of those real firms 

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

(STEP 3) Synth6sales(i) gets the value 

Scale(i) • res6sales(M(i»). 

M(i) is the sector to which firm 'i' 

belongs. i=l,2, 3, •.• ,0 O=number of syn­

thetic firms, M(i)=l or 2 or 3 or 4, 

R=number of real firms. 

Q 

I Scale(i) = l 
i=l 

and i belongs to j 
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Thus: 

STEP l: 

STEP 2: 

STEP 3: 

STEP 4: 
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Scale is a vector with sizes (frac­

tions), within a sector. 

The model-variable S (= individual firm 

sales) gets the values: S(i) = 

Realt, sales ( i ) for i=l, 2, ••• , R and S ( i) = 

Syntht,sales(i) for i=R+l,R+2, .•. ,R+Q. 

Realt,sales(=sales for real firms) is 

set. 

Rest,sales(=residuals between macro and 

sum of real firms) are set. 

Rest, sales is distributed onto synthetic 

firms. Syntht,sales(=sales for synthetic 

firms) is set. 

S (=sales=model variable) is the combina­

tion of Realt,sales and Syntht,sales. 

This 4-step procedure is repeated for many other 

micro variables. 

L(labour-force in 

ThUS, W(wage-level in firms), 

firms), X(export shares in 

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 I 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. 
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Example: 

L(i)=labor in each firm 

S(i)=sales in each firm 

firms 

R=number of real firms 

Q=nLunber of synthetic 

i=1,2, ••• ,R+Q. 

ratio=L(i)/S(i) 

This ratio is randomized for the synthetic firms 

in such a fashion that the mean and dispersion for 

the synthetic firms (i=R+l,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 EsrABLI~.14 

Production for each firm Q(i) is estimated as 

Q(i) = (S(i)+6K36FINISH(i»)/100 

where 6K36FINISH is 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 MARKB"l"SåDA"1"A 

Most of the constants , mainly paraJleters, in the 

model are set in this part of the ini tialization 

program. 

and the 

Constants connected with the bank system 

household sector are not here, though. 

These constants (parameters) are instead created 

in BOUSEBOLDSADA"1"A and MOIiIE"l"ARYADA"1"A. Inventory­

constants for firms (maximum-, minimum-inventory 

levels) are set in ES"l"ABLISHMER"1"S. 

o MORE"l"ARYADA"1"A 

Constants connected with the bank system are set. 

If RI6IS6EXOGENOUS=115 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 is 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 SECORDARYADA"1"A and PUBLICADATA 

Certain labour market variables are given 

unemployed 

values, 

during for example LU, the number 

the last quarter 1976. MTEC, 

"the production function" 

market, is set. 

of 

a constant describing 

for firms in each 
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o BOUSEHOLDSADA'l'A 

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 consurners tend to 

stick to historical consumption levels during the 

simulation and BETA2 are marginal propensi ties to 

consume when disposable income varies. Consumption 

levels last quarter 1976 are set. 

QC(j) = HH76(j) • QDI 

j=l,2, ••• ,lO=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 systern, wage systern 

etc. This is done in the function ODIAIRI'l'. 
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Section 5 The Data Base 

The macro data for the ini tialization come from 

workspace MACRO and the micro data from workspace 

8176, see Appendix B. 

Below, there is a brief 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: 

TL~EXP (export price indices) 

IMPL~PRI8, IMPL~PRI8~IN (domestic price-indices) 

HI8T~TXVA2( "moms") 

Period 

1970-80 

1974-77 

1974-77 

TL~EXP is a long time series which is used to 

extrapolate a future time series starting 1977, 

i.e. the variable EXO~QDPFOR mentioned previously. 

IMPL~PRIS etc are a bit longer to be able to 

quarterlize data for 1976, 1977. The values for 

1974 are redundant, though. 

8ources: 

Reference person for all variables except SALES76, 

TL~EXP, LON and TIM: Louise Ahlström (previously 

IUI). 

The national accounting statistics from 8CB has 

been used. Reference persons for 8ALE876, TL~EXP. 

LON, TIM: Thomas Lindberg, Fredrik Bergholm, IUI. 
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5.1.1 The Problem of Dis.!:Eibuti~cro~~:ta 

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 dis"tributed 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 l is too small and sector 3 and (or) 4 are 

too !~rge. A consequence of this is that synthetic 

firms in sector l get input shares (FLlINKOP=the 

quotient input/production, see Appendix A) large!:. 

tha~. 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 ini tialization. In 1983 some 

measures were taken to improve matters. Of course 

there can be many reasons for the inconsistencies. 

However, the distribution process clearly yields 

different results compared with the figures in the 
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input-output system 1076 in Section 3. This can be 

seen as follows: 

Total sales in the 4 (industrial) sectors 1976 is 

207 150 million Swedish crowns. SALES76 is 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 1076 (cf. Table l, row 14, 

columns l through 4) the following result is ob­

tained: 

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

In 1983 we start ed using NYSALES76 instead of 

SALES76 in the initialization procedure (initiali­

zation variant IS'r'ARTIO). 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 I 

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 1076 is changed (cor­

rected) the function COEFPAIO has to be executed 

to get new input-output coefficients IOCOEFF76. 

5.2 Workspace SI76 

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 

( "Planenkäten .. ) , collected by the Federation of 

Swedish Industries, has been used (Ola Virin, Ker­

stin Wallmark) • 
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Section 6 The Consistency Con1tro1 Syste. 

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 "input-output consistency 

check" of the initialization is done as follows: 

a) Form a matrix I076II , 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 is possible, and fill in with 

macro values from I076 when this is not possible. 

We will call the input-output matrix I076
II

, the 

"control matrix" in this section. 

b) I076II is considered to be consistent if (l) 

the values in I076 II do not differ "unreasonably 

much"16 from I076 and (2) horizontal sum of produc­

tion ~ vertical sum of production in 1076. 

A print-out of the control matrix I076II is done 

during the initialization in the sub function 

IOAMA"1'RIX, see Appendix C. On the following pages 

an example from 1982 of such a print-out is pre­

sented. It is from the present initia1ization ver­

sion (that is, 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 i s 

the residual in sector l, the second in sector 2, 

etc. The residuals in this case indicate that 

there is too little production in sector l and too 

much in sectors 3 and 4. (sector l: -1820, sector 

3: 2573, sector 4: 7611). 

This problem has already been discussed in Section 

5 and is probably due to a bad distribution of 

production and sales between the 4 industrial sec­

tors. The values in the "cont.rol-matrix" do not, 

in general, seem to differ unreasonably much from 

those of I076. But the values in column l (sector 

l) are apparently too small and the values in 

column 17 (yearly inventory changes) seem to be 

somewhat large in comparison with I076. 

The negative residual va lues in rows 5,6, ..• ,10, 

are due to that values in columns 5,6, •.• ,lO are 

expressed in 1975 year I s prices. This error need 

not affect the simulation mu ch , 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 contrals are made in the 

subfunction CORTROLS, see Appendix C. For example: 

a) wages (average wage times number of employees) 

in firm i + profits 17 in firm i = value added in 

firm i. (i=firm index). 
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'rab1e 3 (cont) 

Rows and columns in the controi matrix: 

Row l: 
Row 2: 
Row 3: 

Row 4: 
Row 5: 
Row 6: 
Row 7: 
Row 8: 
Row 9: 
Row 10: 
Row 11: 
Row 12: 
Row 13: 
Row 14: 

Raw material sector 
Intermediate goods 
Investment goods and consumer 
goods 
Consumption goods 
Agriculture, forestry, fishing 
Mining and quarrying 
Oil 
Construction 
Electricity 
Other services 
Cornrnodity based indirect taxes 
Value added in producer's prices 
Correction 
Sum = production 

Colurnn l, 2 
Column 11: 

through 10: Corresponding rows 
Government's consumption 
Household's consumption 
Government's investments 
Investments, buildings 
Investments in sector 6 •• 10 
Other investments 

Colurnn 12: 
Colurnn 13: 
Column 14: 
Colurnn 15: 
Colurnn 16: 
Colurnn 17: Change in stock 
Colurnn 18: Exports 
Colurnn 19: Imports 
Colurnn 20: Moms etc. 
Colurnn 21: Horizontal sum = production 

Residuals R(i): (million Swedish crowns) 

20 
Definition: R(i) = A(i,2l) - L: A(i,j} 

j=l 

where A is the control matrix in Table 3. 

R(l) = -l 820 R(6) = -18 

R( 2) = 742 R(7) = -154 

R(3) = 2 573 R(8) = -3 981 

R(4) = 7 611 R(9) = -447 

R( 5) = -3 302 R(lO) = -3 627 

durable 
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b) the input share (compare the variables F~1NKOP 

and BR1NKOP in Appendix A) in sectors 1,2,3,4 

obtained by summing the micro-units (Epurchases/ 

Eproduction) should be equal to the input share 

from the input-output matrix 1076. 

The printout of the consistency control matrix 

1076
11 

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 Sbmlation Tecbniques 

This section is a bridge between Part l and Part 2 

of the MOSES-manual. We gi ve 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 l. 

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 

SI76, see Appendix B, must be updated. This can be 

done according to instructions in Albrecht, Lind­

berg (1982). There is one problem, though. We 

cannot repeat old experi..ents if we simply update 

SI76 without taking extra measures. Therefore we 

must look at the function ESTABLISBMERTS 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 list of 

firms chosen to be included in the experiment. 

This is line 

ESTABLISIIIIJi!:IITS • 

[ 31 J in 

Apparently 

Appendix C, function 

this means that if we 

extend all other micro data base variables (i. e. 

X, F~DATA, FIRMID, ~MARKET) new firms won't enter 

the simulation unIess LIST is updated as weIl. If 

we update LIST during ~e initializatioD procedure 

new firms enter the simulation as an initializa­

tion variant, which in turn means that old experi-
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ments can be repeated. Therefore we use the 

IS'I'.ART.XX-function (cf. Section 2) to extend LIST. 

The techniques invol ved can be found in part l. 

The new line 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 Il, Le. 

we use ISTARTII. IS'I'ARTll is shown in Figure 6. 

Let us now change 

Section 4 we know 

the export price index. 

that it is an exogenous 

From 

time 

series called EXO~QDPFOR. We find EXO~QDPFOR in 

Appendix C in the subfunction MARKErS on line 

[56]. In ISTARTll we should swap that line for a 

new one. The matrix EXO~QDPFOR 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 

EXO~QDPFOR should be given the value 0.02. The 

size of EXO~QDPFOR is not quite obvious. How many 

quarters ought one to use in the matrix? The maxi­

mum number of years to simulate 18 in the standard 

ini tialization 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 MARKE'l"S reveals that the 

model variables QPFOR and QDPFOR should be given 

new values too. If we don I t care much about the 

first simulated quarter one could, however, skip 

this and let QPFOR and QDPFOR keep their values 

form the standard initialization version. 

Let us finally change the government sector employ­

ment growth, which also is an exogenous time 
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series (cf. Appendix A), called EXO~REALCHLG. From 

Section 4 we know that one line in the subfunction 

PUBLICASEC'rOR should be changed. We do this in 

IS'I'AR'l"ll. If we let each component of the vector 

EXO~REALCHLG take the value 2,500, this means that 

2,500 people will be taken from "the pool of unem­

ployment" each quarter during the simulation 

(unless the pool is empty). The government sector 

has priority, i.e. firms take people from the 

"pool of unemployment" af ter the government sector 

has satisfied its demand for people. 19 

IS'I'ARTll is shown on the next page, together with 

another example, IS'I'AR'l"12. 

Let us go on by describing another experiment, 

corresponding to IS'I'AR'l"12. 

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 indi vidual firms. From Section 4 we know 

that most parameters (definition in Section l) can 

be given va lues in the function MARKETSADATA. 

Af ter having checked the parameters in this func­

tion with the description in Appendix A we find 

that SMT is a parameter affecting the profit 

target behaviour. SM'l' is not avector , 2 O so we 

can not change the behaviour of an individual 

firm, only all the firms at the same time. SMT 

could be given any value between O and l. The 

construction of SMT is described in section l, 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 is not 

included in this paper, but is available at IUI. 

It will be included in another part of the documen-
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Figure 6 Ini tia1ization variants and e::xperim.ent 

variants. e:x:amp1es 

'il I ST tl RT 1:1. [I]] '~I 
".'/ I~:)T{ll~T:I.:I. 

[:1.] SYNTH4FIRMS~ 8 :1.6 18 8 
e 2::1 ' EST (.~BL I SHMENTr~' ~'jOn(.~DD , ) erl I T ""f' l J' (:',-" L 6) L ... J .... } ~.. ..1 ... ::. J 

e3J ATHIS MEANS THAT THE LINE 
[1+] A LIST~LIST, 4,95 4,96 
l:: ;':;::1 
1::6::1 
["{'::I 

[Bl 
[9] 
[lO] 
1::11] 

fl IS INSERTED AS A NEW LINE AFTER THE LINE 

'il 

fl 'i!.')COPY ~:)I76" 

'MARKETS' MODSUBST 'EX06eDPFOR~hlEX06eDPFOR~(4 120)pO.02' 
'MARKETS' MODSUBST 'QPFOR~ lwQPFOR~4pl00+(3+B)x2x4' 

'r"HH<KETS' i"IODSUBST '(HlPFOR~" (T(,)(~DPFOR~-l~f)O . 02' 
'PUBLIC4SECTOR' MODDEL 'EX04REALCHLG~' 

'PUBLIC4SECTOR' MODADD 'LG~QLG[4JwEX04REALCHLG~120p2500' 

"'1IBTtlF<T12Cl]]'\l 
r:; I!:;T(.~IRT:I.:2 

[lJ SYNTH4FIRMS~ B 16 18 B 
[2J 'MARKETS4DATA' MODSUBST 'SMT~wSMT~l' 

[3J 'MARKETS4DATA' MODADD 'GAMMA~wINVEFF~147pO,5' 
"., 
\I 

'ilMST (.1 RT 13 [n::l \~' 
'il MSTAIH:I.~:) 

1:::1.::1 i-lEXArlPLE 
1:::2:1 ' N 1...1 LL I FY' MODADDLf.:iST ' SH R I NK "(~F" , 
[3::1 i-l MODADDLAST MEANS THAT THE LINE IS ADDED AS THE LAST LINE 

'il 

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 l which means that we 

don I t update profit targets over time. Similarly, 

we find a parameter INVEFF affecting the produc­

tion function. The parameter INVEFF yields 

6QTOP/INV where QTOP is maximum production ca-

pacity and 

buildings. 

INV is investments in machinery and 

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 avector (length = 
number of firms) we could change this parameter 

for indi vidual firms. SMT and INVEFF are changed 

in ISTART12 , in Figure 6. 
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7.1 New variables ( IMPOR.'!'AIII') 

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 list in workspace 

VLISTS (cf. Part l) • All model variables coming 

out from initialization should be registered 21 

there. Secondly, add a line in the MOSES-model in 

a subfunction called ROLLIFY. Say that the new 

variable is called OF. Then the line: 

SIIRIBK • OF • 
should be added in the function ROLLIFY. 

The reason for this procedure is that some firms 

go bankrupt 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 22 must be part of this 

"shrinking system" and that' s why the line above 

must be added. One should extend ROLLIFY br using 

the function MODADD in a MS'"l"AR'I'XX-function (cf. 

Part l). This is done in MST~13 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 

function. In Figure 7 below 

made in a MSTART­

some 23 lines from 

experiment version lO, MSTAR'l"10, are shown (cf. 

Part l of the manual): 

Figure 7 

'V 
[lOJ 
Ll2J 
l: 11+ J 
[ Hl] 
1:19J 
r.:20] 
[21J 
[:~2 :I 

'J 

MSTf'iRT10 
EXO~EXPORT~xxQS+QP 

TID~'l 

RATE~(pQ)pl,05*(1+~) 

'EXPORT6MARKETS' MODADD 'QSUFOR~wQSUFOR~EXO~EXPORTxRATE*TID 

'EXPORT~MARKETS' MODADDLAST 'X~QSUFOR+QOPTSU' 

'EXPORT6MARKETS' MODADDLAST 'TID~TID+l' 

'NULLIFY' MODADDLAST SHRINK' 'RATE" 
'NULLIFY' MODADDLAST ' SHRINK "EXO~EXPORT" 

Line [181 in MSTARTI0 makes exports QSUFOR exogen-

ous. 

QSUFOR = EXO~EXPORT • (RATE}TID, 

where EXO~EXPORT 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 MODADDLAS'r 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 MSTART10 

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 essentiaI 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 cumbersorne 

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

update this to, for example, 1982 would probably 

mean months of work. There is, however, a short 

cot method of updating the input-output matrix 

(coefficients). 

One could simply run the model for fi ve years and 

let the simulated coefficients be an approximation 

of the real coefficients. Consistency problems 

wi Il probably appear, though (cf. Sections 5 and 

6) • 

Micro data can rather easily be fetehed from the 

Planning Survey, since it is collected yearly 

since 1975 with small changes in the format of the 

questionnaire. 

The initialization procedure (Appendix C) applies, 

for the time being, only to the starting year 

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 1076 etc.) 
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al though that would be natural, or, alternati vely, 

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 exi t-mechanism in the 

standard version of the model. Firms (cf. Section 

7.l) go bankrupt {exit} during the simulation but 

no inflow of new firms takes place. The ENTRY 

module is still rather primitive and improvements 

are to be made. ADDFIRM should be used in I-1START­

functions. 

* Not documented in this manual. See Eliasson­
Heiman-Olavi (1978). A full documentation will 
appear (not published yet) . 
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APPBl!lDD[ A VAIUABLES COIUBG our FIlOII IBrI'IALIZA­

TIOR, AB" ALPIIABB"!'ICAL LIS'!' 

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

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

ables" from Section 1 are used to describe typ e of 

variable. 

This variable list 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 

consulted. 

This list als o specifies the result of the initia­

lization. To be able to check this result Appendix 

A is a guide which considerably facilitates work 

with the model. Previously a lot of "time consurn­

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 is 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 year, 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 

FlIINKOP 

variables below 

och BRINKOP), are 

(with 

inputs 

exception for 

to the model. 

Start-up variables usually refer to the last quar­

ter 1976 since the medel is running by quarters. 

Some variables also refer to the whole year 1976, 

though. In the "code-column II we wri te 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 VAIU.A.BLES 

- An JUpbabetica1 List 

Code 

ALFABW 

ALFA3 
ALFA4 

AMAN(i,j} 

AMANlIyear 

BAD(i) 

BETA 

Type 

Constant, 
micro variable, 
parameter 

Constants, 
parameters 

Start-up vari­
able i=1,2,3 ••• 
number of firrns 
j=1,2,3 
micro variable 

Technical vari­
able, needed 
for simulation 

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

Constant, 
micro variable 
parameter 

Used in (purpose) 

INVFIN to determine 
firrns' desired change 
in borrowing. INVFIN = 
investment part of model 

The household sector 
part of the model 

For each firm, a three 
component vector accomo­
dating the two-quarter 
lag of layoffs 

Investment financing 
part of the model. 
Counts number of quar­
ters a firm has negative 
net worth. If BAD > 6 
then it is nullified 
in the model 

Constant used to compute 
optimum finished-goods 
inventory level 



Code 

BETA1(j) 

BETA2(j) 

BETA3(j) 

BETABW 

BIG(i) 

BRINKOP(j) 

BW(i) 

CHM(i) 

CVA (j) 
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Type 

Constant. 
Vector of 
1ength 12 
j=l,2, ••. 12 

Constant, 
j=l,2, ••• 12 

Constant, 
j=l,2, ••• 12 

Constant, 
micro variable, 
parameter 

Constant, 
micro variable 
i=l,2,3 ••• 
number of firms 

Information 
variable 
j=1,2,3,4 

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

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

Start-up 
variable 
j=1,2, ••• 11 

Used in (purpose) 

COMPUTE EXPENDITURES to 
adjust househo1d expen­
ditures in different 
categories to the income 
constraint 

COMPUTE EXPENDITURES to 
adjust househo1d expen­
ditures in different 
categories to the income 
constraint 
SUM(BETA2) = 1 

COMPUTE EXPENDITURES to 
adjust househo1d expen­
ditures in different 
categories to the income 
constraint. All BETA3(j} 
= O for the present 

INVFIN to determine 
firms' desired change in 
borrowing. INVFIN = 
investment financing 
part of the model. 

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

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

A firmas total borrowing 
Last quarter 1976. 

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

CVA = QC but in 
fixed prices 



Code 

DELAYt,INV(i, j) 

DP(i) 
DW (i) 
DS(i) 
DQ(i) 

DVA(i) 

DUR 

El 
E2 

ELINV 

ENTRY 

EPS 

EXOt,QCHTXVAl (j) 

EXOt,QCHTXVA2 ( j) 
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Type 

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

Used in (purpose) 

Investments between 
plan and fulfilment. 
Three stages. 

Start-up Yearly change 
variables, (a fraction) of P, W, 
micro variables S and Q respectively 
i=1,2, ••• , 
number of firms 

Start-up 
variable, 
micro variable 
i=l, 2, ••• , 
number of firms 

Index 

Change in VA 
(a fraction) 

DUR = 3 

Constant, Used in YEARLY EXPECTA-
micro variable, TIONS in the model. E2=O 
parameter at present (Jan. 1982) 

Constant, 
micro variable, 
parameter 

Constant, 
parameter 

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). 

Constant , EPS = O and thus 
micro variable, redundant at present 
parameter (Jan. 1982). 

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

TAXVA2 = value added 
tax rate = 
"MOMS"EXOt,QCHTXVA2 is 
change in the "MOMS­
rate". TXVAl refers to 
investment goods. 
EXOt,QCHTXVAl is the 
change in that tax rate. 
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Code Type 

EXO~QDINVBLD(j) Exogenous 
time-series 
j=l, 2 •• NQR 

NQR = number of 
quarters in the 
simulation 

EXO~QDINVG(j) Exogenous 
time-series 
j=l, 2, .• NQR 
NQR = number of 
quarters in the 
simulation 

EXO~DINVIN(j) Exogenous 
time-series 
j=l,2, •• NQR 
NQR = number of 
quarters in the 
simulation 

EXO~QDPFOR (i, j) Exogenous 
time-series 
(a matrix) 
i=l,2,3,4 
j=l,2,3 •• NQR. 
NQR = number of 
quarters in the 
simulation. 
micro variable 

Used in (purpose) 

Quarterly change 
(a fraction) of QINVBLD 
= investments in 
residential construction 

Quarterly change 
(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 

EXO~QDPIN(i,j) Exogenous time- Quarterly change in 

EXOI1REALCHLG(j) 

EXOI1RI(j) 

series domestic price index in 
i=5,6,7,8,9,lO sectors 5,6,7,8,9,10. 
j=1,2, ••• NQR 
NQR = number of 
quarters in the 
simulation 

Exogenous 
time-series 
j=l, 2, •• NQR 
NQR = number of 
quarters in the 
simulation 

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

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

The rate of interest. 



Code 

EXOt,RIBWFOR(j) 

EXOt,RIDEPFOR ( j ) 

EXOt,RSUBS(i,j) 

EXOt, TXC ( j ) 

EXOt,TXl1(j) 

EXOt,TXI2(j) 

EXOt,TXW( j) 
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Type 

Exogenous 
time-series 
j=l, 2 ••• NQR 
NQR = number of 
quarters in the 
simulation 

Exogenous 
time-series 
j=l, 2 ••• NQR 
NQR = number of 
quarters in the 
simulation 

Exogenous 
time-series, 
micro variable 
i=l,2,3,4 
j=l,2, ••• NQR 
NQR = number of 
quarters in the 
simulation. i = 
sector index 

Exogenous 
time-series 
j=l, 2 ••• NYR 
NYR=number of 
years in the 
simulation 

Exogenous 
time-series 
j=l, 2, •• NYR 
NYR=number of 
yearsin the 
simulation 

Exogenous 
time-series 

Exogenous 
time-series 
j=l,2 ••• NYR 
NYR=number of 
years in the 
simulation 

Used in (purpose) 

The foreign lending 
rate of interest 

The foreign deposit 
rate of interest 

Subventions to the 
indi vidual firm, 
expressed as a fraction 
of sales. Equal for all 
firrns in aseetor. 

Corporate tax-rate. 
(Tax on firrns) 

Ineome-tax rate 
(for households) 

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

Payroll-tax rate for the 
non-government seetors. 



Code 

EXOL1TXWG(j) 

EXPDW(i) 
EXPDS(i) 
EXPDP(i) 

EXPXDP 

EXPXDW 

EXPXDS 

FASS 

FD 

FIP 
FIW 
FIS 

Firs tL1simllyear 

Fundst.aret. 
enough 

FL1INKOP(i) 

GAMMA 
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Type 

Exogenous 
time-series 
j=l, 2 ••• NYR 
NYR=number of 
years in the 
simulation 

Start-up 
variables, 
micro variables 
i=l, 2 ••• number 
of firms etc. 

Constants, 
micro variables 
parameters 

Constant 

Constant 

Used in (purpose) 

Payroll-tax rate for the 
government sector. 

Expected change 
(a fraction) in 
P, W and S. 

Expected rate of 
price-change 
Expected rate of 
wage-change 
Expected rate of 
sales-change 
These are the constant 
components of 
expectations, entered 
exogenously 

Bank-parameter 

Bank-parameter 

Constants , Used in "Quarterly-
micro variables Expectations" in 
parameters the model 

Technical vari­
able, needed 
for simulation 

Constant 

Information 
variable 
i=1,2, ••• 
number of firms 

Constant, 
micro variable, 
parameter 

Bankparameter 

FL1INKOP is not used in 
the model. Each firms's 
input share (fraction 
of production) of 
input goods, 1976. 
See Section 3.3, Part 2. 

A constant telling how 
big a wage increase is 
needed, for making a 
person leave his job for 
another job. GAMMA = 0.1 
at present 



Code 

GKOFF(j) 

HISTDP(i) 
HISTmJ( i) 
HISTDS(i) 

HISTDPDEV(i) 
HISTDSDEV(i) 
HISTDPDEV(i) 

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

IMBETA 

IMBIG(i) 

UlP( i) 

IMP(j) 

IMPLPt;.REF 

- 60 -

Type 

Constant 
j=l,2, .•• lO 

Constants, 
micro variables 
i=l,2, .•. 
number of firms 

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

Used in (purpose) 

Government purchasing 
(less investments) in 
each sector, as 
a fraction of 
Government wage 
sum. GKOFF is 
avector. 

For each firm a time­
smoothed average of its 
experienced (histori­
cal) price changes 
(HISTDP), wage changes 
(HISTDW) and sales 
changes (HISTDS) 

For each firm a time­
smoothed average of the 
difference between 
actual and expected 
increase in price level, 
wage level and sales 

Constants, Redundant at present 
micro variables because E2 = O 
i=l,2, ••• 
number of firms 

Constant, Constant used to compute 
micro variable, optimum input-goods 
parameter inventory level = 0.5 

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

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

j=5, 6, ... 10 
Constant, 
:.aero variable 

Technical vari­
able needed for 
simulation 

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 time! 



Code 

IMSMALL(i) 

IMSTO(i,j) 

IN 

INVEFF(i) 

IO( i, j) 

102 (i I j) 

103 (i, j) 

IOTA 

Kl(i) 
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Type 

Constant, 
micro variable 
i=l,2, ••• 
number of firms 

Start-up vari­
able (matr ix) , 
micro variable 
i=l,2,3 •. 
number of firms 
j=l,2,3, ..• 10 

Vector-index 

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

Constant, 
micro variable 
i=l. .• 10 
j=l. .• 10 

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

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

Constant, 
micro variable, 
parameter 

Micro variable 
start-up vari­
able i=l,2 .•• 
number of firms 

Used in (purpose) 

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

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

Index for external 
sectors 
IN = 5,6,7,8,9,10 

The quotient 
change in QTOP 

investment 
QTOP = potential maximum 
production level. 
Production function 
parameter 

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

10 
~ IO(i,j) + value 

i=l 
added share = l 

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

Input-output coeffi­
cients. Submatrix of 
IO(i,j), 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 

K2(i) 

Kappal 
Kappa2 

KIBOOK(i) 

KSI 

L(i) 

Lamdal 
Lamda2 
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Type 

Micro variable 
start-up vari­
able i=1,2, ••• 
number of firms 

Constants 

Start-up 
variable 
micro variable 

Used in (purpose) 

For each firm, 
its current assets 
last quarter 1976 

Bankparameters 

For each firm, the book 
value (1976) (for 
taxation purposes) of 
its production equipment 

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

raises its own wage 
level af ter it has per­
formed an unsuccessful 
attack 

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

Constants 

KSI = 0.25 at present 

Number of people 
in each firm. 
Last quarter 1976 

Bank-parameters 

Last~TXI2~year Technical vari­
able needed for 
simulation 

Last~year 

LEFT(i) 

LG 

Technical vari- Last~year = 1976. 
able needed for 
simulation 

Logical vector 
( start-up 
variable) 
i=1,2 ..• 
number of firms 

Start-up 
variable 

Logical vector indicat­
ing whether a firm is 
out of business or not. 
During simulation 
LEFT(i) takes the value 
zero if firm i is 
nullified (deleted) 

Number of people em­
ployed in the government 
sector last quarter 1976 



Code 

LIQB 

LIQBFOR 

LOSS 

LU 

M(i) 

MARKET(i) 

MARKETt;ITER 

MAXDP 

Maxqchri 

Maxri 

Maxridiff 

MB 

Minri 
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Type 

Start-up 
variable 

Start-up 
variable 

Used in (purpose) 

The bank I s holdings of 
"liquidity" of an 
unspecified nature. 
Updated in BANK UPDATE 

The bank I s current hold­
ings of foreign "li­
quidity" of an unspeci­
fied nature. Updated in 
BANK TRANSACTIONS 

Constant, Used in connection with 
micro variable, production function 
parameter 

Start-up 
variable 

Start-up 
variable 
micro variable 
i=l,2 ••• 
number of firms 

Start-up 
variable 
micro variable 
i=l,2,3 ••• 
number of firms 

Parameter 

Constant, 
micro variable, 
parameter 

Constant 

Constant 

Constant 

Constant 

Constant 

Number of people unem­
ployed last quarter 1976 

Profit margin 
(profit/value added) for 
each firm the whole 1976 

MARKET(i)=l or 2 or 3 
or 4. This variable 
tells to which sector a 
certain firm belongs 

Telling the number of 
iterations in the 
product market process 
in the model 

ADJUST-PRICES 
in the model 

Bank-parameter. 
Maximum change in 
rate of interest 

Bank-parameter 

Bank-parameter 

Bank-parameter 

Bank-parameter 



Code 

MHIST(i) 

MKT 

MTEC(j) 

NDUR 

NDUR~DUR 

NITER 

NH 

NMARKETS 

NWB 

OMEGA(j) 

Type 

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

"Vector index" 
MKT=1,2,3,4 

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

"Vector-index" 
=1,2,4, 5 ••. 11 

"Vector-index" 
=1,2,3,4 ••. 11 

Parameter 

Constant 

Index 

Start-up 
variable 

Constant, 
micro-variable 
j=1,2, ... 10 

Used in (purpose) 

For each firm, 
an average of past 
profit margins 
(a fraction) 

Index for industrial 
sectors=1,2,3,4. In the 
APL-language "vector 
indices" are allowed. 

On each market, sector 
1,2,3,4, a technology 
factor of modern equip­
ment (potentially pro­
duced units per person 
and quarter). Last 
quarter 1976. Production 
function parameter 

Telling the number of 
labour-market itera­
tions in the labour mar­
ket process in the model 

The number of households 
in the model 

The number of industrial 
sectors in the model=4 

The net value of the 
bank. Residual between 
assets and liabilities 

A distribution vector 
indicating how firms' 
outlays for investments 
are allocated on pur­
chases from different 
model sectors. Assumed 
to be equal for all 
firms 



Code 

OMEGABLD ( j ) 

OMEGAG(j) 

OMEGAIN(j) 

ORIGMARKET(i) 

P(i) 

POSG 

POSGFOR 

Q(i) 
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Type 

Constant 
j=1,2, ••• 10 

Constant 
j=1,2 ••• 10 

Constant 
j=l, 2, ••• 10 

Vector 
i=l, 2 ••• 
number of firms 

Start up 
variable 
i=l, 2, 3 ••• 
micro variable 

Start up 
variable 

Start up 
variable 

Constant 
j=1,2 ••• 10 

Start up 
variable 
micro variable 
i=l,2,3 ••• 
number of firms 

Used in (purpose) 

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) 
(less 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 
( IMPORTANTJ 

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 

QC(j) 

QCHRI 

QCPI 

QDCPI 

QDI 

QDr1TEC (j) 

QDPDOM(i) 

QmHND 

QIMQ(i,j) 
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Type 

Start up 
variable 
j=1,2 ••• 11 

Start up 
variable 

Start up 
variable 

Start up 
variable 

Start up 
variable 

Constant 
micro variable 
j=1,2,3,4 
parameter 

Start up 
variable 
micro variable 
i=1,2 •.• 10 

Start-up 
variable 

Start-up 
variable 
micro variable 
i=1,2,3 ... , 
number of firms 
j=1,2 •.• 10 

Used in (purpose) 

Each household' s con­
sumption of products 
from the 10 sectors. 
QC-(number of house­
ho1ds} yields aggregate 
consumption. The 11th 
component is redundant. 
Last quarter 1976. 
Current prices 

Change in RI 
(rate of interest) 

Quarter1y consumer price 
index. Last quarter 1976 

Quarter1y change (a 
fraction) of quarter1y 
price index QCPI. 
Last quarter 1976 

Disposable income per 
household. QDI-(number 
of households}=aggregate 
disposab1e income. Last 
quarter 1976 

On each market, the rate 
of technology upgrade 
for production equipment 
(a fraction on quarter1y 
basis). 
Entered exogenously 

Change in QPDOM. 
A fraction. 
Last quarter 1976. 
10 sectors 

Average wage increase in 
the industry (sector 
1+2+3+4) during one 
quarter (a fraction) 

Each firm's quarterly 
purchases of each kind 
of product (10 sectors). 
Fixed (1976) prices. 
Last quarter 1976 



Code 

QINPAY 

QINV(i) 

QINVBLD 

QINVG 

QINVLAG(i) 

QINVIN 

Qp(i) 

QPDOM(j) 

QPFOR( j) 
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Type 

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 

Used in (purpose) 

Households' aggregate 
wage and capital income 
from the external sec­
tors (sectors 5,6 ••• 10) 
during one quarter. Com­
puted in EXTERNAL 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 
quarter 1976 

Government investments 
last quarter 1976 

Each firm's investment 
plans during a quarter. 
(There is a couple of 
quarter' 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 

Start-up Domestic quarterly price 
variable index in the four indus-
(micro-variable trial sectors last quar­
to some extent) ter 1976. Each firm has 
j=1,2,3,4 ••• 11 the same domestic price 

Start-up 
variable 
j=1,2, ••• 4 
miero variable 

in aseetor 

The foreign priee index 
last quarter 1976. 
4 seetors. Eaeh firm has 
the ~ foreign priee 
in aseetor 



Code 

QPH (j) 

QQ(i) 

QS(i) 

QSAVHREQ 

QTOP(i) 

QTDIV 

QTTAX 

QVA (i) 

QW( i) 

QWG(i) 
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Type 

Start-up 
variable 
j=1,2 ••• 11 

Start-up 
variable 
micro variable 

Start-up 
variable 
micro variable 

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 

Start-up 
variable 
micro variable 

Start-up 
variable 
micro variable 

i=1,2 ••• 
number of firms 

Used in (purpose) 

Domestic prices for 
households for 10 
sectors. The 11:th 
component is redundant, 
but must be there for 
technical reasons 

Same as Q, but applies 
to quarter instead of 
year. Last quarter 1976 

Same as S, but 
quarterly variable. 
Last quarter 1976 

One quarter's reduction 
in aggregate household 
borrowing 

Potential maximum pro­
duction in each firm's 
production function 
Last quarter 1976 

Onequarter's aggregate 
payments of dividends 
from firms to households 
Last quarter 1976 

Total tax receipts by 
the government during 
one quarter. Updated in 
GOVERNMENT ACCOUNTING. 
Last quarter 1976 

Same as VA, but last 
quarter 1976 instead 
of the whole year 

Same as W, but refers to 
quarter instead. (Wage 
is expressed as the 
yearly wage-sum though) 

Same as WG, but refers 
to last quarter 1976. 
(Still expressed as 
early wage-level) 



Code 

R 

REDCHBW 

RES (i) 

RESDOWN 

RESMAX 

RET 

RHO 

RHOBOOK 

RHODUR 

Rfund1 
Rfund2 

RI 
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Type 

Constant, 
micro variable 
parameter 

Constant, 
micro variable 
parameter 

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

Constant, 
micro variable 
parameter 

Constant 
micro variable, 
parameter 

Constant, 
parameter 

Used in (purpose) 

Used in 
YEARLY-EXPECTATIONS 
in the model 

Maximum allowed change 
in borrowing 
(fraction of borrowing) 

Parameter connected 
with the production 
function 

Used in connection with 
production function 

A constant telling 
maximum slack any firm 
can possibly have 
RESMAX = 0.2 (Jan. 1982) 

Retirement rate on the 
labour market (a frac­
tion on quarterly basis) 

Constant Physical depreciation 
micro variable rate of production 
parameter equipment (a fraction on 

quarterly basis) 

Constant Maximum allowed de-
micro-variable, preciation rate of pro-
parameter duction equipment, for 

taxation purposes. A 
fraction quarterly basis 

Constant, Depreciation rate of 
parameter consumer durable goods 

(a fraction on quarterly 
basis) 

Constant Bank parameters 

Start-up Rate of interest 
variable (a fraction). 

Last quarter 1976 
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Code Type 

R161S6EXOGENOUS Logical 
variable 

R161S6EXOGENOUS = l 

RLU 

RSUBS6CASH (i) 

RSUBS6EXTRA(i) 

RTD 

RTRANS 

RU 

RW(i) 

S(i) 

Constant, 
parameter 

Constant 
micro-variable 
i=1,2,3 .•• 
number of firms 
parameter 

Constant 
micro variable 
i=l, 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 

Used in (purpose) 

Means that EX06RI will 
be used, i.e rate of 
interest will be 
exogenous 

Fraction used in 
HOUSEHOLD INIT to com­
pute unemployment com­
pensation in proportion 
to average wage level 
in the industry. RLU=0.6 
(Dec.1982) 

Government subventions 
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 INITi 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 



Code 

SAV 

SHARE(i) 

SKREPA 

SMALL(i) 

SMOOTH(j) 

SMP 

SMS 

SMT 

SMW 

STO (i) 
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Type 

Index. SAV=12 

Constant, 
micro variable 
i=l, 2 ••• 
number of firms 

Constant, 
parameter 

Constant, 
micro variable 
i=l,2,3 ••• 
number of firms 

Constant 
j=l,2 ••• 12 

Constant, 
micro variable, 
parameter 

Constant 
micro-variable 
parameter 

Constant 
micro variable 
value jan-82: 
0.5 
parameter 

Used in (purpose) 

SHARE(i) = 
individual firm's input share 
average inputshare in sector 
See Section 3.3 

A constant factor by 
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 

Minimum inventory level 
(fraction of sales) 
Finished goods 

Used in the household 
part of the model 

This variable is used by 
firms to (each year) 
time-smooth their price­
experiences. Equal for 
all firms 

This variable is used by 
firms to (each year) 
time-smooth their sales 
experiences 

This variable controls 
how quickly the profit­
target is changed be­
tween two quarters. 
Equal for all firms 

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

Start-up 
variable 
micro variable 
i=l,2,3 ••• 
number of firms 

Inventory level of 
finished goods. Fixed 
(1976 year's) prices. 
Last quarter 1976 



Code 

STODUR 

TEC(i) 

THETA 

This~year 

TMFASS 

TMFD 

TMIMP(j) 

TMIMSTO 

TMINV(j) 

THMSTO 

TMX{j) 

Type 

Start-up 
variable 

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

Constant 
micro-variable 
parameter 

Technical 
variable needed 
for simulation 

Constant 

Constant 

Constant 
j=1,2,3,4 
micro variable 
parameter 

Constant 
micro variable 
parameter 

Constant 
micro variable 
j=1,2,3,4 
parameter 

Constant 
micro variable 
parameter 

Constant 
micro-variable 
j=1,2,3,4 
parameter 

Used in (purpose) 

Each household's stock 
of durable goods, 
current prices, 
last quarterl976 

Parameter connected with 
the production function 
of the individual firm 

Parameter used in the 
labour market-process 
in the model 

= 1976 

Bank-parameter 

Bank-parameter 

Time constant for Swed­
ish consumers to adjust 
import share (of demand) 
in each of the 4 
industrial sectors 

Constant used for inven­
tories. See the PLANQRE­
VISE-part of the model. 
Has to do with adjust­
ment-speed to optimum 
inventory level 

Average delay time to 
install investments in 
new production equipment 
Used in INVFIN; assumed 
to be equal for all 
firms in a sector. 
Sectors 1,2,3,4 

Constant used for inven­
tories. See the PLANQRE­
VISE-part of the model. 
Has to do with adjust­
ment-speed to achieve 
optimum inventory level 

Time constant for firms 
when they adjust export 
share. Common to all 
firms in a sector 



Code 

TSTOCURF(j) 

TSTOCURM(j) 

TXI3 

TXVA1 

TXVA2 

VA(i) 

UTREF 

W(i) 

WG 
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Type 

Start-up 
variable 
j=1,2,3,4 

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

Technical 
variable needed 
for simulation 

Start-up 
variable 

Start-up 
variable 

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

Constant 
micro-variable 

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

Start-up 
variable 

Used in (purpose) 

For each industrial 
sector (1 •• 4) the aggre­
gate finished goods in­
ventories at current 
factor prices 

For each industrial 
sector, the aggregate 
finished goods inven­
tories at current market 
prices 

Value added tax, last 
quarter 1976. Compare 
with EXO~QCHTXVA1 

Value added tax rate = 
"Moms ". 
Last quarter 1976 

Valued added for each 
firm 1976. Current 
prices in the model 

A "re ference" level of 
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 

Wage-sum per employee 
(expressed as wage sum 
per year) the whole 1976 

Wage level in government 
sector 1976. Expressed 
as: yearly wages/number 
of people 



Code 

WGflREF 

WH 

WHRA 

WSG 

WTIX 

XCi) 

XIN(j) 

z 
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Type 

Copy of WG for 
technical 
reasons 

Start-up 
variable 

Start-up 
variable 

Start-up 
variable 

Constant 
WTIX=l 

Start-up 
variable 
micro-variable 

Used in (purpose) 

Each household's wealth 
last quarter 1976 
(current value of its 
bank deposits) 

Each household's so 
called wealth ratio 
(quotient between bank 
deposits and quarterly 
disposable income) 

Total government wage 
sum last quarter 1976. 
Expressed as yearly 
wage sum 

Probably redundant, at 
present 

Export share (exports/ 
production) for each 
firm in the 4 industrial 

i=l,2,3,4,... sectors. 
number of firms Last quarter 1976 

Constant 
j=5, 6, ... 10 

Index 
Z=ll 

Export share (exports/ 
production) in external 
sectors (5,6 .•• 10). 

The names of al.l the model-variables are stored in a 

workspace VLISTS. 

The contents of this workspace is listed below. The 

name s are stored in the text-variables: 

VARIABELGRUPPl, ••• VARIABELGRUPP5, GRUPPl. 

Two functions ODPrSAVE and KILL are also stored in this 

workspace (documented in Appendix C). 
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APPElIDIX A: WORKSPACE VLIS'l"S 

DOKUMENTATION 
DOK UMENT A TI ON 
A DOCUMENTATION: 
A 
A COMPLETE LISTS OF OUTPUT-VARIABLES FROM lNITIALIZATION 
A 

A VARIABELLISTA1= EXOGENOUS VARIABLES 
A VARIABELLISTA2= ENDOGENOUS VARIABLES 
A VARIABELLISTA3= CONSTANTS 
A VARIABLELISTA4,VARIABELLISTA5= OTHER VA~IABLES (TECHNICAL) 
A GRUPP1 = VARIABLES WHICH ARE TAKEN DIRECTLY FROM INPUT-
A WORKSPACE MACRO. 
A 

A 

A IF NEW VARIABLES ARE ADDED TO THE INITIALIZATION,THE 
A VARIABLELISTS ABOVE HAVE TO BE UPDATED ~ITH THE NEW 
A VARIABLES,OTHERWISE THE VARIABLES WILL BE DELETED 
A IN THE FUNCTION OUTPUTåOPERATIONS. 
A 

A FREDRIK BERGHOLM ,DEC 1981 
A============================================= 
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APPENDIX A: WORKSPACE VLIS"l'S 

VARIABELGRUPP1. 
EX08RSUBS GINVG EX06REALCHLG EX06GDINVG GKOFF OMEGAG XIN IMP ID 102 103 

OMEGA OMEGABLD GINVBLD GINVIN EX06GDINVIN EX06GDINVBLD GPFOR EXD6 
GDPFOR EX06GDPIN SHARE GDMTEC EXPXDP EXPXDW EXPXDS RET ENTRY EXO 
6GCHTXVA1. EX06GCHTXVA2 MTEC WSG RSUBS6EXTRA R~UBS6CASH NH O~EGAIN 

EX06TXC EX06TXI1. EX06TXW EX06TXWG EX06RI EX06RIBWFOR EX06RIDEPFOR 
RET ENTRY EX06GDINVBLD 

VARIABELGRLJPP2 
LG GWG WG LU IMP QPDOM X HISTDP HISTDW HISTDS HISTDPDEV2 HISTDWDEV2 HI 

STDSDEV2 MHIST GIMG L EXPDP EXPDW EXPDS DP DW DS DG GPGW GS QG G 
VA Q P S W VA M DVA AMAN IMSTO STO GTOP TEC RES Kl K2 BW INVEFF 

GINV GINVLAG DE~AY6INV GTDIV K1BOOK GDWIND TSTOCURF 
TSTOCURM QPH WH WHRA GC CVA GDCPI STODUR QSAVHREG GCPI KlBOOK GDP 
DOM HISTDPDEV HISTDWDtV HISTDSDEV CHM GDI 
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APPEl!lDIX A: WORKSPACE VLIS'I'S 

VARIABELGRUPP3 
BETA TMSTO IMBIG IMSMALL TMIMSTO IMBETA RHO RHOBOOK RESMAX LOSS RESDOWN 

WTIX RW ALFABW BETABW ELINV RTD TMINV EPS TMX TMIMP RLU MAXDP UTRE 
F _R El E2 SMP SMW SMS FIP FIW FIS GAMMA THETA KSI SKREPA IOTA SMAL 

_ L BIG RTRANS POSGFOR TMFASS TMFD FD FASS KAPPAl KAPPA2 RFUNDl RFU 
ND2 LAMDAl LAMDA2 MAXGCHRI MD MAXRIDIFF MINRI MAXRI FUNDS6ARE6ENOU 
GH RHODUR ALFA3 ALFA4 BETAl BETA2 BETA3 SMOOTH SMT BAD REDCHBW 

VARIABELGRUPP4 
RI6IS6EXOGENOUS MARKET MKT IN NDUR6DUR DUR NITER MARKET6ITER SAV Z NDUR 

LEFT . F6INKOP BRINKOP 

VARIABELGRUPP5 
WG6~~E P6~~E ORIGMARKET 

GRUPPl 
TXVAl TXVA2 RI NWB LIGB POSG LIGBFOR RU GCHRI GTTAX GINPAY LAST6YEAR T 

HIS6YEAR FIRST6SIM6YEAR AKAN6YEAR LAST6TXI26YEAR NMARKETS EX06TXI2 
IMPLPåEf;E TX:I.:3 
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MAeHO- AIID MI~7A 

DOCUMENTATION DEC. 1983 

WORKSPACE MACRO AND 8I76 

All variables (dec 83) in workspace MACRO are 

listed in this appendix. This is a complete documen­

tation of the macro data base. The rnicro 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 ini tial­

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 

'l"LAEXPAPlU8A76 ) 

(COEFFAIO) • 

procedure (AGG1U7AX and 

or before the initialization 

The variables are: 

AMAN6YEAR BLD6RATE1 BLD6RATE2 EX06QTXVA1 

EX06QTXVA2 EX06RI EX06RIBWFOR EX06RIDEPFOR 

EX06TXC EX06TXl1 EX06TXI2 EX06TXW 

EX06TXWG FIRST6SIM6YEAR G6RATE1 G6RATE2 

HIST6TXVA2 HOURS6PER6YEAR HUSHALLSDEP 1MPL6PRIS 

1MPL6PRI S61N 1MPLP6REF 1N6RATE1 1N6RATE2 

INIT6GROWTH 1076 IOCOEFF76 LAST6TX126YEAR 

LAST6YEAR LGTRENDCH L1QB L1QBFOR 

LON LON60FF MACROLIST NMARKETS 

NWB POSQ QCHR1 Q1NPAY 

QTTAX R1 RU SALES76 

THIS6YEAR TIM TIM60FF TL6EXP 

TRENDM TXC TX11 TXVA1 

TXVA2 TXVAZ TXW RSUBS 



AHANl\YEAR 
7'5 

HLDt\RATEl 
1.04215 

'BLflflRATE2 
1.0027~. 

EXDMTXVAl. 
Il 1I O II O 

FXOMTXVA2 
0.15 0.15 0.13 0.171 

EXOMI 
0.0981 0.~9B6 0.0979 

EXOllRIBWFOR 
0.0614 0.0714 0.0746 

EXOöR I [IEPFOr{ 
0.0'519 0.0'569 0.0677 

EXOÖTXC 

APPERDIX B WORKSPACE MCRO 

Probab1y redundant (jan 1982) ,but needed for technical reasons. 

Growth-rate of investrnents in residentia1 housing,1976. 

Long term growth rate,d.nvestments .in ref'lidential housing. (year1y change) 

Vnlua ndd~d tax on lnv0Htmonta goods.Qunrtorly Horio" otnrtlng with 
first quarter 1917. 

0.171Value added tax .Quarterly series starting with first quarter 1977. 
RatEt of interest,quarter1y series startinq with first quarter 1977. 

0.098 0.0987 1l.10ll 0.0998 0.UV99 0.0983 0.09~;l~ 0.09(~7 0.0992 0.10t,9 
See appendix 1\.Quatter1y series stilrting with first quarter 1917. 

0.1l760 0.00'1·7 0.0931. 0.11.91 0.10131. O.lOn 0.12'13 O.l,:'iOEl 0.1737 
See appendix A.Quarter1y series starting with Iirst quarter 1977. 

0.0709 0.0731 0.081 0.0094 0.1154 0.1044 0.10'56 0.1206 0.1471 0.17 

0.564 0.58 0.'575 0.575 Tax-rate,firrns.Year1y series starting with 1977. 
EXlM TX I l 

0.~92 0.395 
EXOHXI2 

0.000'55124 0.0003466 
EXOATXW 

0.280 0.289 0.288 0.294 
EXlMTXWG 

0.307 0.309 0.309 0.312 

lncorne-tax rate ,househo1ds.Year1y series starting with 197J. 

Probab1y redundant,but needed for technica1 reasons. 

\'lage-tax rate.Year1y series starting Itdth 1977.. 

Wage-tax rate,goverrnent sector.Year1y series starting with 1977. 
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Fl RSTtJ.SIMtJ.YEAR 
77 

GtJ.RATEl 
1.08732 

GtJ.RATE2 
1.03269 

HISTtJ.TXVA2 
0.15 0.12 
0.15 0.15 
0.15 0.15 
0.15 0.15 

HOURStJ.PERtJ.YEAR 
1600 

HUSHAl1SDEP 
1.133900000E11 

IMPLtJ.PRIS 
88.27192527 
84-.9904-3977 
80.23072889 
82.23609535 

94- . 18785677 
96.36711281 
89.774-514-94-
89.784-33599 

IMPLtJ.PRISlIIN 

0.12 
0.15 
0.15 
0.1.71 

100 
100 
100 
100 

74-.9864-7333 90.96869026 100 
74.104-40123 96.878191357 100 
83.4-74-57627 85.2672751 100 
75.1002004- 87.6252505 100 
83.97033657 89.50370793 100 
81.64-0625 89.67633929 100 

First year of simu1ation.77 stands for 1977. 

Growth-rate of investments in the Goverment-sector,1976. 

Long term growth-rate,investments in the government-sector, 
year1y change. 

0.15 
0.15 
0.15 
0.171 

VALUE-ADDED TAX:, "moms" • 

Rows: Years ,starting with 1974. 
Co1umns: Quarters • 

Average number of working hours per year,1976.Rough1y. 

Househo1d's bank deposits 1976. 

107.3170732 
103.5372134-9 
106.6072365 
111.80'n673 

YEARLY PRICE-INDE{ SERIES,domestic prices. 

Rows: Sector 1,2,3,4 (Industrial sectors) 
Co1umns: Years;1974,1975,1976,1977 

YEARLY PRICE-INDE{ SERIES,domestic orices. 
11.1.1604083 Rows: Sector 5,6,7,8,9,10 

94-.06345957 
108.8657106 Co1umns: Years;1974,1975,1976,1977 
105.511022 
111.8653736 
111.104-910'7 

00 
O 



IMPLP~REF 

27.18 ~0.38 ~~73~ 30.91 60.26 

rNåRATE1 
1.08065 

IN~RATE2 

1.02519 
INITåGROWTH 

O.06~ 0.056 0.06 0.023 

APPEllDIX B WORltSPACE MACRO 

Va1ue added shares,from input-output matrix 1976. 

58v~~uro~dg5d7rhZ~e=15!n~utshare.10 sec~ors.(J?ercenta?e-figure$~. 
. . ~.7 . ~ This var~ab1e ~s used ~n some pr1nt-

out functions in the_MOSES-workspace. 

Growth rate of investments in non-industria1 sectors (sector 5,6 •• 10),1976. 

Long term growth rate of investments in non-industria1 sectors,(yearly 

G 
. chEV1ge) • 

rowth rate, labour productiv~ty in the 4 industrial 
sectors (sector 1,2,3,4}.Used in function secondary~data in 
the initialization procedure. 
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INPUT-OUTPUT matrix ,1976,in kr,expressed in 1975 year's prices. 

14 rows and 21 co1umns. 

Documentation ,see section 3. 

I0761 
The first 10 co1umns. 

5272 2890 5869 1321 245 94 O 4192 942 1943 
2029 5195 1+805 4465 908 1:l7 O 31"'98 170 2035 

954 2354 12296 915 503 213 O 6294 171 3079 
803 2428 2041 ll~872 20"18 87 U 2648 102 6484 

2l~0 O 1961~ 341 10768 383 1 O 1689 U 312 
2951 210 79 63 26 140 O 418 0::-

..J U 
4136 600 151 261 130 213 O 1009 488 842 
1235 11.98 2838 961 1383 162 O 10928 708 9874 
9Ul~ 941 475 l~85 238 171 O 1118 328 1010 

00 
3293 3338 5919 4402 1792 640 O 9143 426 25656 tv 

63 71 142 -2377 163 10 O 350 5 2261 
8736 ll~351 27422 19551 11452 2529 O 50892 6395 64383 

154 -119 178 5t 41- 35 O 238 O 1 
32933 35423 62558 55738 19341 1+413 O 92417 9738 117881 

The 11 remaining co1umns.Fina1 Demand side of the matrix. 

I076· 
758 .5399 O O O 380 2754 12137 -11478 214 32933 

1953 9075 558 O 869 2170 1135 14735 -12965 -5329 35423 
3522 14903 3110 O 4836 10231 1687 29947 -24563 -7896 62558 
5102 55944 112 O 175 132 752 7450 -15980 -29493 55738 

243 6807 O O 128 408 -95 1351 -3597 -3763 19341 
81 24 O O O O 67 1131", -3015 2230 4413 

374 2346 O O O O 188 1778 -6491 -6025 O 
2929 26970 1"7893 12~"36 4682 765 1067 7062 -1+453 -6221 9241"7 

973 3580 O O O O -76 31.9 -306 -421 9738 
881+9 30617 379 O 591 O -316 10370 -16362 29496 117881 

O O O O O O O O O O O 
O O O O O O O O O O O 
O O O O O O O O O O O 

24785 1.5~j664 22052 12436 11281 14085 7163 86284 -99209 -27209 430440 
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INPUT-OUTPUT coefficients estimated from I076.Vertical sum=1.13 rows J 19 columns. 

See function COEFF~IO on p.12 in this appendix.See also section 3. 

IOCOEFF76 The first 10 columns 
0,16 0,08 0,09 0,02 0,01 0,02 0,00 0.05 0,10 0.02 
0,06 0,15 0.08 0.08 . 0.05 0.03 0.00 0.0 1+ 0.02 0.02 
0.03 0.07 0.20 0.02 0.03 0.05 0.00 0.07 0.02 0.03 
0.02 0.07 0.03 0.27 0.11 0.02 0.00 0.03 0.01 0.06 
0.07 0.06 0.01 0.19 0.02 0.00 0.00 0.02 0.00 0.00 
0.09 0.01 0.00 0.00 0.00 0.03 0.00 0.00 0.00 0.00 
0.13 0.02 0.00 0,00 0.01 0.05 0.00 0.01 0.05 0.01 

CD 0.04 0.03 0.05 0.02 0.07 0.0 1+ 0.00 0.12 0.07 0.08 UJ 
0.03 0.03 0.01 0.01 0.01 0.04 0.00 0.01 0.03 0.01 
0.10 0.09 0.09 0.08 0,0 11 0.15 0.00 0.10 0.04- 0.22 
0.00 0.00 0.00 -0.04 0.01 0.00 0.00 0.00 0,00 0.02 
0.27 0.4-1 0.44 0.35 0.59 0.57 0.00 0.55 0.66 0.55 
0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 
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INPUT-OUTPL~ coefficients,continued. 
IOCOEFF76L 

0.03 0.03 
0.08 0.06 
0.14 0.10 
0.21 0.36 
O.Ol O • Olf 
0.00 0.00 
0.02 0.02 
0.12 0.17 
0.04 0.02 
0.36 0.20 
0.00 0.00 
0.00 0.00 
0.00 0.00 

LASTlITXI2öYEAR 
78 

LASTD.YEAR 
76 

LGTRENDCH 
7875 

LIQF,l 
'+.630900000E10 

L1Q[IFOR 
10924000000 

LON 
8376281000 1.065502900E10 

Co1umn 11,12 •• 19 . Final Dernand coefficients. 
0.00 0.00 0.00 0.03 0.38 0.14 0.12 
0.03 0.00 0.08 0.15 0.16 0.17 0.13 
0.14- 0.00 0.43 0.73 0.24 0.35 0.25 
0.01 0.00 0.02 0.01 0.10 0.09 0.16 
0.00 0.00 0.01 0.03 -O. 01. 0.02 . 0.04 
0.00 0.00 0.00 0.00 0.01 0.01 0.03 
0.00 0.00 0.00 0.00 0.03 0.02 0.07 
0.81 1. 00 0.42 0.05 0.15 0.08 0.04 
0.00 0.00 0.00 0.00 ·'0. 01 0.00 0.00 
0.02 0.00 0.05 0.00 -O.Olf 0.12 0.16 
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 0.00 0.00 0.00 0.00 0.00 

Probab1y redundant at present (jan 1982) • 

"Year-counter" in the model.Start-va1ue=76 (stands for 1976). 

Trend growth in the goverment sector.Number of peop1e added (net) 
each quarter. 

See appendix A. 1976. 

See appendix A. 1976. 

2.400718000El0 1.450339000E10 
Total wage-sum in the 4 industria1 sectors, 
1,2,3,4 1976. 

ex> 
~ 



LONl!.OFF 
.5.807200000E10 6.994700000E10 

r--IMARKETS 

NWB 
7.779457670E10 

POSG 
-7.396300000E10 

QCHRI 
0.0002 

QINPAY 
3.240000000El0 

QTTAX 
3.780000000El0 

RI 
0.0979 

RU 
0.016 *} 

APPBIII>:IX 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,lasr 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. 
SALES76 

2.913290600El0 
THISlIYEAR 

3.788546400E10 7.025235800E10 6.988083000E10 

76 "Year counter"in the model. 

Total sales in the 4 industrial sectors, 

(sector 1,2,3,4) in producer~s prices,1976. 
rIM 

204338800 264942430 606865110 398119570 
TIMlIOFF 

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

1465950000 1498760000 
Total number of working-hours 
during a year,in the government­
sector.1976 and 1977 • 

*) Since 1983 the fo11owing vaiiab1e is,usua11y,used 
instead of SALES76: 

NYSALES76 
3.660000000E10 3.930000000E10 6.950000000E10 6.180000000El0 

(X) 
U1 
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Export price index, the four industria1 sectors.(sector 1,2,3,4) 
Price-series,38 quarters. 1971: l •• 1980:2 

These series äre used to form future price-series.See funotion T~{P~PRIS676 
on p.12 in this appendix. 

TLöEXP 
101. l • 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 l 
183.1 190.4 18L •. L. 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 00 

99.4 100 100.2 101. El 103.5 105.7 105.3 0'\ 

105. 1.f. 109.2 U3. 1+ U8.2 123.2 149.4 163.5 
180.5 188 194.4 190.6 187.2 184.9 182.4 
183.9 184.8 182.4- 184.2 187.5 195.9 199 SECTOR 2 
203 201.1 204.6 207 216.8 228.8 235.8 
244.5 258.6 266.5 

99.9 99.6 100 101.5 103.2 104.8 108.1 
108.5 110.3 111.8 U5.9 120.9 127.9 131. 2 
137 141 1. L.4.9 150 154.3 157 165.2; :SECTOR 3 
168.3 173 .2 174.2 179.9 183 188.9 190.5 
200.3 202.8 207.4 209.9 213.2 220.1 224.3 
225.7 235.1 242.7 

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 
142.7 145.5 1.48.2 150.3 152.6 155.2 162 SECTOR 4 
164.8 167.8 170.5 178.2 183.5 185.7 191.7 
200.8 203.3 204.1 208.3 219.8 221.9 226.8 
230.2 21+0.6 239.4 



TRENDM 
0.0133237 
0.0084-0916 
0.01729822 
0.0124-923 
0.00989622 
0.014-1188 

TXC 
0.561 

TXIi 
0.354-

TXVA1 
O 

TXVA2 
0.15 

TXW 
0.267 

TXWG 
0.277 

RSUBS 
O 
O 
O 
0.035 

APPBlIDIX B WORKSPACB 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.1976. 

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. 
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VAGGRITAX[[]JV 
V R ... AGGRITAX y This function estimates income-tax ,in kr. 

(1 J R ... TXI1 xY 
V 

V 
[1] 

[2J 
[3] 

[ .... J 
[SJ 
[6J 

[1] 

[2J 
[3J 
C .... J 
[S] 

[6J 
[7J 
CeJ 
C9J 
[10] 
[11J 
(12J 

C13J 
1:11.J.] 

V 

V 

Usage: See function QDI_INIT,subfunction in appendix C. 

VCOEFFlIIO[(]JV 
COEFFAIOiSiSUMMAiSUMMAMAT 
SH13 19>tI076 
SUMMM+/[lJS 
SUMMAMAT"'(13 19)pSUMMA 

This 

from 

function estimates input-output coefficients 

the input-output matrix I076. 

IOCOEFF76"'S+SUMMAMAT 
A 0+0 GER 1,MASTE KORRIGERAS 

IOCOEFF76[i7J"'0 

VTL6EXPAPR1B616tOjV 
R ... TLAEXP4PRIS476 NiAR;CYCL;DUiDUM;DUMMY;FUT 

A EXPORT-PRICE CHANGES WITH NEW DATA, COVERING PERIOD 
A 1971:1 THROUGH 1980:2 
A OUTPUT IS GUARTERLY CHANGES FROM lG-76 UP TO END OF 
A SIMULATION = ARG. N. DUR AND NDUR ON THE AVER-
A AGE TREND 1971-76. RAW AND IMED WITH A CYCLE FROM 
A 1980:3 AS THE ONE FROM 1975:1 

ARHUpTLAEXP) 
FUT"'(1+l.J.xN)-(-1+AR-22) 
CYCL"'(-16+1'pTLAEXP) 
DUMMY"'(-1+(TLAEXPEi1+,AR-IJ+TL4EXPE;,AR-1J» 

This function estimates 

future export price-changes. 

DUM ... O 22 'DUMMY 
DU"'(,+,FUT)p«1,FUT)p(DUMHYEli15+,CYCLJ»,[1J«l,FUT)p(DUMMYE2i15+,CYCLJ»,E1J(~(FUT,2)p(+/DUMMYE3 

+(AR-l) ) 
DUE;\FUT].DUEi\FUTJx2+3 

ATEMPORARY CHANGE '+/12 1980,TO LOWER FOREIGN INFLATION RATE 
1:15] R.DUM,DU 

V 

.... ;]) 

CD 
CD 
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Avector telling what firm-group a certain firm belongs to. 

16 16 19R~I~5 25 14 27 24 16 8 O O 18 32 21 O 18 32 21 O 19 19 1 8 8 O 7 19 O 16 O 22 7 14 3 9 9 9 9 22 16 18 25 28 
28 17 O O 27 32 O 30 O 18 6 24 1 2 2 2 15 5 5 O 3 23 23 28 11 11 26 7 11 31 3 23 23 23 28 28 7 20 20 20 23 12 3 

23 1 1 11 30 31 29 O 4 11 O 23 28 30 30 26 26 26 O 16 15 13 13 13 13 13 33 34 35 36 37 38 39 40 

Firm-code. 

LIST 
l J Ol 1.02 1.03 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 3.253.29 3.32 3.34 3.36 3.37 3.38 3.39 3.4 3.41 3.43 3.44 3.47 3.48 3.54 
3.55 3.56 3.57 3.58 3.61 3.68 4.06 L~.22 4.3 4.32 4.33 4.38 4.39 4.44 5.01 5.03 5.09 5.11 5.14 5.18 5.19 5.24 5.25 
1.91 1.92 1.9J 3.91 4.91 4.92 4.93 4.94 

Avector te11ing what sector (1,2,3 or 4) a certain firm belongs to. 
RåMARKET 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 111 1 1 1 2 222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 
~ ?3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 3 3 3 3 4 4 4 2 2 2 2 3 2 2 2 2 2 1 
1134444 

pX 
122 50 -

pFåItATA 
40 26 

All firm-data lie in an enormous matrix with 122 rows and 50 columns. 

All firm-group data lie in an enormous ma~rix with 40 rows and 26 columns. 

~ and F~DATA are not listed in this documentation,because the figures are 

given by the firma provided that the figurea aren' t publiahed. 

00 
1.0 
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APPBIIDIX C 'I'BB DlI'l'IALIZAIJ'IOII CODE, MAIII 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 af ter the semicolon (:). Af ter the func­

tion-name a parameter to the function rnay appear. 

For example: STARr N. N is a parameter (an inte­

ger) to the function STARr. 
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APPElIDIX C FOIICTIOB STAR'!' 

[1] 

[2J 
[3] 

[II J 
[~5J 

[6J 
[7] 

[8J 
[9J 
1:10:1 
[11] 

[12J 
[13J 
U4,] 
[15J 
1:1.6:1 
[17] 

Ci8J 
1:19:1 
[20J 
[21:1 
1:22:1 
en] 
[2l~J 

l: 2~:; J 
[21.>::1 
[27] 
[:;>8 ] 

1:29J 
r:~{ll 

v 

START N 
,,' )MAXCORE 160 ' 

A NEEDED SPACE IN COMPUTER", 
WORKSPACENAME~'R',TN 

nTllE REnULT FrHm nm UHHALIZATION WILL BI.!: f:ITOfUi:n IN fri I,.JOf~Kmp(ICE 

ACALLED RXX,WHERE XX IS THE NUMBER N GIVEN IN THE CALL START N 
, RESULT FROM INITIALIZATION IS STORED IN WORKSPACE ',TWORKSPACENAME 

A 

AWORKSPACENAME IS USED IN FUNCTION OUTPUTlIOPERATIONS", 
A 

NYRi-30 
ANUMBER OF YEARS TO INITIALIZE VARIABLES, 
ACAN BE CHANGED IN FUNCTION ISTARTXX, 
A 

,,')COPY FUNCTI MODADD MODDEL MODSUBST SCANMAT PACK ENS EQUALS ABOVE' 
NAME~'ISTART'.TN 

.:.')COPY ISTART' 
ASTART-FUNCTIONS SHOULD LIE IN WORKSPACE ISTART 

"NAME 
'ATHE LINE ABOVE MEANS THAT THE FUNCTION ISTARTXX WILL BE EXECUTED. 

AXX IS THE NUMBER OF THE INITIALIZATION,eXX=N) 
AISTARTXX IS SPECIFIC FOR A CERTAlN EXPERIMENT, 
AlN ISTARTXX ONE CAN eHANGE LINES BELOW WITH 3 SPECIAL 
AFUNCTIONS MODADD,MODSUBST,MODDEL, 
ATHUS ISTARTXX CAN CHANGE THE PROGRAM BELOW Q~Bl~~ ~~~~~I!Q~. 

fl 

~HlIINIT NYR 
'INITIALIZATION COMPLETED' 
.. :' )CLEf,R' 
" ' ) hl!. eL,t: M~ , 
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APPENDIX C FmJC'l"IOII SIAIBIT 

V SI4INIT NYR;DUMMY 
[lJ A DUMMY~E')COPY SI76 F4DATA X FIRMID' 
[2] ALINE ABOVE EXECUTED IN FUNCfION ESTABLISHMENTS 
[3J DUMMY~E')COPY MACRO' 
[4J DUMMY~E')COPY FUNCTIONS' 
[SJ A 
[6J AFIRMDATA FROM WORKSPACE 8176 
[7] AMACRODATA FROM WORKSPACE MACRO 
[8J AHELPFUNCTIONS FROM WORKSPACE FUNCTIONS 
[9J A 
[lO:l A 

[11:1 TESTUT8KRIFT~0 

[12:1 ANYR-NUMBER OF YEARS TO RUN THE SIMULATION, 
C13J A 

[lL~J A 
[l5] NGRH-I-XNYR 
[16J ANGR=NUMBER OF QUARTERS 
[17] NMARKETS~4 

Ci8:1 A 
[l9] A 

[20] TAX4PARAMETER8 
[21] PUBLIC4SECTOR 
[22] MONETARY 
[23] MARKETS 
[24:1 HOUSEHOLDS 
[25] E8TABLI8HMENTS 
[26:1 AFUNCTION DISPOSE4VAR4INPUT DELETES VARIABLES FROM WORKSPACE MACRO ... 
[27] AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
[28:1 A SECOND PART OF INITIALIZATION 
[29] AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
[30] ATHE FOLLOWING VARIABLES ARE NEEDED IN THE SECOND PART 
[31] AOF THE INITIALIZATION.COPIES ARE TAKEN BECAUSE IT SEEMS LOGICAL 
[32:1 ATO FORBID READING FROM INPUTFILES IN SECOND PART OF 
[33J AINITIALIZATION ... 
[34:1 GROWTH~INIT4GROWTH 

[35] TXVA2COPY~TXVA2 

[36:1 RU4COPY~RU 

[37] TXWCOPY~TXW 



- 93 -

APPDIDIX C FORC'l'IOII SIAIlIIT (cont.) 

1:3B:I 
1:::59] 
1:'+0 J 
['UJ 
[1.~2] 

[l~3J 

[4'+J 
['+~i J 
['+6:1 
[l1·7J 
['+13:1 
1:49J 
1::50:1 
l: ~51 J 
1::52:1 
[53J 
[54:1 
C5!:j] 

Il 

TXWGCO PY f· TXIJlG 
QINPAYCOPY~QINPAY 

RIl.ICOf'Y{··RI 
TX Il CD PY {- TX Il 

AFROM NOW ON NO MORE READING FROM INPUT-WORKSPACES 
A(MACRO AND SI76),THERE WILL BE,ONLY,FURTHER WORK WITH 
AVARIABLES AND PARAMETER-SETTING. 

A 

DISPOSE6VAR6INPUT 
MARKETSl.IDATA 
SECONDARYl.IDATA 
PUBLICt.lDATA 
MONETARY6DATA 
HDUSEI-IOLDSlH'AT f~ 

A 

DUTPUTl.IOPERATIONS 
ATHIS FUNCTION HANDLES OUTPUT. (UNNECESSARY VARIABLES ARE DELETED). 

. TE~;TUTSKRIFT2' 
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APPENDIX C 

U] 
[2] 
[3::1 
[l~ ] 

[5J 
[6J 
[7] 

[8J 
[9J 
[lOJ 
[11 J 
[1.2:1 
[13J 
[l.lJ. :I 

v 

'V 

TAXl;PARAMETERS 
AVARIABLES IN WORKSPACE MACRO WHICH IS FINAL OUTPUT FROM INITIALIZATION: 
H TXVAt,TXVA2 
H 

A OTHER VARIABLES IN TAXl;PARAMETERS WHICH WILL BE FINAL 
H OUTPUT FROM INITIALIZATION: 
H ALL EXO-VARIABLES TO THE LEFT OF .~. BELOW AND TXI3 
H 

EX06QCHTXVA1~NQRtDIFF EXOl;QTXVAl 
EXOl;QCHTXVA2~NGRtDIFF EX04GTXVA2 
EXOl;TXC~NYR CONTINUEl EXOl;TXC 
EXOl;TXI1~NYR CONTINUEl EXOl;TXIl 
EXOl;TXW~NYR CONTINUEl EXOl;TXW 
EX04TXWG~NYR CONTINUEl EX04TXWG 
TX13H .6 



[1] 

[2J 
[3J 
[4J 
[5] 

[63 
[7J 
[8J 
[9J 
[lOJ 
[11] 
[12] 
[13J 
[14] 
[15J 
[16] 
[17J 
[18J 
[19J 
[20J 
[21J 
[22J 
[23J 
[24J 
[25] 
[26J 
[27J 
[28J 
[29] 
[30J 
[31] 
[32J 
[33] 
[34] 
[35J 
[36J 
(37) 
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APPENDIX C FORcrIOR PUBLICASECTOR 

PUBLIC6SECTOR:ALG;QLG;WAGES;RATE1;RATE2;QCHLG 
A 
A VARIABLES IN PUBLIC6SECTOR WHICH WILL BE COME 
A FINAL OUTPUT FROM ININTIALIZATION: 
fl OMEGAG,QINVG,EX06QDINVG,EX06RSUBS,QWG,WG,LG,WG6REF 
flGKOFF,EX06REALCHLG --­
fl 
fl 

OMEGAG~10tIOCOEFF76[;13] 

INVG~I076[14;13) 

RATE1~G6RATEl 

RATE2~G6RATE2 

A RATE1-YEARLY PERCENTAGE CH ANGE IN INVG,RATE2=TREND CHANGE 
ALG~TIM60FF+HOURS6PER6YEAR 

A 

fl 

WAGES~2pO 

WAGES[lJ~LON60FF[1J+ALG[1J 

WAGES[2J~LON60FF(2)+ALG[2J 

QLG~(4X(pALG)'pO 

QLG~MAKEQUARTERS ALG 
ARESULT FROM MAKEQUARTERS:QLG= 
AAVERAGE LABOUR FORCE IN EACH QUARTER.GLG(l)· 
AQUARTER 1 BASE YEAR AND SO ON ... 
GCHLG~DIFF GLG 
LG~QLG[4J 

EX06REALCHLG~NQR CONTINUE1(3,QCHLG',LGTRENDCH 
EX06REALCHLG~EX06REALCHLGXO.4 

AATTEMPT TO MODIFY GOVERNMENT DEMAND FOR LABOUR DUE TO 
AFICTIOUS LABOUR-FORCE IN THE MODEL ... 
A(GOVERNMENT LABOUR+INDUSTRY LABOUR)+(TOTAL LABOUR FORCE)=1.7+4.1 MILLION PEOPLE 
ATHAT IS: FICTIOUS LABOURFORCE=1.7 MILL. PEOPLE IS 
AAPPROXIMATELY 0.4xTOTAL LABOUR FORCE. 
ATHAT'S WHY DEM AND IS MULTIPLIED WITH 0.4 ... 
AFREDRIK B 
A 
QWG~WAGES[1J+0.375X(WAGES[2J-WAGES[1J' 

WG~WAGES[lJ 
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APPElIDIX C FOIIC'l'IOJI PUBLICASEC'l'OR (cont. ) 

C3f3:1 
C~9] 

[4·0 ] 
[IUJ 
[1.).2J 
[lJ.3] 
[4·lJ.] 
[l~5 ] 

[4·6] 
[1.).7J 
[l~8] 

[lJ.9] 
'V 

A 
QINVG~(0.25xINVGxl000000)xRATE1*(1.5+lJ.) 

AQUARTER1: RATE1*(-2.5+1.).) 
AQUARTER2: RATE1*(-1.5+1.).) 
AGUARTER3: RATE1*(O.5+l).) 
AQUARTER4: RATE1* 1.5+4) 
ASUM a (APPROX.) l.). ,WHICH MEANS THAT SUM(QINVG)=INVG 
EX06QDINVG~(NQRp(RATE2*(1+lJ.»)-1 

EX06RSUBS~NYR CONTINUE2 RSUBS 
GKOFF~(10*6)X(10tI076[;lI,r~fWGXLG) 

A 

WG6REFf·WG 
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APPERDIX C POIIC'.rIOII MARKE'l'S 

'il 
UJ 
[2J 
[3J 
[4·J 
[5] 
1:6J 
[7J 
[8J 
[9J 
U O] 
[11 J 
[12:1 
[13J 
1:14] 
[15J 
U6] 
I:17J 
U8J 
[19J 
1:20J 
1::2lJ 

MARKETS;PDOM;M6PRICE 
AFINAL ouf~Dt FROM THIS FUNCTION: 
AXIN.IO.I02,I03,OMEGA.OMEGABLD,OMEGAIN,IMP, 
A&INVBLD,8INVIN,EXOAQDINVIN,EXOAGDINVBLD, 
AQPDOM,QDPDOM,EXOAQDPIN,P6~~E,QPFOR,EXOAQDPFOR 

A 

AOUTPUT TO FUNCTION HOUSEHOLDSADATA: 
AQDPIN,QDPFOR 
A 

A 

fl 

fl 
A 

IMP+-l0pO 
XIN(-6pO 
XINI:3J+-0 
XINC1.2.4,5.6J+-I076[5.6.8,9,10;18J+I076[14;5.6.8.9.10J 

AXIN=EXPORT SHARES IN SECTORS OUTSIDE OUR 4 MARKETS 
SWEDISHADEMAND+-I076[,10;21J-CI076[\10;20J+I076[,10;19J+1076[\10;18) 

flSWEDISH4DEMANO+-PROOUCTIONCINCL, IMPORTS)-(DIFF+IMPORTS+EXPORTS), 
flNOTE THAT IMPORTS IS STOREO WITH NEGATIVE SIGN IN I076", 
A 

1:22] IMP+-(II076[,10;19)+SWEDISH6DEMAND 
[23J AIMP= IMPORT-SHARE OF_SWEOISH_CONSUMER'S OEMAND 
[24] A IMP=IMPORTS VECTOR F6~-HÄ~KEf§-r;~;,lÖ ------
1:25:1 A 
[26J fl 

[27J fl 

[28:1 IO+-IOCOEFF76[,10;,10] 
[29] I02+-IOCOEFF761:,4;4+,6J 
1:30J I03+-IOCOEFF761:4+\6;4+\6J 
[31] OMEGA+-10tIOCOEFF76[;16] 
[32:1 OMEGABLD+-10fIOCOEFF76[;14J 
[33] OMEGAIN~10fIOCOEFF76[;15] 

[34] A 
[35J A 

1::36] fl 
[37] fl 



[~~B:I 

[;39 J 
[L~ 0:1 
[1.\-1J 

[1.~2] 

[4-3J 
[1.~ll· :I 
[1+5J 
[4-6:1 
[47:1 
[4·8J 
[49J 
[50J 
[51J 
[52:1 
[5:3J 
[51.\-:I 

[5:5] 
[56] 
[57J 
[58] 
[59J 
[60] 
[61] 
[62:1 
[63] 
[6l\-] 

[65] 
[66] 
[67] 
[68] 
[69] 
[70] 
[71J 
[72:1 
[73J 
[74:1 

V 

fl 
fl 
fl 
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APPENDIX C FOIIC'I'IOR MARKE'l'S (cont.) 

INVBLD~I076[14;14] 

INVIN~I076[14;15J 

QINVBLD~(O.25xINVBLDxl000000)XBLD6RATE1*(1.5+4) 

QINVIN~(O.25XINVINx1000000)XIN6RATE1*(1.5+4) 

EX06QDINVIN~-1+(NQRp(IN6RATE2*(1+4-») 

EX06QDINVBLD~-1+(NQRp(BLD6RATE2.(1+4») 

fl HIST6TXVA2[YEARS;QUARTERSJ YEAR-1,2,3,4 YEAR 1=1974 
A P[MARKETS;YEARS]YEAR=1.2,3,4 
P~IMPL6PRIS,[1JIMPL6PRIS6IN 

~DOM~P DIV8 1-0.25x+/HIST6TXVA2[\4;J 
ENs-pe; 3J"-'1 O O 

flGPFOft ESTIMATED FROM VARIABLE EXPORT6PRIS IN 
flOLD INITIALIZATION (BEFORE JULY 1980) ... 

fl 

GPFOR~ 101.4 100.8 102.1 101 
QDPFOR~(TL6EXP6PRIS676 NYR)[;1J 
EX06QDPFOR~ O 1 'TL6EXP6PRIS676 NYR 

flTHOMAS LINDBERG HAS MADE THE FUNCTION TL6EXP6PRIS676 
AWHICH YIELDS QUARTERLY EXPORTPRICE-CHANGES ... 
fl 
fl 

QPDOM~PDOM[;3,4J+.x 0.625 0.375 
QDPDOM~~Ii(PDOM[;4-J+PDOM[;3J)*(1+4) 

QDPIN~-1+«YR~[6PRIS~iRf;4-J+IMPL6PRIS6IN[;3J)*(1+4»+(HIST6TXVA2[3;4:1-HIST6TXVA2[3;3J) 
M6PRICE~(6,4X(pIMPL6PRIS4IN)[2J)pO 

Jt·1 
ST: ... (J=7)/SL 
M4PRICE[JiJ~MAKEQUARTERS IMPL4PRIS4IN[J;J 
J~J+:I. 

-~~)T 

SL: 
M4PRICE~(0,11)'M6PRICE 

EX06QDPIN~NQR CONTINUE2CCRELDIFF M6PRICE),TRENDM) 
P4!i~~~~f.~!~Q!1[; 3J 
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APPERDIX C SUBFUIICTIOJI MOIIE'I'ARY AI!ID HOUSmOLDS 

v 
[1] 

[2] 
1:3:1 
[Ij. :t 
1:5] 
[6] 
[7] 

[8] 
[9] 

V 

v 
[1] 

[2:1 
[3J 
[4:1 
[5J 

V 

VMONETARY[[]J'V 
MONETAI~Y 

A VARIABLES FROM WORKSPACE MAC~O WHICH WILL REMAlN 
A UNCHANGED AND WHICH WILL BECOME FINAL OUTPUT FROM 
AINITIALIZATION: RI.LIGB,POSG,LIQBFOR 
A OTHER VARIABLES WHICH WILL 
A BECOME FINAL OUTPUT FROM INITIALIZATION: ALL EXO-VARIABLES HERE 
A 

EX04RI~NQR CONTINUEl EX04RI 
EX04RIBWFOR~NQR CONTINUEl EX04RIBWFOR 
EX04RIDEPFOR~NQR CONTINUEl EX04RIDEPFOR 

HOUSEHOLDS 
AOUTPUT FROM INITIALIZATION: SEE HOUSEHOLDS4DATA INSTEAD 
AWHSUM AND HH76 WILL BE USED IN HOUSEHOLDS4DATA IN 
ATHE SECOND PART OF INITIALIZATION ... 
HH76~IOCOEFF76[\10;12J 

WHSUM~HUSHALLSDEP 
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APPENDIX C mBC'l"IOR ESTABLISBMEI!rrS 

[U 
[2J 
[3] 
[4· ] 

v 

t:: 5:1 
[6:1 
[7] 
[8] 
[9J 
[1.0 J 
Uj,] 

[12J 
[:1.3] 
[ 11+] 

[15:1 
[16J 
[1.7] 

[18J 
[1. 9:1 
[20J 
[2j,] 

[22J 
[2:3] 
[24·] 
[25:1 
[26] 
[27] 
[28J 
[29:1 
[30J 
[31] 

[32J 
[33] 

[31+J 
[35J 
[36J 
[37] 

ESTABLISHMENTS;R;F;ALPHA;SCALE;RATIO;RATI01;RATI02;HELP;FLAG;DUMMY 
c'lCOPY 8176 X FADATA FIRMID LIST RAMARKET' 

AFIRM-VARIABLE§ FROM WORKSPACE SI76, 
A 

A 

AINPUT FROM FUNCTION MARKETS:IO (INPUT-OUTPUT-MATRIXI 
AINPUT FROM ISTARTXX-FUNCTION: SYNTHAFIRMS 
A 

A 

AOUTPUT FROM THIS FUNCTION: 
AMARKET,P,GP,DP,W,GW,DW,S,GS,DS,G,GG,DG, 
AL,EXPDP,EXPDS,EXPDW,HISTDP,HISTDS,HISTDW, 
AHISTDPDEV2,HISTDWDEV2,HISTDSDEV2,MHIST,CHM 
AVA,GIMG,GVA,DVA,M,AMAN,STO,IMSTO, 
AGTOP,TEC,GINV,GINVLAG,DELAY4INV,Kl,KlBOOK,K2,BW, 
AGTDIV,RSUBS4CASH,RSUBS4EXTRA,RES.INVEFF,RESMAX,BETA, 
AIMBETA,TMINV,BIG,SMALL,IMBIG,IMSMALL,F4INKOP,BRINKOP, 
ASHARE,X,ORIGMARKET,LEFT 
A 

A 

A 

AlNFORMATION ABOUT INDATA: 
AX IS FIRM-DATA, 
AF4DATA IS INDATA ADOUT FIRM-GROUPS, 
AX IS A MATRIX WITH FIRST COMPONENT= FIRM 
AÄND SECOND COMPONENT= VARIABLE (SALES,LABOUR,ETC, ,l, 
AX CONSISTS MAINLY OF DATA FOR THE YEAR 1976, 
A 

A 

A REDUCTION ON LIST 
AFIRMS WITH INCONSISTENT VARIABLES ARE OMITTED , 
LO:F~FIRMID[(X[;l]cLIST)/\PX[;lJJ 

NAMN4MARKET~~4MARKET[(X[;ljELIST)/\PX[;1]] 
ALPHA~(+/X[(X[;l]ELISTr/\PX[;l]; 7 1~])+FADATA[F;15] 

A CHECK ON-AL~HA -
~(0=pFLAG~(1<ALPHA+,xFo,~\r/F)/\r/F)/L2 

HELP~\O 

A OLD: L:I.:HELP~HELP,F,ltFLAG 
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APPElIDIX C POIJC'l"IOJiJ ESTABLISBIIEIft"S (cont.) 

[38J L1:HELP~HELP,ALPHA'L/ALPHA[«1tFLAG)~F)/,pFJ 

[39J ~(0<pFLAG~1'FLAG)/L1 

[~OJ 'DROPPING ',(5 2 ,LIST[HELP]'.' FROM LIST,' 
[41J LIST~(N(,pLIST)EHELP)/LIST 

[1+2] ~LO 

[43] L2:~.~[(~[;1JELIST)/,p~[;lJiJ 

[41~.J A 

[~5J A 
[l~6 J A 

[47J A R=NUMBER OF REAL FIRMS, 
[48] AMARKET-VECTOR WITH MARKET NUMB~RS FOR EACH FIRM. 
[49J AFOR EXAMPLE: 1 1 1 2 1 3 1. l~ 1 l~ ",ETC, 
[50J A§4MARKET-VECTOR WITH MARKET-NUMBERS FOR SYNTHETIC FIRMS, 
[51] A 
[52] S6MARKET.SYNTH6FIRMS DUP,4 
[53J RARKET.NAMN6MARKET,S6MARKET 
[54] R~ltp~ -
[55J A 
[56J 'SIZE-UTSKRIFT 2' 
[57] E')SIZE' 
[58J A 
[59J A 
[60J A 
[61J ASETTING SCALE FOR SYNTHETIC FIRMS: 
[62] SCALE~\O 

[63J SCALE.SCALE,SYNTH6FIRMSC1JSCALE 0,02 
[6~] SCALE.SCALE,SYNTH6FIRMSC2]§~ÄC~ 0,001 
[65J SCALE.SCALE.SYNTH6FIRMS[3J§~Ä[~ 0,02 
[66J SCALE.SCALE.SYNTH6FIRMS[4J§~Ä[~ 0,0001 
[67J ENS 1=SYNTH6SUMl SCALE 
[68] A 
[69J DRL.123476 
[70] ADRL YIELDS START-VALUE FOR PSEUDO-RANDOM-NUMBERS: 
[71J ATHIS MEANS THAT THE SAME 'RANDOM-NUMBERS' WILL BE 
[72J AGENERATED IN DIFFERENT EXECUTIONS .AS LONG AS ONE 
[73] ADOESN'T CHANGE DRL, 
[74J ARANDOMNUMBERS OCCUR IN THE FUNCTIONS 'USING' AND 'RANDOMIZE', 
[75] A 
[76:1 A 

[T7] A 
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APPErmIX C P'OIIC"l'IOR ES'l"ABLISIDIEII'f'S (cont.) 

[78:1 A 
[79:1 A 
[80:1 ASALES: 
[81:1 ASUM1,REAL4SUM1,SYNTH6SUMl ETC, SUM FIRMVARIABLES TO 
[82] AMARKET-VARIABLES,A FIRM-VECTOR IS SUMMED UP TO A 
[83:1 AMARKET-VECTOR OF LENGTH ~, 

[8~] REAL6SALES~(+/X[; 7 12JX1000000) 
[85] RES4SALES~SALE§76-REAL6SUM1(REAL6SALES) 
[86:1 SYNTH6SALES~SCALExRES6SALES[S4MARKETJ 

[87J S~REAL6SALES,SYNTH4SALES -
[88J A 
[89:1 A 
[90] A 
1:91:1 ALABOUR: 
1:92J REAL6LABOUR~XI:;3J 

[93J RES6LABOUR~(fIM+HOURS6PER6YEAR)-REAL6SUM1(REAL6LABOUR) 
[9~J SYNTH6LABOUR~R'SxRATIO.(REAL6LABOUR+REAL6SALES)USING S 
[95] A 
[96J AFUNCTION 'USING' HAS THE FORM 'A USING B' 
[97J AFUNCTION 'USING' DOES: 
1:98:1 A(l) EXTENDS VARIABLE A WITH RANDOMIZED VALUES FOR 
[99J A SYNTHETIC FIRMS, 
[100:1 A (2)THE RANDOMIZED VALUES OF A COVARIES WITH B, 
[101J A THE VARIABLES A AND B ARE FIRM-VECTORS", 
1:102] A 
[103J SYNTH6LABOUR~SYNTH6LABOURX(RES4LABOUR+(SYNTH4SUMl SYNTH6LABOUR»[S4MARKET:I 
[104] L.REAL4LABOUR,SYNTH6LABOUR 
[105J A 
[106:1 A 
[107:1 A 

[108] AEXPORT FRACTIONS (EXPORTS+SALES) 
I:l09J AXM= EXPORT-SHARE (MARKET-AVERAGE), FROM 
[110J AIO-MATRIX, XM IS A VECTOR OF LENGTH=4 , 
[111J ASALES IS APPROXIMATED WITH PRODUCTION, 
U1.2] XM.~pO 

[113] XM~I076[\~;1.8J+I076[1.4; \4J 
[114J AXM~EXPORTS (MARKETS 1,2,3,~) + PRODUCTION (MARKETS 1,2,3,4) 
[115J REAL6RATIO.(X[;7J+(+/X[; 7 12]» 
[116J SYNTH6RATIO.~EAL6RATIÖ RANDOMIZE S 
[117] RES4EXPORT.CXMxCSUMl S»-REAL4SUH1(REAL6RATIOxREAL4SALES) 
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APPERDIX C PORC".rI01I ESTABLISIDIEII'I'S (cont.) 

[1.1.8] 
U19J 
CJ.20J 
[12U 

SYNTH6RATIO~SYNTH6RATIOx(RES6EXPORT+(SYNTH6SUM1(SYNTH6RATIOxSYNTH6SALES»)[S6MARKETJ 

X~REAL6RATIO,SYNTH6RATIO -
'TEST PA EXPORTANDEL:X>O,95 
(X<0)v(X>0,95) 

[122J X~OrO,95LX 

[123] A 
[124J A 
[12~'iJ A 

[126J A 
U27] APRICES 
[128J P~(pMARKET)pl00 

[129J A 
[130J A 
[131J AINVENTORIES 
[132J ARATIO=ACTUAL STOCK-RATIO=STOCK+SALES 
[133J RATIO~(X[;48]+100)USING B 
[134J STO~(B+~)XRATIO 

[135] ARATI01=NORMAL LEVEL OF STOCK-RATIO 
[136] RATI01~(X[;50J+lOO)USING RATIOrO,Ol 
[137J A NOTE WE-ARE BETTING BIG, SMALL, ETC FOR EACH FIRM 
[138] BIG~RATIOr(1+6~0,5)xRATI01 

[139J SMALL~RATIOL(1-6)xRATI01 

[140] BIG[HELP/\pBIG]~(HELP~(RATIO«1-6)xRATI01»/(2xRATI01)-RATIO 

[141J BIG~OrO,5LBIG 

[142J SMALL[HELP/\pBIG]~(HELP~(RATIO>(1+4)xRATI01»/(2xRATIOl)-RATIO 

[143] SMALL~OrSMALL 

[144] 6K34FINISH~SxRATIO-RATI01 

[145J A THAT WAS PRODUCT INVENTORIES, ,NEXT IS INPUT GOODS INVENTORIES, 
[146] A 
[147J AINPUTRATIO-(PURCHASES OF RAW MATERIALS)+SALES 
[148] INPUTRATIO~(~[;17J++/~[; 7 12])USING B 
[1l~9] A 

[150] RATI01~(X[;44]+100)USING INPUTRATIO 
[151] A RATI01-ÄCTUAL STOCK-RATIO, 
[152] RATI02~(X[;46J+l00)UBING RATI01rO,01 
[153J ARATI02- ~ORMAL STOCK LEVEL, 
[154] K36IMED~SxINPUTRATIOxRATI01 

[155] fMBIG~RATIOlr(1+4)xRATI02 

[156J IMSMALL~RATI01L(1-6)xRATI02 

[157] IMBIG[HELP/,pIMBIG]~(HELP~(RATI01«1-6)XRATI02»/(2xRATI02)-RATIOl 
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APPENDIX C FOIICTIOII ESTABLISBMEI!iITS (cont.) 

IMBIG~OrO.5lIMBIG 

IMSMALL[HELP/\pIMBIG:I~(HELP~(RATI01)(1+6)xRATI02»/(2xRATI02)-RATI01 

IMSMALL~OrIMSMALL 

BETMIMBETAf-0.5 
6K36IMED~SXINPUTRATIOXRATI01-RATI02 

Ll58:1 
[1~j9:1 

C160] 
[161.] 
[162:1 
[163J 
[164:1 

AlMSTO IS A FIRMxPRODUCT-MATRIX (-FIRMx10-MATRIX) 
AMULT7 MULTIPLIES A MATRIX WITH A COLUMN-VECTOR. 

1:1.65J A 

[166J AM MULT7 V .M=MATRIX M(I,J) V-VECTOR VCI) 
C167:1 ARESULT: A MATRIX WITH ELEMENTS MCI,J)xVCI> 
C1.68:1 A 
[169:1 A NEXT: SPREAD K36IMED ACROBS SECTORS USING IO-MATRIX 
C170] IMSTO~C(CC.IO)DIV7+/.IO)[MARKET;J)MULT7 K36IMED)+100 
C171:1 A NOTE: WE HAVE DIVIDED BY 1.00 ASSUMING B~SE YEAR-START YEAR. 
[1.72:1 AlMSTO SHOULD BE IN FIXED PRIGES,THUB DIVISION BY 100 
C173:1 A,WHICH IS THE PRICEINDEX FOR 1976 
[1.74:1 A THE IDEA BEHIND THAT COMPUTATION WAS AB FOLLOWB: 
C175:1 A (.IO)C1;) LOOKS LIKE AC1,IJ •.....• AC1.10), WHERE 
[176:1 A AC1,JJ-FRACTION OF GROSS PRODUGTION IN SEGTOR 1 ACCTD FOR BY 
C177:1 A INPUTS FROM SEGTOR J. 
[178J A THEN A[I.J:I+SUM ON J OF AC1,J:I • FRACTION OF INPUT GOODS 
C179:1 A COMING FROM SECTOR J 
[180J A 

C 181] fl 

[:I.82J fl 

1:183J A 

[1.84:1 A COMPUTATION OF INPUT GOODS PURCHASES 
C185J REAL6INP~XC;17Jxl000000 

C186:1 GCURR~S+6R36FINISH 
[187J A 

[188J AGCURR=PRODUCTION IN CURRENT PRICES:SALES+CH. IN STOCK 
C189J AHELP CBELOW) IS TOTAL INPUT CONSUMPTION BY THE 
[190J ASYNTHETIC FIRM UNITS PER SECTOR C1.2,3,4). 
C191] A 

[192] HELP~(+/C.IO)[\4i]MULT7 SUM1 &CURR)-CREAL6SUM1CREAL6INP-Rt6K36IMED» 
[193:1 HELP~HELP+SYNTH6SUM1(R'6K36IMED) 

[194:1 A HEL P-TOTAL INPUT GOODS PURCHASEB BY THE SYNTHETIC UNITS (pHELP-4) 
C195J A IN EACH SECTOR 
C196J A INP-INPUT GOOD PURCHASES FOR EACH PRODUCTION UNIT. SUMMED OVER SECTORS 
[197J A pINP - pMARKETB 
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APPENDIX C FURCTIOR EsrABLISHMERTS (cont.) 

INP~REAL4INP.(R'SxINPUTRATIO)X(HELP+(SYNTH4SUM1 R'SxINPUTRATIO»[S6MARKETJ 
fl 

[198] 
[199] 
[200] 
[201J 
[202] 
[203J 
[20~] 

[205J 
[206J 
[207J fl 

fl &IMQ=INP SPREAD ACROSS THE 10 SECTORS. JUST LIKE IMSTO ABOVE. 
QIMQ~««.IO)DIV7+/.IO)[MARKET;])MULT7 INP)+100 
QIMQ~&IMQ+4 

fl SAME COMMENT AS APPLIES TO THE DEFLATION OF IMSTO 
fl VALUE ADDED 
VA~QCURR+6K36IMED-INP 

DISPOSE16FIRMS 

[208J flCONSUMPTION=INP-4K34IMED=PURCHASES-CHANGE IN STOCK 
[209] fl VALUE ADDED=PRODUCTION-CONSUMPTION 
[210J fl 

[211J RES4FORVF~SYNTH4SUM1(R'VA) 

[212J FORVF~SUM1(VA) 

[213] REAL4FORVF~RtVA 

[21~] SYNTH6FORVF~R'VA 

[215J flFORVF.REAL4FORVF ETC. ARE USED IN FUNCTION CONTROLS BELOW ... 
[216] fl 

[217J fl 

[218J fl 
[219J fl 
[220] fl 

[221J fl WAGES 
[222J REAL4KR4LON~X[;5Jxl000000 

[223J REAL4W~REAL4RR6LON+(RtL)' 
[22~] SYNTH4W~R'Sx(RATIO~(REAL4KR4LON+REAL4SALES)USING L)+L 
[225] RES4KR4LON~LON-REAL4SUM1(REAL6Wx(RtL» 

[226J SYNTH4W~SYNTH6Wx(RES4KR4LON+(SYNTH6SUM1(R'L)xBYNTH4W»[S4MARKET] 

[227] W~REAL4W.SYNTH6W -
[228] SYNTH6KR6LON~SYNTH6WX(R'L) 

[229] DW~(-l+(X/X[; 2 S])+x/X[; 3 4])USING W 
[230] QDW~DW+4 - -
[231] QW~«~«2.(pW»p(W.W+DW»)+.x(0.625.0.375» 

[232J DVA~DS~(-1+(+/X[; 7 12J)++/X[; 6 11])USING DW 
[233] QS~«~«2.(pS)rp(S.S+DS»)+7x(0.625.0.375»+~ 
[23~J QVA~VAX(1+DVA+4)+4 

[235J fl 

[236J fl 

[237] fl 
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APPENDIX C FOIIC'.rIOR ESTABLISIDIEIlI"I'S (cont.) 

[2~30] A 
[239] H MAIWINS 
1:240] M~l-WXL+VA 

[241] M75~1-(X[;4]++/X[; 6 11])XRtS+VA 
1:242J A M75=PRÖFIT MAR~IN 1975. 
[243] HELP~(RtM)-M75 

[244] MHIST~0.5X(2XM)-CHM~HELP USING DS 
[245] AVARIABLES FOR FUNCTION CONTROL BELOW 
[;24·6] A 

[247] OVERSKOTT~SUM1(MxVA) 

[248] SYNTH40VERSKOTT~R'(MXVA) 

[249] REAL40VERSKOTT~Rt(MxVA) 

[250] DPH(RtDS)-XI:;26:J+l00)USING .DS 
[251] QP~«.«2,(~P»p(P.P+DP»)+.X(0.625,0,375» 

1:252] H QUANTITIES 
[253] Q~(S+6K36FINISH)+P 

[254] QQ~(QS+6K36FINISH+4)+QP 

[255J I)(~i-I)S--I)P 

1:256] A SOME VARIABLES ADDED 27 OCT 1900 ... 
[257J F4INKOP~(INP-6K36IMED)+(100xQ) 

1:250J APURCHASING-SHARE PER FIRM -F6INKOP 
[259J BRINKOP~4t(+/[1JIO) 

1:260] APURCHASING SHARE PER MARKET -BRINKOP 
[261] SHARE~F6INKOP+BRINKOP[MARKET] 

[262J ASHARE IS USED IN THE MODEL IN THIS WAY: 
[263] ASHAREx(MARKET AVERAGE INPUT SHARE)~ 
[264J ATHE INDIVIDUAL INPUT SHARE FOR EACH FIRM, 
[265] AMARKET AVERAGE INPUT SHARE=BRINKOP[lJ .. BRINKOPI:4J 
[266:1 A 
[267:1 A 

C26B:I A 
1:269] H 
[270] H 
[271:1 A A21 AND A22 
[272:1 A22~(-/X[; 30 32J+l00)USING A21~(-/~[; 32 26]+100)USING M 
[273J A21~orO:5LA21 
[274J A22~O,025rO,5lA22 

1:275J A MUST ENSURE A22>O SO TEC CAN BE COMPUTED" 
[276J A AMAN--BASED ON APPROXIMATION GIVEN IN INDUSTRIKONJUNKTUREN PAPER 
1:277J AMAN~.(3,pL)p(LxA21+1+A21)+3 
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APPEBDIX C FOIIC'.rIOJI EsrABLISlEIIIEII".rS (con t. ) 

[278] 
C?79J 
1::280 J 
[281J 
[282J 
[283J 
[2Blf] 
[2BS] 
[286] 
[2B7J 
C288] 
[209] 
[290J 
1::29U 
[292] 
[293] 
C294J 
[2nD 
[296] 
[297:3 
C298] 

A EXPECTATIONS, , ,NOTE THAT EXPDW SHOULD BE FIXED 
HISTDS~EXPDS~(-1+C+/X[; 8 13J'++/X[; 7 12J'USING DS 
HISTDSDEV2~(HISTDSDEQ~-O,02 BETWE~N(pHISTDS'pO.02)*2 
HISTDP~EXPDP~C(RtEXPDS'-X[;28]+100'USING EXPDS 
HISTDPDEV2~(HISTDPDEV~-0702 BETWEEN(pHISTDP'pO,02'*2 
HISTDW~EXPDW~EXPDS-EXPDP 

HISTDWDEV2~(HISTDWDEV~-O,02 BETWEENCpHISTDW)pO.02'*2 
A PRODUCTION FUNCTION PARAMETERS. 
QTOP~CQQx1+A21+A22)+1-RES~(pQQ'pO.SxRESMAX~0.2 

TEC~-lx(IDA22+l+A21+A22)xQTOP+L 

ENSCQQ-QFR1 L'<0.5 
A FINANCIAL VARIABLES 
K1BOOK~SX(C+/F4DATACF; 5 l5])USING S) 
Kl~Sx«+/F4DATA[F; 26 l5J'USING KlBOOK) 
K2~KlBOOKX«C+/F6DATACF; 1 2 4 6J)+F6DATACF;5J)USING Kl) 
A~Kl+K2+K1BOOKx«+/F6DATA[F; 3 5J)USING S) 
BW~KlBOOKx«(+/F6DATACF; 8 9 10])+FADATACF;5J)USING Kl) 
BAD~· ( pBW) ~)O 
QTDIV~SUM2 -O,25XKlBOOKx«+/F6DATACF; 20 5J)USING M) 
INVEFF~QTOPxQP+Kl 

C 29';>] 
[300J 
r.:30U 
[302J 
[30~n A 

[30'+] H 

QINV~SX«(+/X[; 21 24])++/XC; 7 12])USING S)+4 
QINVLAG~QINVil+(VA AVGl DP-DDIV 4)[DUR~3J 
TMINV~ 2 1 1 0,5 
DELAYAINV~.C3,pQINV)pQINV MULT1C4xTMINV)+3 
RSUBS6CASH~RSUBS6EXTRA~LxO 

1:;305] CONTROLS 
[306] H 
[307] fl 

[308l H CONSISTENCY-CONTROLS ARE MADE IN FUNCTION CONTROLS 
[309] H 
[310] IOAMATRIX 
[311] AIO-MATRIX IN FLOWS IS WRITTEN OUT 
[312] A 
[313] DISPOSE2AFIRMS 
C314J ATHIS FUNCTION DELETES VARIABLES OF NO FURTHER USE 
[315] A 
[316J A SOME VARIABLES NEEDED FOR NULLIFY AND SHRINK 
[317] LEFT~MARKET~ORIGMARKET~MARKET 

CUB] . SIZEUTSK RIFf 3' 
[319] ,,')SIZE' 
1::320J A 

'V 

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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APPElIDIX C SUBFORcrIOB COJft"ROLS 

(subfunction to ESTABLISHMENTS) 

Consistency Control 

v 
[l] 

[2] 

[3] 

[I.!-J 

[5J 
[6J 
["7] 

[8J 

[9J 
[:I O J 
[:I U 
[:12] 

[:13 J 
[l4-J 
[:I5J 
[:16 J 
[17] 
[:1.8] 
[19] 

[20] 
V 

CONTfWL.S i DIFF 
A 

ENS(L.ON+OVERSKOTT)=FORVF 
ENS LON=(REAL.6SUMl REAL.AKR6LON)+(SYNTHASUMl SYNTHAKR6LON) 
ENS OVERSKOTT=CREAL6SUMl REAL.60VERSKOTT)+(SYNTH6BUMl 

SYNTH60VE RSI< OTT) 
ENS FORVF=(REAL.6SUMl REAL6FORVF)+(SYNTH6SUMl SYNTH6FORVF) 
DIFF~SALES76-(SUMl S) 
ENS DIFF<1.000000000E-6 x(SUMl S) 
ENSCTIM+HOURS6PERAYEAR)=(REALASUMl REALALABOUR)+BYNTHASUMl 

SYNTHALABOUR 
ENSCREALAFORVF-(REAL.6KR6LON+REAL60VERSKOTT»<1.000000000E-7 
ENS(SYNTH6FORVF-(SYNTH6KR6LON+BYNTH60VERBKOTT»<1.000000000E-7 
ENSCSYNTHASUM1(SYNTH6WxSYNTH6LABOUR»=SYNTH6SUM1CSYNTH6KR6LON) 
ENS(REAL6SUM1CREAL6WxREAL.6LABOUR»=REAL6SUM1CREAL.6KR6L.ON) 
ENSCSYNTH6SUM1CCR'M)xSYNTH6FORVF»=SYNTH6SUM1CSYNTH60VERSKOTT) 
ENSCREAL.6SUM1CCRtM)xREAL6FORVF»=REAL6SUM1(REAL60VERSKOTT) 
ENS X;;;O 
ENS X::; 1 
ENSCCSUMl VA)+CSUMl QCURR»-C1-BRINKOP[,!+]) 
ENS(CSUM1CINP-6K36IMED»+(SUMl QCURR»=CBRINKOP[,4-J) 
DIFF~CXMxSUM1 S)-CSUM1 XXS) 
ENS DIFF<CO.OlxSUMl S) 

Note: The subfunction ENS is documented in Appen­

dix D. 
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APPERDIX C SUBFOIIC'l"IOJlI IOAMATRIX 

(subfunction to ESTABLISHMENTS) 

(Consistency Control is performed) 

v 
[1] 
[2] 
[3] 
[!.J.] 
[5] 
[6] 
[7] 

[8J 
[9] 
[10:1 
[11:1 
[12] 
[13:1 
[1L~:I 

[15] 
[16] 
[17] 
[18J 
[19J 
[20:1 
[21J 
[2;~J 

[23J 
[2LI·] 

I06MATRIX;MA;PROD;CHAR;RESIDUAL;SWEDISH6DEMAND 
ATHIS FUNCTION DOES: 
A(l) AN INPUT-OUTPUT MATRIX FOR THE SWEDISH 
A ECONOMY IN FLOWS IS PRINTED OUT, 
A THE INITIALIZED VARIABLES ARE USED, 
A(2) VERTICAL SUM SHOULD BY DEFINITION BE 
A EQUAL TO HORIZONTAL SUM,THE UNEXPLAINED 
A RESIDUAL IS PRINTED OUT, 
fl 

A 

fl 

'DO YOU WANT THE INPUT-OUTPUT-MATRIX PRINTED OUT?' 
'YES OR NO : 
CHARHI 
4(A/(CHAR[12]='NO'»/0 

fl 

MAt-I076 
P R()[U-SUM 1 (Qx 1 O O) 
MA[;I!.J.Jt-CIOCOEFF76[;\!.J.J,C1Jl)MULT8(PROD+l0*6) 

fl THE FIRST 4- COLUMNS IN MA ARE REPLACED WITH FLOWS 
fl COMING FROM INITIALIZATION, 
A COLUMN 5 .. 10 UNCHANGED. 

MA[113;11:1t-CGKOFFxWGxLG+l0*6),(O,O,0) 
MA[I4-;II]t-+/[IJMA[113;lll 
MA[\13;12Jt-(HH76X4xQDI6INIT2+10*6),(O,O,0) 

[25] fl QDI6INIT2 YIELDS THE HOUSEHOLD'S DISPOSABLE INCOME 
[26J MA[14-;12Jt-+/[1]MA[\13;12:1 
[27J MA[;13]t-(OMEGAGxQINVGx4-+10*6),(0,0,0,4-XQINVG+l0*6) 
[28] MA[;14-]t-(OMEGABLDxQINVBLDx4-+10*6),(0,0,0,QINVBLDx4+10*6) 
[29] MA[;15Jt-(OMEGAINxQINVINX4+10*6),(0,0,0,4XQINVIN+10*6) 
[30:1 MA[;16:1t-(OMEGAx(+/QINV)X4+10*6),(O,O,O,4-X(+/QINV)+10*6) 
[3U fl 

[32] MA[,13;17Jt-(+/(6K36IMED+6K36FINISH)+10*6)xIOCOEFF76[,13;17J 
C33J MACI4;17]t-+/C1JMAC,13;17J 
1:34J fl 

[35J MA[1 2 3 4- ;18Jt-CSUM1CXxS»+IO*6 
[36J MA[14;18]t-+/[I]MA[\13;18J 
[37J fl 
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APPEl!lDIX C SOBFOIIC'l"IOB IOåMA,"l"RIX (cont.) 

[38] SWEDISH4DEMAND~+/MA[\10;\17] 

[39] MA[\13;19]~(IMpxSWEDISH4DEMAND)I(O,O,0) 

[40] MA[14;19]~+/[I]MA[\13;19] 

[41] MA[;19]~(-1)xMA[;19] 

[L~2] Fl 

[43J MA[\13;21]~MA[14;\10J,(O,0,0) 

[44J MA[14;21J~+/[lJMA[\13;21J 

[1.1-5:1 
[lf6] 
[47J 
[48J 
[4·9J 
[50J 
[51J 
[~52J 

[5:3J 
[51.1· J 
[55J 
[~56] 

[57J 
[5lD 
[~)9J 

[60J 
[61J 
1:6:?J 
1:63J 
[61.j.] 

[65J 
[66J 
[67] 
[68] 
[69] 
nO] 
nu 
[72] 

[73] 

[74] 
[7~)J 

[76] 
[77] 

Fl 

RESIDUAL~MA[;21]-«+/MA[\10;\20]),(0,0,0),(+/MA[14;\20J»~ 

Fl 

FI*********D****************** 
Fl 

[]PW~110 

Fl PAGE \lJI DTH 
'INPUT-OUTPUT MATRIX FROM INITIALIZATION: ' 
BOp' , 

BOp' , 
(8,O)TMA[;\l.O] 
BOp' , 

2 

12 
BOp' , 
(B,0),MA[;10+\11] 

3 

'ROW l: RAW MATERIAL SECTOR ' 
'ROW 2: INTERMEDIATE GOODS 

14 

t!. 
d 1., 

16 

'ROW 3: INVESTMENT GOODS AND CONSUMER DURABLE GOODS' 
'ROW 4: CONSUMPTION GOODS ' 
'ROW 5: AGRICULTURE,FORESTRY,FISHING 
'ROW 6: MINING AND GUARRYING 
'ROW'7: OIL 
'ROW 8 : CONSTRUCTION 
'ROW 9 . ELECTRICITY , 
'ROW 10: OTHER SERVICIES 
'ROW 11: COMMODITY BASED INDIRECT TAXES ' 
'ROW 12: VALUE ADDED IN PRODUCER' 'S PRICES . 
'ROW 13: CORRECTIONS' 
'ROW 14: SUM =PRODUCTION 
'COLUMN 1,2 THROUGH 10 • CORRESPONDING ROWS 
'COLUMN 11: GOVERNMENT' 'S CONSUMPTION 
'COLUMN 12: HOUSEHOLDS' 'S CONSUMPTION ' 

7 El 9 10' 

H! 19 20 
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APPElIDIX C SOBFOIIC'l'IOIi IO.t\MA".rRIX (cont.) 

[78J 'COLUMN 13: GOVERNMENT' 'S INVESTMENTS ' 
[79 J 'CGLUMN 1 L~: I NVESTMENTS, Bli I LD I NGS ' 
[80J 'COLUMN 15: INVESTMENTS IN SECTOR 6. ,lO 
[81l 'COLUMN 16: OTHER INVESTMENTS 
1:82J 'COLUMN 17: CHANGE IN STOCK ' 
[83] 'COLUMN 18: EXPORTS' 
[Blj.] 'COLUMN 19: IMPORTS' 
1:85] . COLUMN 20: MOMS ETC. 
1:86J 'COLUMN 21: HORIZONTAL SUM-PRODUCTION 
[137] BOp" 
[mJ:l . I~E~lI DUI'4L . 
[139] I<ESIDUAL 
[?O] A 
[91J HMADE BY FREDRIK BERGHOLM DEC 1981 ..... 

I'J 
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APPENDIX C SUBFOITC'l'IOII MARIaC'rS-DATA 

V MARKETS6DATA;TMEXP;TMTARG 
[1J A 

output from initialization:All variables below except THEXP,T!-1TARG,NPER 
C2] NPERl--I+ 
[:~] [lURl--:~ 

[L~J MKTl-\4 
[5] INl-lt+ \ 6 
C6] A 

C7] RET~-1+1.035*(1+4) 

ceJ ENTRY~RET+0.006e+NPER 

C9J EXPX[lP~0.03 

[lOJ EXPXDW~0.07 

[llJ EXPX[lS~0.07 

C12J 1<~O.5 

U3J El~O. 1 
[lL~J E2t-0 
[15J SMPt-SMW~SMSt-1-2+1+TMEXPt-3 

C16J FIP~FIWt-FISt-(1-R)x2+1+NPERxTMEXP 

[17J SMTt-1-2+1+TMTARG~3 

U8J fl 

C19:1 GAMMMO.l 
[20J THETAt-O.Ol 
[;~U I<Glt-O. 25 
[22J BK REPAi--:7iO 
1:23J IOTAt-O. 5 
[21+] NITER~9 

1:25J fl 

[26] TMSTO'-l 
C27J fl 

[28:1 TMIMSHH-l 
1:29:1 fl 

[30] RHO~-1+(1+1+35)*(1+4) 

[31:1 RHOBOOKt--l+(1.1S)*(1+4) 
[32] QDMTEC~-1+(1.056 1.03 1.026 1.004)*(1+4) 
[33J A REBMAXt-O.2 IS BET IN ESTABLISHMENTS ... 
1:31+J LOB~;'--O.l 

C35J REBDOWNt-0.9 
[36] l-JT I X ' .. :I. 
[::57J H 
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APPENDIX C SOBFORC'l"IOIl MARKEl'S-DATA (cont.) 

cm] r~vH'K2""'B 

[39J ALFABW~O,07S+NPER 

[I.~O] BETABl<Jl"! 
[41] UTREF~O,8S 

[L~2] ELINV4-3 
[4·~·n IHDd 
[44] ATMINV IB BET IN ESTABLISHMENTS 
[I.JoSJ 

[1.~6] 

[lj·7 :1 
[ 1.~!3:J 
[ 14·9 J 

B 

B 

EPBi-O 
Tt1Xt- ~5 

TMIMPi" 

1:50J RLU4-0.6 

:5 ~5 

3 3 

[51J MAXDP~O.06 

V 

:5 
3 -r 

.J 
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APPEllDIX C SOBFOJIC'l"IOIIS 

SECOIIDARY -DATA 

PUBLIC-DATA ARD 

'V 
[1] 

[2] 
[3] 
[I+J 

[S] 
[6J 

'il 

[1] 

[2] 
[3] 

[l~ :I 
[5] 

[6J 
C7J 
[13] 

[9J 
OOJ 
[11] 

[12:1 
[13:1 
C14·J 
[15J 

C16J 
'V 

PUBLIC6DATA 
A VARIABLES WHICH WILL BE OUTPUT FROM INITIALIZATION: WSG,RTRANS.T 
STOCURF.TSTOCURM 

vmGi-WG x LG 
RTRANSt-0.5 

ATSTOCURF IS A MARKET-VECTOR (4 MARKETS).[UNCTION BUM1 TRANSFORMS 
FIRMS-DATA to MARKET-DATA, " 

TSTOCURFt-BUM1(STOXQP) 
TSTOCURM~GPDOM[\4JX(SUM1 STO) 

9~CONDARY6DATA;MTEC4PER4FIRM 

AVARIABLES WHICH WILL BE OUTPUT FROM INITIALIZATION: 
AMTEC.LU.GDWIND 
ARU6COPY IS A COpy OF RU WHICH COMES FROM INPUTFILE, 
AL.GW.GDW.GDMTEC.TEC COMES FROM ESTABLISHMENTS 
AGROWTH COMES FROM INPUTFILE (INIT6GROWTH-GROWTH) 
ALG COMES FROM FUNCTION PUBLICASECTOR 
LU~(LG+SUM2(L»xRU4COPY+(1-RU6COPY) 

ALG+SUM2 L=WORKING LABOUR FORCE-TOTAL LABOUR FORCE-UNEMPLOYED 
AUNEMPLOYED=Rx'WORKING LABOUR FORCE' 
AWHERE R SHOULD BE UNEMPLOYED+WORKING LABOUR FORCE 
ASINCE RU IS DEFINED AS UNEMPLOYED+TOTAL LABOUR FORCE R~ RU+(1-R 
U) , , , 

GDWINDt--1+(L AVG2 GWX(1+QDW»+(L AVG2 GW) 
MTEC6PER4FIRMt-TEC DIV1(1-GDMTEC+«RHO+GROWTH)*(1+4») 
MTECt-L AVGl MTEC6PER6FIRM 

AAVG1 YIELDS MARKET-AVERAGES FROM FIRMS-DATA (MTEC6PER6FIRM) WEIGH 
TED BY LABOUR-SHARES (L+SUM L) 

ENS O<MTEC 
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APPENDIX C SUBFORC'l"IOII MORE"fARY- DA".rA 

V MONETARY6DATA 
[i] RALL VARIABLES BELOW WILL BE OUTPUT FROM INITIALIZATION 
[2] POSm'"ORt-O 
[3] TMFASSl-3,-7-:1.2 
[4] TMFDt-2+i2 
[5] 

[6] 
[7] 

[8J 
[9J 
[:LOJ 
[H J 
[12J 
[13] 
[ lL~] 

[i5:1 
[16J 
[17J 
[18J 
[1.9:1 

V 

FDt-FASS~(SUM2 XxS)xTMFASS 
KAPPAHO . 02 
I(APPA2H).3 
RFUND1t-0.5 
RFUND2t-0.25 
LAMDAHO .6 
LAMDA2t-0.8 
MAXQCHRHO.Ol 
MBl-0,015 
MAXIUDIFFt-0.05 
RI6IS6EXOGENOUSt-1 
MINRIl-MB 
MAXRIl-0.25 
FUNDS6ARE6ENOUGHt-0 
REDCHBWl- O . 15 
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APPElllDIX C SIJBPORC'.rIOII BOUSElEIOLDS-DATA (cont.) 

V HOUSEHOLDS6DATA;PRICECHANGES;DUR 
[lJ AINPUT TO THIS FUNCTION: 
[2J AGKOFF/LG,WG,L,QW,QTDIV,LU,QDWIND FROM FUNCTION PUBLIC4SECTOR,ESTA 

BLISHMENT,SECONDARY6DATA 
[3J AGPDOM/GDPFOR,QDPIN FROM FUNCTION ESTABLISHMENTS 
[~J ARTRANS,RLU.RHO FROM FUNCTION MARKETS4DATA 
[5J ATXll.TXW.TXWG.QINPAY,RI (INDIRECTLY) FROM WORKSPACE MACRO 
(6) AHH76.WHSUM FROM HOUSEHOLDS ... 
[7J AXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX xx 
[8J AOUTPUT FROM THIS FUNCTION.WHICH WILL BE FINAL OUTPUT FROM INITIAL 

IZATION: 
(9) AZ.SAV.NDUR.NDUR6DUR.NH.WH,WHRA.QPH.QC.CVA,GDCPI.QCPI.QDI 
[lOJ AGSAVHREQ,RHODUR.STODUR,ALFA AND BETA-COEFFICIENTS.SMOOTH ,MARKET 

4lTER ... 
[11 J fl 

1:12J DURl-3 
[13J NDUR6DUR~,11 

[1~J Z("H 
[15J BfW("12 
[16J NDUR~(DUR~\11)/,11 

[171 ANDUR,Z,SAV ARE INDEX-VARIABLES ... 
1:18J NH~LG+(SUM2 L)+LU 
[19J WH~WHSUM+NH 

[20 J (HlIl\INlT 
1:21J RFUNCTION QDIl\INIT IS CALLED TO GrVE A VALUE TO QDI,AND THIS IB TH 

E ONLY PURPOBE OF THIB FUNCTION.QDI=DISPOSABLE INCOME 
1:22J WHRA~WH+QDI 

[23J QPH~QPDOM,O 

[2~J AQPH UBED TO BE A VECTOR OF LENGTH 11.0PH(11) WAS THE PRICE IN THE 
SERVICE SECTOP.THERE IS NO LONGER AN ELEVENTH SERVICE- SECTOR,SO 

QPH=QPDOM.FOR TECHNICAL REASONS WE SEE TO THAT QPH 
[25J HHAS THE LENGTH 11 DESPITE THIS.FOR THE TIME HEING/WHERE WE WILL H 

AVE A REDUNDANT O AT THE END ... 
[26J QC~(HH76xQDl),O 

[27J QC~(l,pQC)pQC 

[20] (1CHIHK 
[29] HQC AND CVA MUBT BE COLUMN-VECTORS FOR TECHNICAL REASONS ... 
[30] ABEE MOSES-FUNCTION E~jI::.-------
[31J CVA~QC DIV7 QPH 
1:32J QCPI~CPI1(QPH) 

[33] PRICECHANGES~QDPFOR.QDPIN.O 

[34J QDCPI~(PRICECHANGES+.x,QC)+(+I,QC' 

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

C:~6:1 

[:37:1 
1:3BJ 
1::39 J 
[l~ 0:1 
[1+1. ] 

CI.~2] 

[ll-3] 

[ll-4] 

[1+5] 
[l~6] 

[l~ 7:1 
[l.8:1 

[49:1 
'V 

(-l 

RHODURl--RHO 
STODUR~QPH[DUR]XCVA[DUR;l]+RHODUR 

(-l 

ALFA:3l-0,3 
AI...FAI.H-O ,5 
BETA1~ 1 1 0,7 0,75 0,9 1 1 0,9 1 0,75 1 0,5 
BETA2~ O 0,02 0,1 0,22 0,01 O O 0,08 ° 0,36 O 0,21 
BETA3~OxBETA2 

SMOOTH~(11pO,9).1 

H 

MARKET1\ITER~:~ 

HMARKET6ITER TEI...LS HOW MAN Y ITERATIONS WILl... BE DONE IN THE 
PROCESS DURING SIMULATION, , , 
NH~lpNH 

MARKET 
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APPENDIX C SOBFUIICTIOIi DISPOSE1-FIRMS 

(deletes a number of variables) 

[1J 
[2:1 
[3] 

[I~. :I 
[~:;] 

[6:1 
[7] 

[8:1 
1::9] 
I::lOJ 
[1 l.] 
[l2:1 
[l3J 
l: :1.4·] 
1::1. 5] 
[16:1 

et7] 
UB] 

'V 

This function .; C' .... ,) called in subfunc-

tion ESTABLISHMENTS. 

VDISPOSE16FIRMSCO]V 
D I S POSE:1. 6F I RMS 
~(TESTUTSKRIFT~O)/START 

, I~EAI...6RATIO' 
I~EAL6RfHIO 

. SYNTH61~AnO' 
SYNTH6RATIO 
. INPUTRATIO' 
INPUTRATIO 
'REAI...6SAI...ES' 
I~EAL6SALES 

'SYNTH6SALEB' 
SYNTH6SALEB 
'SLUT PA TESTUTSKRIFT I DISPOSEl6FIRMB 

BTART: 
A 

KILL 'SCALE MAKEQUARTERS' 
KILL '~~R~~KET FIRMID RES6LABOUR SYNTH6SALEB RES4BALES RATIOl RAT 

102 INPUTRATIO' 
KILL 'REAL4RATIO SYNTH6RATIO RES4EXPORT REAL4INP LIST K34IMED ' 

ATHIB FUNCTION DELETES VARIABLES AND FUNCTIONS OF NO FUJTHER UBE, 
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APPERDIX C SUBFORCTIOR DISPOSE2-FIRMS 

(deletes a number of variables) 

[1J 
UJ 
[3J 
l: I~. J 
[~5] 

[6J 
1:7 J 
[8J 
1:9J 
[:l O J 
[11] 

02 J 
03J 
[1'+ J 
[15J 
[16J 
U7] 
1:18 J 
U.9] 
[20] 
[21:1 
[22J 
1:23J 
[24-] 
1:25J 
[26] 
[27] 
[28] 
[29] 
[30J 
[31J 
[32J 
1:33 J 
C31+J 
[3:':;] 
[36J 
C57J 
[38] 
[39] 
[L. O J 
1:4·1 ] 
[4-2] 
[1+3:1 

This function is called in subfunc­

tion ESTABLISHMENTS. 

VDISPOSE26FIRMS[OJV 
DISPOSE2llFIRMS 
~(TESTUTSKRIFT=O)/START 

'SllMARKET' 
SKMARKET 
'''A21 ' 
A21 
'A22' 
A22 
'INP' 
INP 
'QCURR' 
QCURR 
'M75' 
t175 
'llK3l1IMED' 
f.II<3l1IMED 
'lIK3l1FINIBH' 
f.II<311.FINISH 
'I~EALlIFOI~VF ' 
REALll.FORVF 
'SYNTHll.FORVF' 
SYNTH6FO r~VF 
'FORVF' 
FORVF 
'REALllL.ABOUR' 
REALllLABClUR 
'SYNTHll.LABOUI~ , 
SYNTHlILABClUR 
'REALb.W' 
REAL6W 
'SYNTHb.W' 
SYNTtMW 
'REALllOVERSKOTT' 
REAL60VERSKCJTT 
'SYNTH60VERSKOTT' 
BYNTHll.OVERSKCJTT 
'OVERSKOTT' 
OVERSKOTT 
, REALlIK RllLON ' 
REALllKRlIL.ON 
'BYNTHllKR6LON' 
BYNHllIK Rl.ILON 
'LON' 
LON 
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APPENDIX C SOBFORCTIOR DISR)SE2~FIRMS {cont.} 

[45J START: 
[46J KILL 'X FADATA 66MARKET NAMN6MARKET A21 A22 INP QCURR M75' 
[47J KILL '~K36IMED iK3AFINISH REAL6SALES REAL6FORVF SYNTH6FORVF FORVF 

REAL6LABOUR SYNTH6LABOUR ' 
[48J KILL 'REAL6W SYNTH6W REAL60VERSKOTT SYNTH60VERSKOTT OVERSKOTT' 
[49J KILL 'REAL6KR6LON SYNTHAKRALON LON SCALE HELP' 
[50J KILL 'I06MATRIX CONTROLS REAL6SUMl SYNTH6SUMl DISPOSE16FIRMS RAND 

OMIZE USING QFR1 HISTORY BETWEEN' 
[51J A 
[52J ATHIS FUNCTION DELETES FUNCTIONS AND VARIABLES OF NO FURTHER USE,. 

v 

VKILL[O]V 
V KILL NAMES;POS;DUMMY 

[1] L:~(O=pNAMES)/O 

[2J -POS~NAMES," 

[3J DUMMY~OEX(POS-l)tNAMES 

[4J NAMES~POS'NAMES 
[5J ~L 

V 

This function is stored in workspace VLISTS. 
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APPENDIX C SOBFORC'.rIOII DISPOSE -VAR -IIIPOT 

VDISPOSE6VAR4INPUT[O]V 
V DISPOSE6VAR6INPUT;COP6RI;COP6TXW;COP6TXWG;COP6RIDEPFOR; 

COP4RIBWFOR;COP6TXC;COP4TXI1 
[1] 

[2] 
1:3] 
[t~] 

[5] 

1:6] 
[7] 

[8] 
[9J 
1:10J 
1:11J 
[12] 
[13] 
[14·] 
[15] 

1:16] 
[1.7] 
[1 f:!] 

[:1.9] 
[20] 
[21.:1 
[22] 
1:23] 

ATHIS FUNCTION GETS RID OF INPUTVARIABLES FROM 
AFIRST PART OF INITIALIZATION 
A 

COP4RIDEPFOR~EX04RIDEPFOR 

COP4RIBWFOR~EX04RIBWFOR 

COP4RI~EX04RI 

COP4TXW~EXOllTXW 

COPlITXWG~EX06TXWG 

A 

CO Pli TXC~-EXOl\ TXC 
COP4TXll~EX04TXI1. 

AMACROLIST CONTAINS VARIABLENAMES FOR INPUT-VARIABLES 
K ILL MACIWLIST 
EXOllRIDEPFOR~COP4RIDEPFOR 

EX06RIBWFOR~COP6RIBWFOR 

EX04RI~··COP6RI 

EX06 TXW~-CO P 6TXW 
EX04TXWG~COP4TXWG 

EX04 TXC~-COP 4 TXC 
EX04TXI1~COP4TXI1 

AVARIABLES FROM WORKSPACE MACRO HAVE SOMETIMES THE SAME 
A NAME AS AN OUTPUT-VARIABLE,SUCH VARIABLES MUST NOT 
ABE DELETED BY THE CALL "KILL MACROLIST" 



- 122 -

APPERDIX C SOBFUBC"l"IOR ODI - IRI"I' 

This function is called in subfunc­

tion HOUSEHOLDS DATA 

VGDlboINIHDJV 
V GDlboINIT;GTWS;GTI;GWTAX;QINTH;GTRANS;GITAX;TXIl 

[lJ AINPUT TO THIS FUNCTION: 
[2J AGKOFF,LG,WG,L,QTDIV,QW,LU FROM PUBLIC4SECTOR,ESTABLISHMENTS,SECON 

DAf~Y4DATA .. + 
[3] ARTRANS,RLU FROM MARKETS6DATA 
[4J ATXI1,TXW,TXWG,GINPAY,RI COME (INDIRECTLY) FROM INPUTFILE MACRO .. 

[SJ 
1:6:1 
[7:1 
[8J 

[9J 
[lO] 
l: 1:1. :I 
[12J 
1:13J 
[14· J 
1:1SJ 
[16J 

V 

ALOCAL COPIES OF TXW,TXWG ... ARE USED ... 
ANH,WH FROM HOUSEHOLDS4DATA 
A 

GTRANS~(RTRANSx(LGxQWG+4)Xl++/GKOFF)+RLUXO.25xLUXL AVG2 QWX1-
TXWCOPY 
QINTH~NHx(RI4COPY-MB)xWH+4 

QTWS~(LGXQWG+4),SUM2 LXQW+4 
QTWS~QTWS+(O,QINPAYCOPY) 

QWTAX~QTWS+.x(TXWGCOPY,TXWCOPY)+l+(TXWGCOPY,TXWCOPY) 

QTI~QTDIV+QINTH+QTRANS+«+/QTWS)-QWTAX) 

TXIHTXI1COPY 
QITAX~0.25XAGGRITAX 4xQTI 
QDI~(QTI-QITAX)+NH 
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APPEImIX C SOBFOIICTIOR QDI - DlI"I'2 

This function is called in subfunc­

tion IO-MATRIX. 

'i]QDIIJ.INIT2[[I]'il 
'il ZZ~QDIIJ.INIT2;QTWS;QTI;QWTAXiQINTHiQTRANSiQITAX;LU;NHiMB;RTRANS; 

RLU 
[1] AINPUT TO THIS FUNCTION: 
[2] AGKOFF,LG,WG,L,GTDIV,QW,LU FROM ,PUBLICIJ.SECTOR,ESTABLISHMENTS,SECON 

DARY!J.DATA, ,';' 
[3] RTRANS~O,5 

[t~] RLUf'O, 6 
[5] MB~"O,Ol!':i 

[6] ATXI1.TXW.TXWG,QINPAY.RI COME (INDIRECTLY) FROM INPUTFILE MACRO" 

[7] 

[8] 
[9] 
U O] 
U 1.] 

U2J 
U3] 
[11+ J 
[15] 
1:16] 
[17:1 
U8J 

'il 

LU~(LG+SUM2(L»xRU+(1-RU) 

NH' .. LG+BUM2 (L) +LU 
WH~WHBUM+NH 

A 

QTRANS~(RTRANBx(LGXQWG+4)xl++/GKOFF)+RLUXO,25xLUXL 

GINTH~NHX(RI-MB)xWH+4 

QTWS~(LGxQWG+4).BUM2 LXQW+4 
GTWB~QTWS+(O.QINPAY) 

QWTAX~QTWS+,x(TXWG,TXW)+l+(TXWG,TXW) 

QTI~QTDIV+QINTH+QTRANS+(C+/QTWS)-QWTAX) 

QITAX~O,25xAGGRITAX 4XQTI 
ZZHGTI'-(HTAX) 

AVG2 QWxl .... TXW 
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APPERDIX C SUBFOJIC'l'IOl\I OO".rPO"r-OPERA'I'IOl\IS 

v 
[1J 
[2:1 
[3:1 
I:I.~J 

[5:1 
1:6:1 
[7] 

[8J 
[9J 
[10] 
[11J 
[12J 
[13J 
[14J 
[15J 
[16J 
l: 1.7:1 
[18J 
1:1.9] 
[20J 
1:21.] 
[22] 
[23] 
[24·] 
[2;:)] 
[26:1 

[1] 

en 

[3J 
[tf J 
[~)] 

V 

V 

V 

VOUTPUT40PERATIONS[OJV 
OUTPUT40PERATIONS;LIST;TOTLIST 

AOUTPUT FROM INITIALIZATION IS BEING GROUPED: 
AVARIABELGRUPP1.,VARIABELGRUPP2" ,COME FROM WORKSPACE VLISTS, 
AAND ARE TEXT-VECTORS ,THIS WORKSPACE ALSO CONTAINS SOME 
A EXTRA VÄäjÄBC~§-Ä~Ö FUNCTIONS,., 

A 

A 

c')WSID TEMPORARY' 
c' )SAVE' 
LISTf-IJNL 2,3 
LISH,LIST 
.;:')COPY VLISTS' 
MNf-WORKSPACENAME 
KILL LIST 
ORLf-123467 
l'';: , , ) COPY MACRO ',GRUPPl,"" 
TOTLISTf-VARIABELGIWPP:L,' ',VARIABELGIWPP2,' ',VARIABELGRUPP:5 
TOTLIST~-TOTLIST,' ',VARIABELGRUPpl~,' 'J VAfHABELGRUPP5 
.;:')ERASE VARIABELGRUPPl VARIABELGRUPP2 VARIABELGRUPP3' 
c')ERASE VARIABELGRUPP4 VARIABELGRUPP5 GRUPPl LIST' 
.;:')ERASE DOKUMENTATION 

MN COPYSAVE TOTLIST 
AOUTPUT FROM INITIALIZATION,AND NOTHING ELSE,IS SAVED 
AlN WORKSPACE(WHOSE NAME IS STORED IN WORKSPACENAME), 
A 

A 

.;:')DROP TEMPORARY' 

Y COPYSAVE X 
ATHIS FUNCTION TAKES VARIABLES FROM WORKSPACE TEMPORARY 
A,TAKING ONLY THOSE SPECIFlED IN LIST X,AND SAVE S THEM IN A WORKSP 
ACE WITH NAME y, , , 

.t' c' ')COPY TE11PORAI~Y ',x,·," 

.l'c")WSID ',y, .. " 
+,' )!~('WE' 

This function is stored in workspace VLISTS. 
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"l'IIB DllH!'IALIZA'I'IOII CODE, 

BBLP-PUl!lCrIOBS 

The help-functions, in general, perform operations 

which occur many times during the ini tialization 

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, BEi'WEBI!II, COJI!'IRUEl, COII'rIRUE2, 

CPIl, DDN, DBV, DIP.P, DIVl, DIV7, DIV8, DOP, BlIS, 

BQUALS, HIS'J.'ORY, MAKBQUAR'.rERS, MODADD, IIODDBL, 

IIODSOBS'I', MUL'I'l, MUL'I'7, MUL'I'8, PACK, OFRI, 

RAIIDOMIZE, RBALASOIU, RBLDIFP, SOIU, 

SOII2, Sill".tBASOIU, USDIG, SCALB 

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). 

i in l means: Summation over index i (usually 

number of firms) but only taking those i which 

belongs to sector l, 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. 

SOIIl: 

Has l 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 AVGI above) • 

MODADD, MODDEL, MODSUBS'!': 

These functions can change lines in another func­

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

described in Part l, section 2. 

MOL'!'7: 

Example: 

M MOL'!'7 V 

where M 

MOL'!'7 is an operator which performs a kind of 

multiplication between a matrix and avector. 

* 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 

elJ 

e2J 

[3J 

V 

V 

VABOVE[OJV 
M~Ml ABOVE M2 

A TO FORM A MATRIX WITH Ml ABOVE M2. PADDING WITH BLANKS OR ZEROES 
IF NEEDED, 

A EACH OF MI AND M2 IS MATRIX, VECTOR. OR SCALAR, 

M~«(ltpMl).1'(pMl)rpM2)'Ml),[lJ«ltpM2),l'(pM2)rpMl~(-2t 1 1 .p 
Ml)pMl)tM2~(-2t 1 1 ,pM2)pM2 

VAVG1[OJV 
V A~W AVGI D 

[lJ A 
[2J A TO GET MARKET AVERAGES FROM FIRM DATA: 
[3J A 'D' IS THE FIRM (VECTOR) DATA TO BE AVERAGED, 
[4J A 'W' IS A WEIGHTING VECTOR, 
[SJ A GLOBAL VECTOR 'MARKET' TELLS MARKET NUMBER OF EACH FIRM, 
[6J A GLOBAL 'NMARKETS' TELLS NUMBER OF MARKETS, 
[7J A :A' IS THE (VECTOR) AVERAGE, 
[8J A 
[9J A~«WxD)+.XMARKET·.·\NMARKETS)+(W+.XMARKET·,·\NMARKETS) 

V 



APPENDIX D 

VAVG2[OJV 
V A~W AVG2 D 

[1] A 
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[2J A TO GET A COUNTRY AVERAGE FROM FIRM DATA: 
[3] A 'D' IS THE FIRM (VECTOR) DATA TO BE AVERAGED, 
[4] A 'W' IS A WEIGHTING VECTOR, 
[SJ A 'A' IS THE CSCALAR) AVERAGE, 
[6J A 
[7J A~(+/WxD)+(+/W) 

V 

VBETWEENCOJV 
V R~A BETWEEN B 

[lJ R~A+(B-A)xO,Olx-l+?101xB=B 

V 

VCONTINUE1[OJV 
V R~N CONTINUEl V 

el) R~NtV,Np-ltV 

v 
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APPENDIX D 

VCONTINUE2[OJV 
V R~N CONTINUE2 M 

[lJ R~«ltpM)IN)tMI.(N,ltpM)pM[;(pM)[2JJ 

V 

VCPll[OJV 
V Z~CPIl PRICES 

[lJ AA+B WHERE A=QClxNH+QC2xNH." AND 
[2J RB- QC1XNH+Pl + QC2xNH+P2 + •.• 
[3J A 

[4J Z~(+/QC+.XNH)+«QC+.XNH)+.+PRICES) 

V 



- 130 -

APPENDIX D 

'VDDIV(DJ'V 
'V Z~A DDIV B 

[1 J A 

(2J A TO 'DIVIDE' A TREND PERCENTAGE, 
(3J A 'Z' IS COMPUTED AS THE SOLUTION TO: (l+A)=(l+Z)*B 
[4J A 

(5J Z~-l+*(el+A)+B 

'V 

'VDEV[OJ'V 
'V . A~DEV X 

[lJ A~X-+/X+pX 

'V 

'VDIFFCOJ'V 
'V R+-DIFF F 

[lJ R~««-l+ppF)pO)/l)~F)-««-l+ppF)pO)/-l)~F) 

'V 
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APPENDIX D 

VDIV1[DJV 
V Z~F DIVl M 

[lJ fl 

[2J fl TO DIVIDE FIRMS' DATA WITH A MARK ET VECTOR: 
[3J fl 'F' IS THE FIRMS' DATA VECTOR, 
C4] fl 'M' IS THE MARKET VECTOR, 
[5J fl GLOBAL VECTOR 'MARKET' CONTAINS MARKET NUMBER OF EACH FIRM, 
[6] fl 'Z' IS THE RESULTING (FIRM VECTOR) DATA, 
[7] fl 

[8] Z~F+MCMARKETJ 

V 

VDIV7[DJV 
V Z~M DIV7 V 

[lJ ENS(pV)=(pM)[l] 
C2J fl 

C3J fl TO DIVIDE A MATRIX WITH AVECTOR: 
[4J fl EACH ELEMENT 'MCI;JJ' IS DIVIDED BY 'VCIJ', 
CSJ fl THUS. 'M' MUST HAVE AS MAN Y ROWS AS 'V' HAS ELEMENTS, 
C6J fl 

[7J Z~M+~($pM)pV 

V 
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APPENDIX D 

'ilDIV81::(]]'il 
'1/ Z~"M DIV!:) V 

1::1] ENS(pV)~CpM)C2] 

[2J fl TO DIVIDE A MATRIX WITH AVECTOR: 
1::3] fl EACH ELEMENT MCI;J] IS DIVIDED BY VCJ]. 
[4] fl THUS. M MUST HAVE AS MANY COLUMNS AS V HAS ELEMENTS. 
C~'j] Z~"M'HpM)pV .... _ ......... _ .. _ .... 

'il 

'il 
[1] 
[2J 
DJ 
C l~] 
1:5] 
C6] 

'il 

'ilDUPC[]]'il 
Zf·NUM DUP EL 

fl ZHNUMC1]pEL[1]),CNUMC2]pELJ:2J), '" ,(NUMCNJpELCNJ) 
ENS(l~ppNUM),Cl~ppEL) 

ENS C 1:;;!), NUM) , C 2~; p, EL) 
ENS(l=p,NUM)vC(p,NUM)=(p,EL» 
NUMf-CpEL)pNUM 
Zf-ELC(O~Z)/Zf-,.(C(r/NUM),pNUM)p\pNUM)x(\r/NUM)·.~NUMJ 
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VENSrOJV 
V ENS STRING 

C1J ~(~/STRING=l)/O 

C2] 'ERROR DETECTED BY FUNCTION ENS' 
C3] 1+0 
e4] ALINE ABOVE STOPS EXECUTION 

V 

VEQUALSeo]V 
V Z~A EQUALS B 

el] ~«ppA)~ppB)/Z~O 

[2J ~«.pA)v,~.pB)/O 

[3J Z~(.A)~,=.B 

V 

VHISTORYCOJV 
V R~SM HISTORY DATA;W 

elJ R~DATA+,xW++/W~.x\(-ltpDATA)pSM 

V 
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v 

[1J 

[2J 
[3J 
[4J 
[SJ 
[6J 
[7J 
[8J 
[9J 
[10J 
[11J 
[12J 
[13J 
[14] 
[15J 
[16J 
[17J 
[18J 
[19J 
[20] 
[21J 
[22] 
[23J 
[24J 
[25J 
[26J 
[27J 
[28J 
[29J 
[30J 
[31J 
[32J 
[33J 
[34J 
[35J 
[36J 
[37J 
[38J 
[39J 
.[40J 

VMAKEQUARTERS[OJV 
W~MAKEQUARTERS V;FUNKA;FUNKB;DELTA;DIFF;FO;Fl;F2;NIVAO;NIVA1;R;I; 

J;K;M;N;LEVEL;EXPR1;EXPR2;FUNKX;FIKTIV1;FIKTIV2 
ATHIS FUNCTION DISTRIBUTES VARIABLES ON QUARTERS,FLOW-VARIABLES MU 
ST BE DIVIDED BY 4 AFTERWARDS,., 
AV~INPUT~YEARLY FIGURES W-RESULT-QUARTERLY FIGURES 
W~(4X(pV»pO 

A 

FUNKB~'DELTAxX*«DELTA-N)+N)' 

FUNKA~'«(3xDELTA)-(6xN»xX*2)+«6xN)-(2xDELTA»xX' 

FIKTIV1~V[lJ-(V[2J-V[lJ) 

FIKTIV2~V[pVJ+(V[pVJ-V[-1+pVJ) 

V~FIKTIV1,V,FIKTIV2 

M~(pV)-l 

R~4pO 

A 
I~l 

START:~(I-M)/SLUT 

FO~V[IJ 

A 

Fl~V[I+1J 

F2~V[I+2J 

K~4X(I-l) 

NIVAO~FO+(Fl-FO)+2 

NIVA1~Fl+(F2-Fl)+2 

DELTA~NIVA1-NIVAO 

N~(Fl-FO)+2 

FUNKX~FUNKB 

1«X(F2-Fl»~x(Fl-FO»/'FUNKX~FUNKA' 

A 
J~l 

S:~(J=5)/L 

X~(J-l)+4 

LEVEL~l'FO+N+',FUNKX 

EXPR1~lFUNKX 

X~J+4 

EXPR2~lFUNKX 

R[JJ~LEVEL+(EXPR2-EXPR1)+2 

J~J+l 

48 
L: 
DIFF~F1-(+/R)+4 

4(TESTUTSKRIFT=O)/L3 
'TESTUTSKRIFT' 
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[41J 
[42J 
[43J 
[44J 
[45] 
[46J 
[47J 
[48J 
[49J 
[50J 
[S1J 
[52J 
[53J 
[S4J 
[S5J 
[56J 
[S7J 
[58J 

V 

R[lJ,R[2J,RC3J,R[4J 
D ~'DIFF' 
DIFF 

L3: 
W[K+\4J~R+DIFF 

I~I+l 

~START 

SLUT: 
~(TESTUTSKRIFT=O)/EXIT 

O ~'RESULTAT' 
I~O 

S2:~(I=(M-l»/L2 

O ~VCI+l] 
D ~W[(\4)+Ix4J 
I~I+l 

~S2 

L2: 'OK' 
EXIT: 
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'V 
[1] 

[2J 
[3J 
[l~ J 
[5] 

[6J 

'V 

'V 
[1] 

1:2] 
[3J 
[I! ] 
ltLl 
[6] 

'V 

'VMODAD[I[[]]'V 
NAME MODADD OLDNEW;BREAK;CR;ROWS 
ENS ·MOD·v.~3tNAME~,NAME 

ENS 3::::0NC NAME 
ENSCBREAK>l).l::::pBREAK~C·w·=OLDNEW)/\POLDNEW 

ENS l=pROWS~(CR~DCR NAME)SCANMATCBREAK-l)tOLDNEW 
ENS [lEX NAME 
ENSCPACK NAME)EQUALS OFX CR[\ROWS;]ABOVECBREAK'OLDNEW)ABOVECROWS, 

O)tCR 

'VMODDEL[[)]'V 
N~NAME MODDEL STRING;CR;ROWS 
ENSN·MOD·A.=3tNAME~,NAME 

ENS 3=[]NC NAME 
N~' 'ppROWS~(CR~DCR NAME)SCANMAT STRING 
f~ Il El 'f 1 .. fi fl (.1 fl 
I::t,m t:\tx NM1I:, 
ENS NAME EQUALS []FXCA/ROWS·.~\ltpCR)/[l]CR 
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[1J 
[2::1 
[3::1 
[lf.J 
[5] 

[6] 

v 

\I 

VMODSUBSTr(]JV 
NAME MODSUBST OLDNEW;BREAK;CR;ROWS 
ENS ·MOD·v.~3tNAME~,NAME 

ENS 3':::(]NC NAME 
ENS(BREAK>l).l~pBREAK~(·w·-OLDNEW)I\POLDNEW 

ENS l=pROWS~(CR~OCR NAME)SCANMAT(BREAK-l)tOLDNEW 
ENS [lEX NAME 
ENS(PACK NAME)[QUALS [lFX CR[,ROWS-l;JABOVE(BREAK'OLDNEW)ABOVE( 

I'WWS.O)J,CR 

V!:;CANMATr[]]V 
V R~M SCANMAT S 

[1::1 R~(v/A/($(p.S)S,-ltpM)/(.«ltpM).p.S)p-l+,p.S)$(.S)D.=M)/\ltpM 

V 

V PACI( [[]J V 
V ZfoPf.jCK S 

[1.] l~1.t(Z.vl(I)Z~ooO.· '~S)/' ·.S 
V 
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C2] fl TO MULTIPLY FIRMS' DATA WITH A MARKET VECTOR: 
C3] fl 'F' IS THE FIRMS' DATA VECTOR, 
[4] fl 'M' IS THE MARKET VECTOR, 
C5] fl GL.OBAL. VECTOR 'MARKET' CONTAINS MARKET NUMBER OF EACH FIRM, 
C6J fl 'Z' IS THE RESULTING (FIRM VECTOR) DATA, 
C7] Ii 

C8J Z~FxMCMARKETJ 

'ii' 

'ii'r1LJLrn[]JV 
V Z~-M MULr? V 

elJ ENS( (~)V)::::(pll)[l]), (2::::ppM) , (:!.::::flfIV) 

[2] fl 

C3] fl TO MLJLTIPLY A MATRIX WITH AVECTOR: 
C4J Ii EACH ELEMENT 'MCI;J)' IS MULTIPLIED WITH 'VCIJ', 
1:5] fl THUS, 'M' MUST HAVE AS MAN Y ROWe A~i 'V' HAS ELEMENTS, 
1::6::1 fl 

e7] Z~Mx~('pM)pV 

v 

VMLJL TB[(]]V 
'ii' ZtM MULT8 V 

[:I.] ENS( (f>V)::::( pMH2]), (2::::ppM) , (l.::."PpV) 
(2) fl TO MULTIPLY A MATRIX WITH AVECTOR: 
[3] fl EACH ELEMENT 'MeI;J]' IS MULTIPLIED WITH 'VCJ]', 
[1.1·] A THUtL 'M' t1UST HAVE AS l1ANY CDLUMNS AB 'V' HAS ELEMENHi, 
C::.;] fl 

[6] Z~Mx(pM)pV 

V 
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V(~FRHn]V 
V QH~Fr~f L 

[lJ Q~(1-RES)xQTOPX1-.-LxTEC+QTOP 

V 

UJ 
[2] 

cn 
[lI·J 
[ :'D 
C6J 
C"(] 

[BJ 
[9J 
CH] 
E:l.lJ 
C :1.2:1 
U3J 
ULl·] 

1:15J 
1:16J 
[17J 
U8J 

V 

VRANDOMIZEEOJV 
c~n RANDOMI1E D;D;E;AID 
C~«REAL6SUMl A)+~/NAMN6HARKET8.·\~)[86MARKEt] 

fl EACH ELEMENT OF C EQUALS CORRESPONDIRG REAL MARKET AVERAGE 
4«0=B)Al=pB)/END 

fl IF B=O, SKIP CORRELATION ASPECT 
D~(pNAMN6MARKET)tB 

E;..(I,D).B 
fl HELP VBLES: D=REAL PART OF B, E=SYNTHETIC PART OF B 
AID~E-«E+.xS6MARKETD.=\~)++/S6MARKETD.=\4)[S6MARKET] 

fl AID=DEVIATI6N OF ELEMENTS OF-E FROM THEIR MRT AVERAGES 
C~C+AIDx«+/(DEV D)xDEV A)++/(DEV E)*2)x(pE,+pD 

fl THAT USED THE APPROXIMATION COV(C,E)=COV(A,D) 
END:AID~A-«A+.xNAMN6MARKETD.a\4)++/NAMN6MARKETD.=\~)CNAMN6MARKETJ 

fl AID=DEVIATION OF ELEMENTS OF A FROM THEIR MKT AVERAGES 
C~C+«-50+(pC)?100)+50)X«CREAL6SUMl AID.2)++/NAMN6MARKETD.=\~)* 

O .5) CS6MARI<ETJ 
fl CCI;JJ=CCIJxCl+EPSCI,JJ)XSDCACIJ) 
fl WHERE: C[IJ=C FOR MARKET I AS COMPUTED ABOVE 
fl EPSCI,JJ IS UNIFORM OVER C-0.5, 0.5J 
A SD(:)=STANDARD DEVIATION OF A ON THE ITH MARKET 
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VREAL4SUM1[O]V 
V A~REAL4SUMl V 

[1] A 
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[2] A TO SUM FROM FIRMS TO MARKETS: 
[3] A 'V' IS THE FIRM DATA TO BE AGGREGATED. IF IT HAS MORE THAN 
[4] A ONE AXIS. FIRST DIMENSION MUST INDICATE FIRM NUMBER, 
[5] A GLOBAL VEcTBi- T NAMN4MARKET' TELLS MARKET NUMBER OF EAGH FIRM, 
[6J A GLOBAL 'NMARKETS' TELLS NUMBER OF MARKETS. 
[7] A 'A' IS THE AGGREGATE, 
[8J A 
[9] A~«\NMARKETS)·,aNAMN4MARKET)+,XV 

V 

VRELDIFF[O]V 
V R~RELDIFF F 

[lJ R~(DIFF F)+«(-l+ppFlpO).-l)'F 
V 

VSUM1[OJV 
V A~SUMl V 

[1] A 
[2J A TO SUM FROM FIRMS TO MARKETS: 
[3J A 'V' IS THE FIRM DATA TO BE AGGREGATED, IF IT HAS MORE THAN 
[4J A ONE AXIS. FIRST DIMENSION MUST INDIGATE FIRM NUMBER, 
[5J A GLOBAL VEGT5i-™ARKET' TELLS MARKET NUMBER OF EAGH FIRM, 
r6J A GLOBAL 'NMARKETS' TELLS NUMBER OF MARKETS, 
r7J A 'A' IS THE AGGREGATE, 
[8J A 
[9J A~«\NMARKETS).,·MARKET)+.XV 

V 
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VSUM2[O]V 
V Ai-SUM2 V 

[l] A 
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[2] A TO SUM FROM FIRMS TO A COUNTRY TOTAL: 
[3] A 'V' IS THE FIRM DATA TO BE AGGREGATED. IF IT HAS HORE THAN 
[4] A ONE AXIS. FIRST DIMENSION MUST INDICATE FIRM NUMBER. 
[5] A 'A' IS THE-Ä~~ftEGATE. 
[6J A 
['7 J At-+ IV 

V 

VSYNTH6SUM 1 [[I J V 
V Ri-SYNTH6SUMl V 

[lJ Ri-«\NMARKETS)o.~S4MARKET)+.xV 

V 

VUSING[O]V 
V OUT~REAL USING V 

[lJ OUT~REAL.(REAL RANDOMIZE V) 
V 

VSCALH[]]V 
V srR-SCALE PAR 

U] ENS(Ö·:~PÄft). (1.::;pPAR), (P(~R~;Sq. -UPAR) 
[2J A TO GET N SCALED NUMBERS IN DESCENDING ORDER. 

[3] A (-l'PAR) ARE SIZES OF NUMBERS 2.3.", RELATIVE TO FIRST NUMBER. 

[4J A AFTER THAT. MORE NUMBERS ARE GENERATED IN A LOGARITHMICALLY DECL 
INING FASHION DOWN TO (-ltPAR), 

[S] A NUMBERS ARE NORMALIZED TO HAVE SUM=l, 

[6] ~(N=pS~(NLpS)tS)/L 

[7] S~S.$(-ltPAR)x«+7-2tl.PAR).+N-pS).-1+\N-pS 

U3J L: f;'<;'-+/S 
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APPBllDIX D EII'l"RY VARTA1ft' 

MMM ADDFIRM PARMS;MM;NEWSYMBOL;å;RELSIlE;A22P;0P;DP;W;M;DVA;0VA;VA;0;00;L;RES;QTOP 
R TO INSERT NEW FIRM(S) INTO ONE MARKET; TO äE-Qsfö ÄT-A-9fA~-[IRfT-00[y~ --- ---­
ENS (O 1 v, == p pMMM), (1 2 v, =" (.) I MMM) I (l::: f) fl PA RMS) " (2 ::; (o) P (:1 RMS) 
NEWSYMBOL~(MMM~2pMMM)[2J 

MMf·MMM[ 1 J 
å.-PARMS[ 1] 
I~ELSIZEH -lo PARMS 
R MM IS MARKET NUMBER 
R NEWSYMBOL GIVES NUMERICAL CODE FOR PLOTTING 
R å IS PROFIT-MARGIN ADVANTAGE COMPARED TO THE AVERAGE FIRM 
fl RELSIZE IS SIlE OF NEW FIRM(S) AS A FRACTION OF CURRENT MARKET AGGREGATE 
ENS O==[]NC 'NRS' 
R THAT WAS TO ENSURE A YEAR LIMIT 
R 

RW~RW, (pRELSIZE)pS AVG5 RW 
fl 

(.121'-VA AV G:::; A21 
(~122f-VA AVG~) A22 
H 

INVEFF~INVEFF, (pRELSIZE)pKl AVG5 INVEFF 
Kl~Kl,RELSIZExSUM5 Kl 
K1BOOK~K1BOOK,RELSIZExSUM5 K1BOOK 
K2~K2,RELSIZExSUM5 K2 
BW~BW,RELSIZExSUM5 BW 
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APPElIDIX D ERTRY VARIAlft" (con t. ) 

&INV0&INV,RELSIZExSUM5 &INV 
&INVLAG0GINVLAG,RELSIZExSUM5 GINVLAG 
DELAYåINV0DELAYåINV,C1JRELSIZEa,xSUM5 DELAYåINV 

B 

P P,P0(pRELSIZE) AVG5 P 
(~ I:) ~ .. (~','5 , (::, I:) .... ( ;) i~ 1::'1 e)· '1' 71::' ") ~) {~ P (.~I \j' r·; ,,:; {~ I::' h'! 0'_ •• :~ •.. ~ • I .. _ .. J ...... ......... i' .... "",I •• ".......~ 

DP0DP,Pf 0 (pRELSIZE)pS AVG5 DP 
H 

W0W,~0(pRELSIZE)pL AVG5 W 
DW0DW, (pRELSIZE)pVA AVG5 DW 
&DW0&DW, (pRELSIZE)p(Lx&W)AVG5 GDW 
GW0GW. (pRELSIZE)pL AVG5 GW 
H 

!(O~ONC 'CHM' )!'CHM0CHM, (pRELSIZE)pS AVG5 CHM' 
M0M,M0(pRELSIZE)på+S AVG5 M 
i'I 

DVA0DVA,DVA0(pRELSIZE)pVA AVG5 DVA 
VA0VA,VA~RELSIZExSUM5 VA 
QVA0QVA,GVA0RELSIZExSUM5 GVA 

Q~Q,G~VA+P-«QPDOMX1-TXVA2)+,xIO)[MMJ 

QQ0Q~,~~~~VA+P-«QPDOMX1-TXVA2)+.xIO)[MM] 
D (~ ~ .. II (Il I x:i ;\1 (.:] :::: ii fi .... 

............ ....... . 

DS0DS, (pRELSIZE)pS AVG5 DS 

Fl 

!...0L,L0VAx(1-M)+W 
I...!...I~··L.U····+ ,L .... . ... 
ENS LU;:: () 
AMAN~«pAMAN)+(pRELSIZE),O)tAMAN 

EXPDP~EXPDP, (pRELSIZE)pS AVG5 EXPDP 
PDS0EXPDS,(pRELSI )pS AVG5 PDS 

EXPDW0EXPDW, (pRELSIZE)pVA AVG5 EXPDW 
HISTDP0HISTDP, (pRELSIZE)pS AVG5 HISTDP 
HISTDPIlEV~HISTDPDEV, (pRELSIZE)pS AVG5 HISTDPDEV 
HISTDPDEV2~HISTDPDEV2, (!RELSIZE) S AVG5 HISTDPDEV2 
HISTDS~HISTDS, PRELSIZE) AVG5 HISTDS 



APPENDIX E 

- 144 -

A MICRO-"l"O-MACRO DATA BASE. EXPERIERCES 

FROM THE CONSTRUCTIOII OF THE SWEDISH 

MICRO-"l"O-MACRO MODEL (MOSES ) 

by Louise Ahlström 

Economlsts frequently have failed to explain economic 

developments in the seventies. Consequently a need has been felt 

for new and improved theoryas 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 is taken into account while 

constructing a model of the economy as a whole, the information 

bas e 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 economlc 

-policies than those tha t ha ve 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 mlcro based macro model. The utilization of assumptions about 

the behavior of individual decision makers consequently would 

give the system dynamlc 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 obstac1e is 

the necessity to successfully hand le the vast amount of da ta tha t 

this method calls for. The presence of advanced high-speed 

computers can be seen as a necessary but not sufficient 

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 force d to come up with a 

functioning scheme, it is necessary to make a series of dedsions 

as to how to by-pass the problems. The process of making the se 

dedsions is a painful one, expedally 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 aggregati.on 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 industr ial production sectors: 

Raw Material Processing Industries (RAW) 

Intermedia te Goods Industries (IM ED) 

Investment and Consumer Durable Goods Industries (DUR) 

Non Durable Consumption Goods Industries (NDUR) 

Each industrial sector holds a large number of individual firms 

which constitute the micro feature in MOSES. The market 

processes in the modeloperate 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 capaclty 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 OUI" 

micl"o 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 i t 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 tha t 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 lO-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. 

l For 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 onestimation methods, in ~ Micro­
to-Macro Model of the Swedish Economy, JUl Conference ---_._'-
Reports 1978: l 
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We have had to put in substantiai effort to overcome inconsisten­

des in the data base that have crept in not only because of our 

new aggregation type but also because of inconsistendes between 

the various parts of the national accounts statisties 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 historie macro test data. During the next 

stage of model life we want ed to update the data base in order 

to be able to start simulations in 1976 - we therefore dedded to 

concentrate our efforts on obtaining a good bas e year. For this 

reason i t was necessary to create an accounting system as a 

framework for the construction of the macro data base. 

As the core around whieh 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 coeffident matrix for 1976 used in the 

model is calculated from an input-output matrix expressed in 

producer' s pr iees. Since the final demand on the other hand is 

expressed in purchaser' s priees we have had to adjust the 

accounting system for the difference in priee 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 priees is identical to the production 

value in purchaser' s priees on the macro level, since the 

transport and trade margins are inc1uded in the production value 

of the trade sector. For the individual sectors this is not true, 

whieh 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 dem and side have greater reliability we have chosen to treat 

the residual as a row vector. 
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Table 1:1 

Th@ !UHJtHmUng Sy§l;l'lffi in MQSlilS 
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Imports and duties H 
:s: 
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Table 1:2 

The Accounting System in MOSES 

Vertically: 

Inputs into sectors 1-10 

Tot al input s 

Commodity based indirect taxes, net 

Value added in producers' prices 

Residual 

Gross production ln producers' prlces 

Horizont ally: 

Input deliveries into sectors 1-10 

Total input deliveries 

Government consumption 

Private consumption 

Investments 

Change in stocks 

Exports 

Total use 

Imports and duties 

Gross production 

Difference 

Gross production ln producers' prices 

Sectors l-la: * 
Agriculture, Forestry and Fishing 

Mining and Quarrying 

Petroleum Products Imports 

Raw Material Processing Industries 

Intermediate Goods Industries 

Investment and Consumer Durable Goods Industries 

Construction 

Non Durable Consumption Goods Industries 

Electricity 

Other Services 

Row 

1-10 

11 

12 

13 

14 

Column 

1-10 

11 

12 

13-16 

17 

18 

19 

(USE-IMP) 

20 

21-

(TOT-DIF) 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

INPUTS 

TAX 

VA 

RES 

TOTAL 

INPUTS 

GOVT 

CONS 

INV 

bSTO 

EXP 

USE' 

IMP 

TOT 

DIF 

TOTAL 

A/F/F 

ORE 

OIL 

RAW 

IMED 

mJR 

CONSTR 

NDUR 

EL 

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 1.n HOSES - ASchematic Description 

~( _______ F_I_NA_L __ D_EM __ A_N_D __ IN __ P_U_R_C_H_A_S_ER __ 'S __ P_R_I_c_E_s ____________________ ~ ______________ ~)----~--~ 

GOVT + CON S + INV + L\STO + EXP - IMP 

INPUTS TAX VA nTF MARG 

in producers commodity based wages operating non commodi t y commodity based transport and 
prices, incl. indirect taxes, surplus incl. taxes, net indirect taxes trade margins 
imports and net depreciation on final dem and , 
duties net 

, GROSS PRODUCTIO~( IN PRODUCER' S PRICES 
/ 

, 
INPUTS in purchaser's prices VALUE ADDED in producer's prices 

~( ________ --~ ____ G-R~O-S-S-P-R-O-D~U~C-T~I~ON--I-N~P~U~R~C~I~_S~ER~'~S~P_R~IC_E~S __________________________ ~ __________ ~) _~ _____ ~ 

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). 

17"' 
l.Jl 

o 
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The input-output system has been crea ted 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 

producers prices as In those in purchaser' s prices. The input­

output matrices show n in Section .3 of this were constructed 

in this way. The 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 lndustrial 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 end s 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 sueeess and failure 

differently they grow at very different rates. Consequently the 

mae ro input-output eoefficients in the model vary endogenously 

over time. 



Table 2 The MOSES Aggregation Scheme ,A.ccording to the Standard for Swedish Classification of Economic Activities (SNO 

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 (l B) 

1/0 Sector SNR 

2 

3 

4 

5 

6 

7 

8 

9 

Agriculture 

Forestry 

Fishing 

Mining and 
quarrying 

Sheitered food 
manufacturing 

Import - com-
peting food 
manufacturing 

Beverage and 
tobacco manu-

1I00 

1200 

1300 

2000 

3111 

3112 

facturing 3120 

Textile and 
leather in-
dustries 3200 

Manufacture 
of wood and 
wöOcl prod­
ucts 3410 

I 2 

lB A!F/F ORE 

11 

12 

13 

3 20 excl. 
(220) 

4 

5 

6 

7 

8 

345 

:Oll RA W IMED 

(220)a 

321'0.25 

33111 3312/9 

6 

DUR 

321'0.25 

3320'0.4 

789 

CONSTR NDUR El 

3111/2 
3116-8 

3113-5 
3119-22 

313/4 

321'0.5 
322-324 

33112/9 3320'0.6 

10 

SERVICE SNI 

11 

12 

13 

20 

3111/2 
3116-8 

3113-5 
3119-22 

313/4 

32 

33 

...... 
U1 
N 



Table 2 The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SM) 

with Comparisons to the Industry Group in the Input-Output Statistics O/O), the National Accounts Statistics (SNR) 

and the CJassification Used in the IUI Long Term Survey (LB) 

-------------------------------------------------------------------------------------
1 2 

1/0 Sector SNR LB A/F/F ORE 

10a Manufacture 
of pulp 3420 part 8 

lOb Manufacture 
of paper 
products 3420 part 8 

11 Printing and 
publishing 3430 9 

12 Manufacture 
of chemicals 
and chemical 
products 3520 part Il 

13 Petroleum 
refineries, 
manufacture 
of products 
of petroleum 
and coal 3530 12 

14 Manufacture 
of rubbpr 
prodUtts 3'10 10 

15 Manufacture 
of plastic-
products 3520 part Il 

12 Manufacture 
of non-metallic 
mineral 
products 3600 13 

3 

Oll 

(353/4)a 

4 

RAW 

34111 

5 

IM ED 

34112 

3412 

351 
3521/9 

353/4 excl. -
(353/4) 

" "0.11 

35601 

36202 

6 

DUR 

7 

CONSTR 

34113 

36201/9 
369 

8 

NDUR 

3419 

3420 

3522/3 

3"'0.2 

35609 

361 
36203 

9 

EL 
10 

SERVICE SNI 

34111-3 

3412/9 

342 

351/2 

353/4 

'" 
356 

36 

f-" 
U1 
lJ,) 



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 O/O), the National Accounts Statistics (SNR) 

and the Classification Used in the JUl long Term Survey (lB) 

l/O Sector SNR 

2 

lB A/F/F ORE 

3 

Oll 

4 

RAW 

5 

JMED 

6 

DUR 

7 8 9 

CONSTR NDUR El 

10 

SERVICE SNI 

17 Iron-, steel-
and ferro-
alloys indu-
stries 3700 part 

18 Non-ferrous 
metal indu-
stries 3700 part 

19 Manufacture 
of fabricated 
metal products, 
machinery and 
equipment 3810 

20 Manufacture 
of electrical 
machinery, 
apparatus 
appliances 
and supplies 3830 

21 Shipbuilding 
and repairing 3843 

22 Manufacturing 
industries not 
elsewhere 
classified 3900 

23 Repair of 
household 
applicances 
and motor 
vehicles etc. 

3600 
3842 
9511/3 

14 

14 

15 

15 

16 

17 

13 

15 

37101/2 

37201-3 

36202 

37103 

37204 

3811 
38199 
38191/2 

3839 

3521/9 

" 

3812,382 3813 
3842-9 38193/4 
385 

3831-3 

3841 

36201/9-

371 

371 

38195 381/2, 
385 
3842-9 

383 

3522/3 351/2 

3841 

39 39 

361 36 

951 951 

I-' 
lJl 
p. 



Table 2 The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SNO 

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) 

l 2 

I/O Sector SNR lB A!F/F ORE 

3 

Oll 

4 

RAW 

5 

IMED 

6 

DUR 

7 8 

CONSTR NDUR 

9 

El 

lO 
SERVICE SNI 

24 

25 
26 

27 

28 

29 

30 

31 

32 

33 

34 

Electr id ty , 
gas and water 

Construction 
Wholesale 
and retail 
tradf' 

Restaurants 
and hotels 

Transport 
and storage 

Communication 

Financial 
institutions 
and insurance 

letting of 
dwellings and 
use of owner-
occupied 
dwellings 

letting of 
other 
premises 

Business 
services 

Private ser-
vices not 
elsewhere 
dassifierl 

4000 18 
5000 19 

6100 lO 

6300 23 

7100 21 

7200 21 

8100 23 

8300 22 

8400 23 

8500 23 

%()() excl. 
9 j ll/J 2j 

a The SNI code within parentheses refers to imports. 

40 40 
50 50 

61/2 61/2 

63 63 

71 71 

72 72 

81/2 81/2 

83101/3 83101/3 

83102 83102"1 

832/3 832/3 

92-4 92-4 
ln2·'} ?n,9 

....... 
V1 
V1 
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l 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 
qui te accurate as far as the core micro-to-macro 
machinery is 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 ini tialization is 
also described. 

3 See Albrecht-Lindberg (1982), Ahlström (1978), 
Bergholm (1982), and Eliasson-Heiman-Olavi (1978). 

It Comments about choosing another starting year 
are made in Section 7. 

5 For example: 
EXOt.REALCHLG(l) 
will be added 
1977. 

= 3000 means that 
to the sector the 

3 000 
first 

persons 
quarter 

EXOt.REALCHLG(S) = 2500 
will be added to the 
(=first quarter 1978) 

EXOt.REALCHLG etc 
components = the 
ted .•• 

is a 
number 

means that 2 500 
fifth simulated 

persons 
quarter 

vector with a number of 
of quarters to be simula-

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 SIAIBI'I' 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 
EX06QINVG, EX06Q1NVBLD etc. 

time-series 

10 a) Statistical errors in seB statistics. 

are 

b) IUI computation er rors when distributing 
total industry sales on the 4 sectors in the 
model. 

11 In the sectors S, 6, ..• , 10, where there are no 
firms in the model, 10 is used to determine these 
sector' s demand for products. This is done in a 
conventionaI input-output fashion by inverting a 
sub-matrix of 10. 

12 Both the share (tota1 input)/(tota1 production) 
and the share (input fram sector j)/(tota1 produc­
tion) will change at the macro level. 

13 Initialization version 19 and experiment ver­
sion Il were used. The experiment is labelled 
SllV19 (cf. Part l of this manual). 

lit The sub-functions RARDOMIZE and USIBG. August 
1980. See Appendix D. See also "The rnicro initiali­
zation of MOSES" by Albrecht-Lindberg (1982). 

15 The variable RI6IS6EXOGEOUS is a logical vari­
able being zero or one. 

16 Remember that 
(see Section 3) 
year's prices. 

1076 is in 
whereas 107611 

1975 year's prices 
should be in 1976 

17 Profits = gross operating surplus. 

18 To simulate more than 30 years one has to set 
the variable NYR equal to that number, in a 
ISTARTXX-function. For example NYR + SO. 

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 
indi vidual 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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21 However I if one is sure that the new variable 
does not af feet the ini tialization procedure and 
the consistency in any way I one can introduce the 
new variable directly in a MSTART-function. 

22 i. e. vectors of length = number of firms in the 
simulation. 

23 MSTARTIO is a function stored (since 1983) in 
the MSTART-workspace. 
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