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FOREWORD

The Swedish Micro-to-Macro Model has been developed
over more than a decade. The actual operation of
the model requires a not insignificant input of "on
site learning". The size of the model system will
make this unavoidable also in the future. To make
the model more accessible to outside researchers,
however, we are currently preparing a series of

technical publications.

The MOSES Handbook, written by Fredrik Bergholm,

documents in detail the complex initialization of
the micro-macro model economy. It is a manual that
will allow anyone reasonably experienced with
computer work to run the model. The MOSES Code, to
be published shortly, documents the code and the
program. It will allow the model user to identify
exactly how economic processes are represented in
the model.

Stockholm in January 1989

Gunnar Eliasson
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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 many years.
A number of simulation experiments have been per-
formed.* The whole model is written in the program-
ming language APL. The size of the model can be
measured by the required memory space when loading
the APL-functions, and is currently approximately
550 kbytes. The current version of the model 1is
installed on a DEC computer in Bergen, Norway. This
has come about through cooperation with I@I (Ber-
gen), the industrial institute for economic re-
search in our neighbouring country. Previously the
model has been installed in IBM computers in Stock-
holm and at other places. The model is currently
being transformed onto PRIME APL to be run on the
PRIME computer at the Stockholm School of Econom-

ics.**

Technical changes in the program code are being
made in connection with this, e.g. speeding up the
simulation and reducing required memory space

during simulation.

* An earlier version is described in full detail
in Eliasson (1978, abbreviated in (1980)). A new,
updated presentation of the full model plus a
complete bibliography is presented 1in Eliasson
(1985) .

** A shorter version of the MOSES model (based on
synthetic micro data) is also written in FORTRAN
and installed on a Norsk Data computer in the
Central Institute of Mathematical Economics (CEMI),
USSR Academy of Sciences, Moscow.
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For some time there has been a demand for a full
documentation of the current version of the model.
"The MOSES Manual" fulfills one part of this re-
quest. Anyone interested in a large-scale simula-
tion model of this kind needs to get acquainted
with the techniques involved in starting up (in-
itializing) and running the model. Experiments have
shown that the initialization procedure, which
constructs an 1initial state of the model economy,
is crucial for the behaviour of the model. Part 2
of the MOSES Manual has been devoted to describing

this initialization process.***

This part of the MOSES Manual describes how to

actually run the model. Previously, only a few

persons knew how to handle the machinery. The
intention behind Part 1 is that anyone - following
the instructions - should be able to start up and

run the model.

Part 1 of the manual is mainly a cookbook. The user
can run the model without knowing what it is all
about. To be able to carry out meaningful analyti-
cal experiments, however, one needs a rather deep
understanding of the model and the initialization
itself, which requires a considerable and time-

consuming effort on the part of the user.

***x A more detailed description of the micro (firm)
database can be found in Albrecht-Lindberg (1982).



Section 1 Introduction

The model consists of two parts, the simulation
model itself and the initialization procedure,
which takes as input micro and macro databases and
converts them into a form that fits the simulation
model. There are micro and macro databases for two

years, 1i.e. starting points for the simulation,

namely 1976 or 1982. So, a simulation of the Swed-
ish economy with the "micro-to-macro model" MOSES,
is preceded by an initialization of a vast number
of variables, and the simulation proper commences
the first quarter 1983 or 1977 depending on the
choice of starting point. "Initialization" means
(mainly) that three kinds of variables are given

values.

(1) variables for 19821 needed to start up the
nodel .

(2) Variables needed to determine the future of
certain variables which get their values irre-

spective of what happens during the simulation.

(3) Certain constants, some of which are parameters

affecting for example the behaviour of firms.

The required memory space for a simulation with the
model version installed in Bergen is approximately
1,000 - 1,400 kbytes.

Let us see how the initialization and simulation

can be performed on the DEC20-computer in Norway.

1 or 1976, if we choose to use this year as the
first year of the simulation. This is the earliest
year for which a complete micro-to-macro database
exists.
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We assume that you are sitting in front of a termi-
nal equipped with a keyboard with APL-symbols. To
be able to run the model one needs some elementary
knowledge of APL. On the following pages we will
therefore try to give a mini-lesson in APL. For
more detailed information, see the APL reference

manual .

1.1 The Concept Workspace and System Com-

mands
An APL workspace consists of functions and vari-
ables. The user enters functions and variables in

the workspace and can save them for future usage.

A system command in the APL language starts with a

right-hand bracket. One needs system commands to
handle APL workspaces. The most frequently used

system commands are:

) LOAD workspace name
) CLEAR
) SAVE

The ) LOAD-command loads a previously saved work-
space into the computer memory. Thus all functions
and variables are instantaneously transferred to
computer memory. In APL there is 1in general no

program reading variables from a database into

computer memory. Instead one makes a ) LOAD-com-

mand.

Example:

) LOAD PROV
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The workspace PROV 1is loaded into the computer
memory. If you wish to look at a variable in the

workspace, Jjust write the name of the variable. If

you want to add a variable just write for example:

a<10.

You have then added a new variable a which has the

value 10.

If you want to save the extended workspace with new

or changed variables (for example) simply write:

) SAVE

If you just want to erase computer memory and start

all over again write:
} CLEAR

The ) CLEAR-command erases the workspace which is
in the memory at that particular moment. The work-
space in the library is of course unchanged. Note
that the ) SAVE-command destroys the old version of

the workspace in the library.

Example:

We want to look at the workspace containing the
MOSES model. This workspace lies in the library and
is called MOSES.

Perform:
(1) ) LOAD MOSES

(2) we look at some variables or functions
(3) ) CLEAR
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A function is a program in APL. How to write and
read functions is not described here; see instead

the APL reference manual. To run an old experiment

you don't have to be able to write functions, but
if you wish to make new experiments this is neces-

sary!
The most common system commands can be found in the
appendix to the next section. A full description

can be found in an APL-manual.

Information about the "login procedure", e.g. how

to get in touch with the computer for instance in
Bergen, Norway, or at the Stockholm School of
Economics, can be received from authorized persons
at IUI.
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Section 2 How to Run the Initialization and How to
Start the Model

2.1 Overview

We assume that you have logged in and that you have

access to:

1) the APL-language
2) workspaces containing the micro-to-macro model,

which are:

MOSES (= the model itself)
,INIT (= the initialization procedure)
,MACR82 (= macro database, for 1982)
or MACRO (= macro database, for 1976)
,SI82 (= micro database, for 1982)
or SI76 (= micro database, for 1976)
,VLISTS (= variable names, initialized variables)
, FUNCTI, ISTART,
MSTART (= miscellaneous workspaces in connection

with initialization etc).

One can check that all workspaces needed are in the

(IUI) library by using the system command:

) LIB

Then all saved workspaces are listed.

It might also be a good 1idea to perform the
) MAXCORE-command in the beginning. This command is
described in an appendix to this section, and
extends maximum available space in the computer
memory. It is not possible to use more than 352 p

(pages) .

To start the model enter:
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) LOAD INIT (step 1)
START NR1 (step 2)
) LOAD MOSES (step 3)
UPDATEMOSES NR2 (step 4)
RUNEXP N (step 5)
) SAVE (step 6)
Step 1+2 = initialization of the model, which means

that start-up variables for 1982 (1976)

are given values etc.

Step 3+4 = update the MOSES model code to its

latest version

Step 5 = run the model

Step 6 = save the result

NR1, NR2 and N are chosen numbers.

N = number of years to simulate (run the model)
NR1 = number of initialization version
NR2 = number of experiment version

For a definition of "initialization version" and

"experiment version", see the following pages.

This 6-step procedure to run the model will be

explained in more detail below.

In what follows, we will write system commands and

function calls (for example the function START) in

boldface letters, whereas parameters to the func-
tions (for example NR1, NR2, N above) or workspace
names (for example INIT) will be written in ordi-
nary letters. Note that there must be at least one

blank between a function call and a parameter!
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2.1.1 "Initialization Version"

Definition:

Instead of changing the original1 initialization
version, one puts all changes in a separate func-
tion. A new initialization version is made by using
the original initialization program (workspace
INIT) and by making a function ISTARTXX where all
changes are defined. XX is the number of the in-
itialization version. ISTARTXX should be put into
workspace ISTART before anything else is done.

Example:

Make a function ISTART4 where all changes are
defined. Put it into workspace ISTART by using the
system commands LOAD and SAVE. Then perform:

) LOAD INIT (step 1)
START 4 (step 2)

Thus, initialization version 4 has been run, and
the result 1is saved (automatically) in workspace
R4.

How to make new initialization versions 1is de-
scribed in Section 3. If you just wish to repeat an
old experiment just check that the proper
ISTARTXX-function 1is stored in the ISTART-work-

space.

The reason for this somewhat cumbersome way of
labelling the experiments is that it 1is extremely
difficult to keep track of changes in a program (in
this case the initialization program START), if one
were allowed to make small modifications all the

time. If one works in the fashion outlined above,

1 Wwhich dates back to January 1982.
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the original initialization code is unchanged, and
all modifications thereafter are defined by small
modules called ISTARTXX. To be more specific, the
original initialization program is unchanged before
a new initialization. During the 1initialization,

the initialization program is updatedl with the

changes defined in an ISTARTXX-module. For nmore

details see Section 3.

A program can update another program during
execution in the APL-language. This is a somewhat
unusual feature for a programming language.
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2.1.2 "Experiment Version"

Definition:

Instead of changing the original1 model one puts
changes of the model, for experiment purposes, in a
separate function. A new experiment version is made
by wusing the original model program (workspace
MOSES) and by making a function MSTARTXX, where all
changes connected with the specific experiment are
defined. XX is the number of the experiment ver-
sion. Put MSTARTXX into workspace MSTART before
anything else is done.

Example: (We extend the example given above on the

previous page)

Make a function MSTART8 where experiment-specific

changes are defined. Put it into workspace MSTART.

Then perform:

) LOAD INIT (step 1)
START 4 (step 2)
) LOAD MOSES (step 3)
UPDATEMOSES 8 (step 4)

How to make new experiment versions is described in
Section 3. If you just wish to repeat an old ex-
periment, simply check that the proper MSTARTXX

function is stored in the MSTART workspace.

Note that each experiment is uniquely determined by
the lines in an MSTART function, provided that the
same input data are used. Note also that the above
procedure means that one can use a certain set of

indata and make a large number of different experi-

which dates back to the version as it stood in
1978.
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ments with these. Step 2 yields output from in-
itialization (= input to the model). By varying the
parameter to UPDATEMOSES (in this example 8) one
can achieve different experiments with the same

indata to the model.

One point ought to be clarified in this context.
The word "experiment" in our concept "experiment
version" means that we are experimenting with the
model itself, for example introducing a certain
micro or macro behaviour. One can also make experi-
ments by varying input to the model by using dif-
ferent "initialization versions". Some parameters
produced by the initialization procedure affect the
micro behaviour of firms. So it is equally natural
to keep the MSTARTXX function constant and vary the
ISTARTXX functions. The difference between an
ISTARTXX function and an MSTARTXX function is that

the former can't change lines in the model.
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2.2 Comments on the 6-step Procedure to
Start and Run the Model

Step 1 The initialization program is loaded
into computer memory

Step 2 "START XX" starts the initialization.
ISTARTXX should be stored beforehand in
workspace ISTART. The result from the
initialization is stored in workspace
RXX. XX = number of initialization
version. Step 2 takes about 5 minutes.
The monitor prompter resumes the origi-
nal position when this step is ready.

Step 3 The model itself is loaded.
Step 4 "UOPDATEMOSES XX" updates the model from

the 1976 version to the 1982 version and
makes experiment-specific changes in the
model code. MSTARTXX should have been
stored beforehand in workspace MSTART.
XX = number of experiment version. The
monitor prompter resumes the original
position when this step is ready.

Step 5 The model is run for N years. This takes
about 10 minutes per simulated year. The
monitor prompter resumes the original
position when the run is over.

Step 6 The simulation result is saved.

During step 2 the program asks whether one wants to
see the input-output matrix or not (described 1in

Part 2 of the handbook). Answer, yes or no.

During step 4 a question comes up, where the user
should give the name of the workspace from which
the result of the initialization should be fetched.
The name is R1 if you used initialization version

1, R2 if you used initialization version 2, etc.

IMPORTANT NOTE: If you already, (for example, some
days before) have made the initialization (steps
1+2) you can start with step 3 at once. This might

be a convenient way to work.
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The simulation result is not stored automatically.
The user has to make the ) SAVE command himself
(step 6). The name of the simulation result is
SXXVYY, where XX = number of experiment version,
and YY = number of initialization version. S stands
for simulation result and V for version. We con-

clude by giving two examples of a MOSES run.

Example 1:

) LOAD INIT
START 1

) LOAD MOSES
UPDATEMOSES 7
RUNEXP 10

) SAVE

Initialization version 1 and experiment version 7
are made. The model is run for 10 years. The result
from the initialization is stored in workspace Rl.
The result from the model simulation is stored in

workspace S7V1.

Example 2:

) LOAD MOSES
UPDATEMOSES 7
RUNEXP 10

) SAVE

The initialization is already made. The user 1is
asked for the name of the workspace where the
result from the initialization 1is stored (for
example R1 if initialization version 1 is wused).
The result from the simulation is stored 1in a

workspace called S7V1.



IMPORTANT:
If one wants to look at the contents of a work-
space, one makes the ) LOAD command. There is one

exception, though.

To be able to look at the result of the initializa-
tion, RXX, after having performed steps 1 and 2 in
the 6-step procedure, one has to use the ) COPY

command .

Thus: ) COPY R1 must be done to look at workspace
Rl1, instead of ) LOAD R1l. (If you try to do the
LOAD command instead, a lot of nonsense will be

printed out, for technical reasons.)

A complete list of variables coming out from in-
itialization can be found in Part 2 of the MOSES
Handbook.



2.3 Batch-Job

So far we have assumed that the user of the model
makes the commands (the 6-step procedure to start
and run the model) actually sitting in front of the
computer terminal, doing so-called time-sharing.

This is by no means necessary.

The same commands can be written in a so-called
"command file" beforehand. To perform a run on the
computer in this way is called a batch-job. It is
very convenient because the program can be run
during low-cost time (for example) during the
night, without anybody at the computer terminal.

The terminal need not even be switched on.

On the DEC20 computer (in Bergen) a batch-job is

done in this way:

A "command file" is made (using the editor on the

DEC20). In the command file prov.CTL we have:

monitor prompter APLSF
* TTY

* ) MAXCORE 352
* ) LOAD INIT

* START 4

* yes

* ) LOAD MOSES
* UPDATEMOSES 8
* R4

* RUNEXP 10

* ) SAVE

* ) MONITOR

The file could have any name, but the extension

must always be CTL. In this example we called the



- 25 -

file "prov.CTL". A DEC20 monitor command (the
command APLSF)! should start with a monitor

prompter (a helix-shaped symbol) in a command file.

An APL system command should start with an aster-
isk. More information about batch-jobs can be found
in "DEC-SYSTEM Batch Reference Manual".

The batch-job is ordered by using the DEC20 comn-

mand:
submit prov.CTL

One could add extra instructions to the operator,
by writing remarks after "slashes", according to

syntax (see the Batch Ref. Manual).

We found the following extra instructions useful in

practical work:

submit prov.CTL/after:24:00:00/TIME:03:00:00/
restart:YES/PAGE: 300

The result from a batch-run is stored on a file
called "prov.log". This file contains the output
which would have been typed on the screen if the

job had been done as time-sharing.

A disadvantage with batch-jobs is that if anything
(no matter how trifling) goes wrong during the
model run, nothing can be done about it. The pro-
gram is simply interrupted. The batch-job has to be

connected and repeated.

1 There are different versions of APL, one of which
is APLSF, working on the DEC20 system.



APPENDIX

"System commands"

) LOAD workspace name
Loads the workspace into computer memory.

) CLEAR
Clears the computer memory.

) MAXCORE 352
If one has too little space in the computer memory,
one has to ask for more space. The command above
gives the user maximum available space. One can
choose any number between 6 and 352 (pages). 1 page
x 1/2 Kwords.

) WSID

This is a question. The computer answers by telling
the user the name of the workspace which is in the
computer memory right now.

) WS name
Changes the name of workspace to the name written
after WS.

) SAVE
Saves the workspace under current workspace name.

) FNS
Lists all functions in the current workspace.

) VARS
Lists all variables in the current workspace.

) COPY workspace name
A copy of the workspace is added to the workspace
one is working with.

The system commands might differ somewhat on dif-
ferent computers. The commands mentioned above are

used on DEC20 in Bergen, Norway.
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Section 3 How to Make New Initialization Versions

and New Experiment Versions (simulation

variants)
3.1 New Initialization Versions
Do:
) LOAD ISTART (step 1)
This loads the workspace ISTART, where all previous
initialization versions are stored (ISTARTI1,
ISTART2 ...).

Make a function
ISTARTXX (step 2)

XX = number of initialization version.

How to make a function is described in the APL

reference manual.

Save the extended workspace ISTART.

) SAVE (step 3)

ISTART1 and ISTART2 on the next page show the
pattern to be followed when making an ISTARTXX

function.

Comment lines in the APL language start with a very
particular symbol, the so-called cap-null symbol.
It appears frequently in the initialization code
(see for example Section 5) and looks like an A
which is smaller and more smooth than an ordinary
A. For typographical reasons we write this symbol

as a boldface A in the examples below.



Example 1:
v ISTART1
(1] A TEST1
[2] A FREDRIK B
[3] SYNTHAFIRMS< 8 16 18 8
[4] A

Example 2:
v ISTART?Z2
TEST
JANUARI 1982
FREDRIK B

(1]
(2]
(3]
(4]
[5] SYNTHAFIRMS< 8 16 18 8

(6] 'MARKETSADATA' MODSUBST 'GAMMA€wGAMMA<(0.5'
[7] 'MARKETSADATA' MODDEL 'KSI¢<'

[8] ‘MARKETSADATA' MODADD ‘NITER¢wKSI<0.3'

By oY

Note: If you by mistake put in an extra blank
somewhere between the '-signs, you could fail to

make the proper changes.

GAMMA, KSI and NITER are three parameters in the
MOSES model. MARKETSADATA is the name of a sub-
function in the initialization procedure (a sub-
function to the function START). To be able to make
changes in the initialization one has to get well
acquainted with the initialization program, which
is described in Part 2. Many parameters which guide
firm behaviour are given their values 1in the sub-
function MARKETSADATA which is easy to read. One
can without difficulty change such parameters
according to the pattern above. The examples above

are explained in detail on the following pages.



ISTART1:

No changes in the initialization program are made.
The line "SYNTHAFIRMS< 8 16 18 8" is compulsory in
any ISTARTXX function. This line means that there
will be 8 syntheticl firms in sector 1, 16 syn-
thetic firms in sector 2, 18 in sector 3 and 8 1in
sector 4. Thus, this line tells how many synthetic
firms will be created during the initialization

procedure.
ISTART2:

The APL functions MODDEL, MODADD and MODSUBST are
used to change lines in the initialization program.
The changes will take place when the ISTARTXX
function is called, and this happens in the very

beginning of the initialization.

Thus: Line 6, example 2, means that we will change
a line in the subfunction MARKETSADATA (see Appen-
dix C, Part 2). The text before MODSUBSTS (all
textstrings should stand between '-symbols) tells
the name of the function where the changes are to
be made. The text after MODSUBST tells what line is
to be changed and defines the new line. The
beginning of the old line stands before the "omega
synbol" (w) and the new line after this symbol.
MODSUBST deletes the old line beginning with
"GAMMA" and inserts the new line: GAMMA<0.5. MODADD
works 1ike MODSUBST, with one exception; MODADD
does not delete the old line. The new line is put
immediately after the old line. Line 7 means that
we will delete any 1line in the subfunction

MARKETSADATA beginning with KSI«-

artificial firms, which define the difference
between macro data (national accounting) and micro
data (real firms). See Albrecht-Lindberg (1982).



3.1.1 Summing Up

Syntax:
'function name' MODSUBST 'old line w new line'
'function name' MODADD 'old line w new line’

'function name' MODDEL 'line’

Don't take too many letters! This may cause over-

flow during execution. Error: Workspace full. Don't

take too few letters! Ambiguous commands might be

misunderstood and applied to the wrong lines. Any
line (in the function at which you are looking)
with the same string of letters (in the beginning
or in the middle of the line) might be affected by
the MODSUBST, MODDEL or MODADD command.

3.2 New Experiment Versions
Do:
}) LOAD MSTART (step 1)

This loads the workspace MSTART, where all previous
experiment versions are stored (MSTART1, MSTART2,
«ee). Make a function

MSTARTXX (step 2)

) SAVE (step 3)

Oon the next page you can see an example of an
MSTART function. MODSUBST, MODDEL and MODADD are
used in the same way as was done above, in connec-

tion with new initialization versions.

1 Note: It is not allowed to change the function
where you are at the moment. Thus MODSUBST, MODDEL,
MODADD cannot make changes in the function START.
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An example of a MSTART function:
v MSTART1

[13] A
[14] A EXPERIMENT
[15] A *AAAKKK KK AARKKKK KX KKK X
[16] 'INVFIN' MODSUBST 'QDIV¢wQDIV<0.6.QTAX'
[17] A
v

Note: A is a symbol starting comment lines, for

typographical reasons written as a boldface A.

In a subfunction, called INVFIN, in the MOSES

workspace one line is altered.

The new line

QDIV<0.6-QTAX
means that each firm will, in this particular
experiment, pay dividends to the household sector

amounting to 60 percent of the corporate tax.

The changes in the MOSES program take place when
the function UOPDATEMOSES is called. An MSTART func-
tion 1s, namely, called on a line in the function

UPDATEMOSES .

If you wish to check that the changes in the MOSES
program have been performed correctly, 1list the
functions you are 1interested in (in the example
above the function INVFIN) after the call of the
function UPDATEMOSES (step 4 in the 6-step pro-
cedure presented in Section 2). How to read (list)

functions 1s described in the APL reference manual.
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Section 4 How to Add New Model Variables

Say that you have a new variable I which you wish
to give as input to the model. The variable I is to

be given a value in the initialization procedure.

It 1s not enough just to add this variable to the
initialization program in an ISTARTXX function, for

exanmple with a "MODADD line".

You must also add the name of the variable to a
variable list in workspace VLISTS before making the
initialization. All output variables from initial-
ization should be listed in this workspace. If this

is not done, the variable I will be deleted during

the initialization procedure, since it 1is not

mentioned among the output variables in a variable
list in workspace VLISTS. Thus, this system forces
the user to mention all new output variables from

initialization.

There are 6 variable lists in workspace VLISTS, and

the user can extend 5 of them, namely:

Variabelgrupp 1 (= exogenous variables)

Variabelgrupp 2 (= endogenous variables)

Variabelgrupp 3 (= constants)

Variabelgrupp 4 (= indices, parameters of a
technical nature)

Variabelgrupp 5 (= miscellaneous)

To add the variable I to a variable list in work-
space VLISTS do:

}) LOAD VLISTS (step 1)
Variabelgrupp l¢<variabelgrupp 1, ' I' (step 2)
) SAVE (step 3)
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Note: We assumed above that I was an exogenous
variable, and that was why variabelgrupp 1 was
used. The division of variables into 6 groups is
purely for book-keeping purposes. If you put a new
variable in the wrong group, nothing will happen,

but the book-keeping will be messed up.

Note: The text string between the '-signs 1in step
(2) must begin with a blank!
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Section 5 Description of the Function UPDATEMOSES

OPDATEMOSES 1is the function doing changes in the
model (workspace MOSES) itself, and is step 4 1in

the 6-step procedure presented in Section 2.

The function is documented below, with the APL code
itself. It should be noted that this documents all

permanent changes in the model program since 1978.1

In UPDATEMOSES four functions are called:

1) PREPAREARUN Fixes headlines etc. for
printing out simulation
results)

2) PERMANENTACHANGESZ (Permanent changes in the

model program since 1978)

3) MOSESAVARIANTS? (Larger permanent changes in
the model program since
1978)

4) MSTARTXX (The experiment version
function)

Note: The MSTART function should never be used for
permanent changes of the model.

The model program is updated in this fashion, so as
to make it possible to repeat old experiments from
1978 and onwards. Another reason for this updating
procedure is to ensure that the changes are clearly
defined, and can be checked by anyone wishing to
convince himself that the changes have been prop-

erly made.

1 For a complete understanding of these changes one
needs, however, the model program 1itself, the
so-called MOSES code, which will be presented in
another part of the MOSES Handbook.

2 The changes in PERMANENTACHANGES are perhaps more
permanent than MOSESAVARIANTS, which 1is why they
are separate.
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Ci41]
£151
[161
[171
£181
£191
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£211
£[221
£231
C241]
£251
[261
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v

v

UPLATEAMOSES NUM

ATHIS FUNCTION DOES:

a(1l): PREPARES HEADLINES ETC. FOR PRINT-0UT FROM MOSES-RUN
A(2): MAKES CHANGES IN THE MOSES PROGRAM FROM 1978

A
PREPAREARUN
PERMANENTACHANGES
MOSESAVARIANTS
REXPERIMENT-MODULLES IN WORKSPACE MSTART.
ATHEY ARE CALLED MSTARTXX WHERE XX IS THE NUMEER IN
fTHE CALL 'UPDATEMOSES XX ' .
A
'GIVE THE NAME OF THE WORKSPACE WITH START-'
'VALUES FROM INITIALIZATION (FOR EXAMPLE R1 ETC.)
INITWORKSPACE«D
£ ')COPY ', INITWORKSPACE
ATHIS LINE FETCHES INDATA FROM INITIALIZATION...
PREPARE2
«')COPY MSTART MSTART', vNUM
« "MSTART ', ¥NUM
ALINE ABOVE MEANS THAT MSTARTXX IS EXECUTED.
]
a IF YOU WANT MARKET TIME-SERIES RESULTS TO BE PRINTED OUT
A DURING SIMULATION REMOVE COMMENT ON NEXT LINE...
a TRACE1

]
aTRACE1 PRINTS OUT TIME-SERIES RESULTS...
A
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£71
[8l
L?1
£103
[111
€123
£131
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[1s31
£16]
£i731
[183]
[1931
£203]
[211

£L23]
[241]

[251]
L2631
[273

£a281l
£291
£L3031

v

PERMANENTACHANGES
a 'PERMANENT' CHANGES IN MOSES:
R
'MARKETACONFRONT ' MODADD ‘PTw@PURCHG¢QPURCHGXPTL1101x(1+(QWG+WGAR
EF))+100°
RCORRECTION OF DEFLATOR FOR QOVERNMENT'S PURCHASES
A
"INVFIN' MODSUBST "K1BOOK¢K1HOOKwK1BOOK¢K1EBOOK-@IEPRBOOK«OI@REV|.R
HOROOK xK 1HOOK «QINV+K 1 ROOK *
a BOOK-VALUE SHOULD NOT EBE UPDATED WITH INFLATION

CHANGES TO VECTOR-FORMAT ON MAX/MIN/OPT-STO MADE PERM.
CORRESPONDING FOR MAX/MIN/OPT-IMSTO IN FN.'INDAPURCHASHARES'

> ®» P > D

"PLANQREVISE' MODSUBST 'QIMQc0lwn QIMQG-LINE MOVED ABOVE IMSTO®
"PLANQREVISE' MODADRD ‘QQ¢QQwQIMQ«O[ ((®IO)CMARKET; IMULT7?7 QPLANQSAV
E)+(OPTIMSTO-IMSTO) +UxTMIMSTO"

]
EXOAQIWGE " *
R THE Z-SECTOR IS OBSOLETE AND ISN'T ANY LONGER USED.
ARTHE FOLLOWING LINES DELETE OR CHANGE LINES SO THAT
aTHIS SECTOR IS IGNORED.
'LABOURAMARKET " MOLDDEL ‘ZLAROUR'
"MARKETACONFRONT* MODSUBST 'PT¢QuPT¢«QPRELPIOM, (QPDOMLINIX1+QIPIN)
,1°
‘HOUSEHOLDAINIT' MODSUBST ' INMONEYwINMONEYHH¢QTRANS+QINPAY+QTDIV+
(SUM2 LxQW=4)+(LGXQUWG+4 )+ (QINTHENHY , xRIHXUWHHY) *
'HOUSEHOLDAINIT' MODSUEST 'QTWS¢(LGwQTWS«(LGXQWG+Y) , SUM2 LxQuW=h"
'HOUSEHOLDAINIT' MODSURST 'QTI¢QTDIwQTI«QTHIV+Q@TRANSH((+/QTWS)-QW
TAX)+QINTH'
‘LUUPDATE' MODSUEST ‘LFe¢@LFe¢LU+LG+SUM2 L°
'QAEXQ’ MODDEL ‘TXVAZe'
'LAROURAUPDATE' MODSUBST ‘RU€RU+QuRUCRU+QCHRU& (LU+LU+LG+SUM2 L) -R
U
‘DOMESTICARESULT® MODDEL 'QPZe¢’
‘FINALQPQSQM' MODDEL 'QMZe*
'FINALQPQSQM' MODDEL 'QCHKZe¢*



£311
L3231
£331]
L343
£351]

L3461
£371]
[383

"FINALQPQSGM' MODDEL ‘QDIVZe

"INVFIN' MODSUEST 'QCTAX¢(SU0QCTAXe(SUM2 QTAX)"

"YACOUNTRYATOTAL' MODDEL 'CTACHKZe'

"DOMESTICARESULT' MODDEL ‘QSZe¢’

"INDIRECTATAXES' MODSUEST 'QVATAX¢wQVATAX«(TXVARXQPURCHG+QSPLMKT,
IN;1+.XNH), 0"

"YAINDUSTRYATOTAL' MODSUEST 'LTOT¢oLTOT¢LG+SUM2 L'
R

VARIANTS¢VARIANTS, ' PERMANENT CHANGES 1980-81



V MOSESAVARIANTS
[11 NEGAIMSTO
£21 INDAPURCHASHARES
£33 POSITIVEANETAWORTH

V  PREPAREARUN

C1l LOEPNR&NUM

[2] DATUH

L3] DECRe " *%xx EXPERIMENT *, vNUM
[4] [1PWe120

£S5 < ' )MAXCORE 352
(W3 AMAXTMUM CORE IN COMPUTER~-MEMORY...

Vv PREPAREZ2
£11] a THIS LINE GIVES THE WORKSPACE A NEW NAME,
£21 A FOR EXAMPLE S3v7

£31 L]
L4l cDWEID &', (¥yNUM) L "V, LVINITWORKSPACE
[S] DSCReDSCR, " L ISTART= ', 14 INITWORKSPACE
L6 DSCREDSCR, * %%x%x’

v

v DATUM; TS
£11 T5¢07S
£21 TIMESTAMP¢(TWO TSC11), '-", (TWO TSC21), =", (TWO TSC31), " ', (TWO TS
C4d), " : ", (TWO TSCSD)

V RESULT¢TWO NUMERER

£13 A

21 a TO REPRESENT ANY NUMEER WITH TWO INTEGER PLACES.

£33 A FRACTIONAL PART IS ROUNDED, ERIGGER THAN 99 GETS TRUNCATELD,
(4T} a AND SMALLER THAN 10 GETS LEADING ZEROES.

£33 A

[61 ALWAYS " (NUMRER:0)A(0=ppNUMEER)

71 RESULT«"2¢'00"',7L0.5+NUMBER

v
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£1231
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v
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[15]
C161]

£173
£isl
£19]
£201
[213
[223

v

NEGAIMSTO

A ALLOWS INPUT-GOODS INVENTORIES TO HAVE LEVELS BELOW ZERO
ENS 1=1tp ' PLANQREVISE' MOLDFNP 'SHORTAGE«O0f wSHORTAGE«0X'
VARIANTS¢VARIANTS, ' NEG-IMSTO'

POSITIVEANETAWORTH

A FROM 81-02-02 A COMEINATION WITH ‘NULLIFYANEGANW'
[)

a TO MAKE SURE RORROWING I'O NOT EXCEEDl ASSETS.

A AND TO , THOUGH IN QUITE A CRUDE WAY ., ALJUST

a NEW-BORROWING TO THE DERT/EQUITY-RATIO

f STEP 1: QABW I REDCHRBW(=.135)xBW

A 2: QABW REDUCED IF 0.1<(NW/A)£0.3

A 3: QARW =0 IF 0.12(NW/A)

(] 4: FIRMS ARE NULLIFIED THE &6'TH QUARTER WITH NW<0
A

"INVFIN' MODADD 'QUESCHEW(0wQIESCHEWLTHOJ¢REDCHEWXBWLTHO«(QLESCH
EW:RENCHEBWXBW) /1 pBW]*
"INVFIN' MODADD 'QDESCHK2¢(RWwAIESCHEWe (BWACHECK ((BW+QDESCHEW)+(
K1+ (K2+QDESCHK2)+K3)))XxQNESCHEW"*
A
"INVFINAADJUSTMENTS® MODALID ‘A NW ISoBRALCBAD+(NW<0) '
"INVFINAADJUSTMENTS' MODADD ‘BADWREALLYABADERAD=4'
" INVFINAADJUSTMENTS ' MODADD 'REALLYwa(0+(+/REALLYARALD))/" ' NULLIF
YANW REALLYARAD *'°
A
*NULLIFY' MODADD 'SHRINK ‘' AMANwSHRINK ' "BAD'"°
"NULLIFY' MODADD ‘SHRINK ' 'QW''wSHRINK ‘‘REALLYARAD'®
[
VARIANTS¢VARIANTS, * POS-NET-WORTH-ELSE-NULLIFY
A
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INDAPURCHASHARES
A PURCHASING-SHARE INDIVIDUALIZED IN THE FOLLOWING WAY
A I/0-MATRIX ENDOGENOUS IN VOLUME TERMS
A PURCHASING SHARE: (SUM I=1.,.10 IOLX I1)+(SUM I=1,,.13 I0CX I1)
# PURCH.-SHARES ARE INDIVIDUAL FOR MKT X=1...4
A THE RELATION (IOCX ID+(IOCX J1); I,JeC1,101,1#J; 1S
A FIXED THOUGH........
A NOTE: IF FN. *ADDFIRM® SHOULD BE USED, CHANGE LINES
A Qe AND Q@+’
A
a FROM FRED OCT-80
)

‘TARGASEARCH' MODSUEST ‘QEXPPNET¢wQEXPPNET¢QEXPP-SHAREX (QEXPPIM+,
XxI0)CMARKET]"

"MAXIMSTO' MODSUBST 'Re¢(RIOWR¢((®RID)LMARKET;1 MULT7 SHARE)MULT7 R
EFQIMSTO x IMERIG'

"MINIMSTO' MODSUEST “Re(RI0)@Re((RI0O)LMARKET;J MULT7?7 SHARE)IMULT?
REFQIMSTO x IMSMALL'

'OPTIMSTO' MODSUEBST 'Re(RIO)wRe((RIO)LMARKET;1 MULT7?7 SHARE)MULT?
REFQIMSTO x IMSMALL+IMEBETAXIMEIG-IMSMALL'

"PLANQREVISE' MODSUKST 'MATe(®ID)0MAT¢(RI0)LMARKET;1 MULT7 SHARE'

"PLANGQREVISE' MONSUEST ' IMSTO¢wIMSTOMAXIMSTOL IMSTO+QIMQ-MAT MULT
7 Qa’

"PLANQREVISE' MODSUEST 'QIMQ«O0[((RIOwQIM@+D[ (MAT MULT7 QPLANQSAVE
)+ (OPTIMSTO-IMSTO) ~4xTMIMSTO"

'"FINALQPQSQM' MODSUEST 'QVA¢wQVACQVAX1+@DVA€ "1+ (QQ@XQP-SHAREX ((QPD
OMx1-TXVA2)+.xI0)CMARKET1)+QVA"
A WE ALSO SHRINK VAR, xSHARE#* IN NULLIFY

A
VARIANTS¢VARIANTS, ' INDIVIDUAL-PURCHASING-SHARES
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Section 6 In Case of Trouble ...
Here are some tricky situations in connection with

the running of the model:
1) Error during simulation. Not the model itself.

Use the system command
) SI.
You can then see in what function the simulation

was interrupted.

If you are interrupted in a "print-out" function
(not the model itself) you can usually continue the
simulation by entering:l

~[1LC+1
This means that you skip the line where you were
interrupted. This can damage the printing out of
results in some tables, but not the simulation

itself.
2) Error during simulation. The model itself.

If you are interrupted in a function belonging to
the model itself, this is usually due to one firm
(out of 147) behaving in a perverse way (getting
production volume less or equal to zero or some-
thing like that).

You must then either change some lines in the model
or some lines in the initialization. Due to the
character of the problem it may take anything from

a couple of hours to weeks to correct this error,

1 In front of LC should be an APL symbol which is
an empty square. For typographical reasons this is
written as [].
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since one has to get well acquainted with the model
code itself to understand why things have gone
wrong. (A quick solution may be to nullify (=
delete) this firm in the beginning of the simu-

lation, but this is not the best solution.)

3) Error during initialization

Usually due to some technicalities when using the

functions MODADD, MODSUBST, etc. See Section 3.

4) Editing an APL function

While making changes in an APL function one might
sometimes wind up in a situation where it i1s 1impos-
sible to get a new line number, when pressing the
RETURN key. This comes about if one is writing an
expression with ' in, and for some reason has
omitted an aphostrophe. One must write both a
left-hand apostrophe and a right-hand apostrophe to

get a new line number.
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Section 7 Standard Print-Out of Result
The result is, as mentioned previously, stored in a
workspace called SXXVYY, where XX is the number of
the experiment version, and YY is the number of the

initialization version.

A function PRINT should be used to print out the

result.

The result is a number of tables with different

names.

To print out a table enter:

PRINT 'name of table’.

The names of the tables, available after a run, are

shown 1f one performs the function call:

ALLREPORTS

Example:

We wish to print out the table called
YEARLYAINDUSTRYATOTAL.

Perform:

PRINT 'YEARLYAINDUSTRYATOTAL'

You then get yearly performance of some main econ-

omic indicators.

This result is printed out on the screen and on a
printer connected in series with the terminal,
after each simulated year. Deleted firms (bank-

ruptcy) are also printed out during simulation.
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Preface

This paper describes the initialization process.1
One can divide the initialization process into
three stages: data base work, the initialization

procedure and consistency controls.

A tremendous amount of information 1is 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 perform-
ance of individual firms (micro simulation). Each
firm is described by about 100 variables. About
2502 firms participate (in the present version of
the model). There are also a large number of vari-
ables needed to describe the "macro sectors"” in the
model, e.g. the household sector, the Government
sector, non-industrial sectors etc. The collection
of micro data and macro data needed for the in-
itialization has been a drawn out research project
at IUI, where a number of people have been in-
volved.3 The data base work is documented by the

Sections 3, 5, Appendix B and the Supplement.

Micro and macro data have to be transformed in
several ways before they finally can be fed into
the model. The initialization procedure is the name
of this transformation process. In this procedure
we also 1include the task of giving values to par-
ameters affecting the behaviour of households and
firms. The initialization procedure is documented
by Sections 1, 2, 4 plus Appendices A, C and D.
This has also been a lengthy research project at
IUI with several people involved.3 The Micro Data
Base and the Micro 1Initialization are also de-
scribed in much detail in Albrecht-Lindberg (1982).
This 1s an 1integrated description of the way firms
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are modelled and how initial data are processed.
The main emphasis in this handbook. Section 4, 1is
to provide a brief guide for someone going through
the computer code (Appendix C). Section 4 is also a
necessary background in order to understand Sec-
tions 5 and 6, where consistency problems (mismatch

between micro and macro data) are discussed.

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

Sections 3 (subsection 3.2) and 6.

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

ples of simulation techniques are presented.

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

future users of the model.



- 49 -

Section 1 Introduction

The "micro-to-macro model" MOSES simulates the
economy quarter by quarter from a given starting
year. Before one can start a simulation of the
Swedish economy with the model one has to initial-
ize a vast number of variables. The starting year
is either 1982 or 1976.% The reason for this is
that we only have complete micro and macro data

bases for these years.

"Initialization" means, mainly, that three kinds of

variables are given values.

(1) Variables for 1982 (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 simu-
lation, i.e. exogenous variables.

(3) Certain constants, some of which are parameters
affecting the behaviour of firms, households

and market mechanisms.

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

households is called a parameter.

An example of a "start-up variable" is RU, the rate
of unemployment 1982 (1976). An example of an
"exogenous time-series” is the growth of the
government employment in the model. There is a
> called EXOAREALCHLG, which is a vector

(over time) containing the number of people to be

variable
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added to the government sector each quarter. An
example of a "constant" is SMT which is a factor
determining to what extent profit targets are
updated with recent development during the simu-

lation. More precisely:6

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

where

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

The three mentioned kinds of variables can be

micro variables or macro variables.

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

Example:

L is the 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 is equal to the number of
firms participating in the simulation. A micro
variable can also be a constant, equal for all
firms (a scalar). The constant SMT, mentioned
above, determines the way profit target changes in
each firm between any two quarters, and 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 well. Such
variables obviously lie somewhere between the two

categories micro and macro.

An example of this is the variable IO, the input-
output matrix.

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

between 0 and 1.

During the initialization I0 gets the true values
from real data for the economy for 1982 (1976).
Throughout the whole simulation these shares are

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

users of the model.
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Section 2 The Initialization, Main Features
The "initialization procedure" is a matter of con-
verting raw-data (micro and macro data) to the

variables, mentioned in the previous section,

needed for the model-simulation.

Schematically:

Figure 1

micro-data

Variables
Initialization . | which will
procedure i be input
macro-data to the model
Input to Output from
initialization initialization

We will refer to "variables which will be input to

the model" as "model wariables'", 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 Dby the author of this paper. The
logical structure of the initialization and the
consistency checking were done during this period.
An important addition was a part of the program
called OUTPUTAOPERATIONS, where the model vari-
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ables were sifted from other data. Previously

everything - raw data, intermediate variables and

model variables - came out together after initiali-

zation. This meant that output from the initializa-
tion was "hidden" among a lot of redundant data.
The new initialization procedure has notably fa-

cilitated practical work with the model.

Figure 2 The initialization procedure, if the

starting year is 1976, input and output

Micro-data?

workspace:SI76b

(See Appendix B) ¢

Macro-data®

'workspace : MACRO

(See Appendix B) ¥

Help-functions
workspace:FUNCTI

(See Appendix D)

Variable~-lists
workspace:VLISTS

=]

(See Appendix A)

nitialization-
variants
workspace : ISTART

The initialize-

tion procedure
workspace: INIT

Model-wvariables

workspace : RXX

(See Appendix C)

2 for 1982 use SIB2 instead.

(See Appendix A)

b 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

€ for 1982 use MACR82 instead.
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The contents of each workspace in Figure 2 will be
described below. The initialization procedure is
written in the programming language APL. In APL
both wvariables and functions are stored in so-
called workspaces which can be immediately trans-
ferred to computer-memory, by aid of certain
system commands {(cf. Part 1 of this handbook). We
write APL—functions in boldface letters in what

follows, but not workspace names.

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

of the initialization program, in workspace INIT.

Figure 3 The initialization program

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

START ISTARTXXb TAXAPARBMETERS

SIAINIT PUBLICASECTOR
MONETARY
MARKETS
HOUSEHOQLDS
ESTABLISHMERTS
DISPOSEAVARAINFPUT
MARKETSADATA
SECONDARY ADATA
PUBLICADATA
MONETARY ADATA
HOUSEHOLDS ADATA
OUTPUTOPERATIONS

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

names in the APL-code instead of blanks, 1if the
function-name consists of several words. Thus
PUBLICASECTOR should be read "public sector" etc.

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

to the type of the variable.

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

given values in the function ESTABLISHMENTS, etc.

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

tion. 7
Let us now turn to Figure 2 again.

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

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

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

tion, by the call® START xX.

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

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

ants is described in Part 1 of this handbook.

2.1 Summary

What the user should particularly bear inmind is this:
FHew macro data should be added to workspace MACRO.
New micro data should be added to workspace SI76.
Micro data are mainly used in the part of the

initialization program called ESTABLILSHMENTS.

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

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

A more detailed description of the initialization

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

It 1is worthwhile knowing more about the input-
output system in the initialization and in the

model for three reasons:

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

scribe this in Section 3.1.

b) To check up the consistency of the whole ini-
tialization the input-output system 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 IO, which is a matrix of
input-output coefficients constructed from 1I076.

We describe this in Section 3.3.

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

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

in each sector. For example:

This discussion is based on data for 1976.
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Table 1 Imput—output matrix (I076) for the Swedish

econcmy 1976

(Unit: Million of SEK in 1975 year's prices)

Explanations for colum- and row-nurbers, see next page

PRODUCTION MATRIX

Row 1,2,..00. 14 Column 1,2..... 10
1 2 3 4 5 6 7 e 9 10
1 5272 2890 5869 1321 245 4 0 4192 942 1943
2 2029 5195 4805 4465 08 117 0 349 170 2035
3 954 2354 1229 915 503 213 0 6294 171 3079
4 803 2428 2041 14872 2078 a7 0 2648 102 6484
5 2400 1964 341 10768 383 1 0 168° 0 312
6 2951 210 79 63 26 140 0 418 5 0
7 4136 600 151 261 130 213 0 1009 488 842
8 1235 1198 2838 961 1383 162 0 10928 708 9874
9 N4 941 475 485 238 171 0 1118 328 1010
10 3293 3338 5919 4402 1792 640 0 9143 426 25656
11 63 71 142 -2377 163 10 0 350 5 2261
12 8736 14351 27422 19551 11452 2529 0 50892 6395 64383
13 154 -119 178 51 41 35 0 238 0 1
14 32933 35423 62558 55738 19341 4413 0 92417 9738 117881
FINAL DEMAND MATRIX
Row 1,2..... 14 Column 11,12..... 21
11 12 13 14 15 16 17 18 109 20 21
1 758 5399 0 0 0 380 2754 12137 -11478 214 32933
2 1953 9075 558 0 869 2170 1135 14735 -12965 -5329 35423
3 3522 14903 3110 0 4836 10231 1687 29947 -24563 -7896 62558
4 5102 55944 112 0 175 132 752 7450 -15980 -29493 55738
5 243 6807 0 0 128 408 -~95 1351 -3597 -3763 19341
6 81 24 0 0 0 0 67 1134 -3015 2230 4413
7 374 2346 0 0 0 0 188 1778 -6491 -6025 0
8 2929 26970 17893 12436 4682 765 1067 7062 -4453 6221 92417
2 973 3580 0 0 0 0 =76 319 -306 -421 9738
10 8049 30617 379 0 591 0 =316 10370 -16362 2949 117881
11 0 0 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0
14 24785 155664 22052 12436 11281 14085 7163 86284 -29209 -27202 430440

Source: Louise Ahlstrom, SAF. See also the

Supplement.



Table I (cont)

Row 1: Raw material sector
Row 2: Intermediate goods
Row 3: Investment goods and consumer durable goods
Row 4: Consurption goods (excl. consumer durable goods)
Row 5: Agriculture, forestry, fishing
Row 6: Mining and quarrying
Row 7: 0il
Row 8: Construction
Row 9: Electricity
Row 10: Other services
Row 11: Commodity based indirect taxes
(Not value added tax (mams))
Row 12: Value added in producer's prices
Row 13: Corrections
Row 14 Vertical sum = production (producer's prices)
Columnl, 2
through 10 Corresponding rows
Colum 11: Government's consumption
Colum 12: Househeld's consumption
Colum 13: Government's investments
Colum 14: Investments, buildings, residential housing
Colum 15: Investments in sector 5.....10
Colum 16: Other investments (= Investments made by firms)
Colum 17: Change in stock (inventories)
Column 18: Exports
Colum 19: Imports
Colum 20: Moms etc. (Indirect taxes) are deducted
Colum 21: Horizontal sum = production (producer's prices)

Note : Wages in the Government Sector are not included in the

Final Demand Matrix, so GNP cannot be calculated from Table 1
alone.
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Column 1: I1076(m,l), m=1,2,...,10, shows how much

sector 1 is buying from the other 10 sectors.

HOTE: Imports are included.

Rows 11 and 13 consist of rather small values and
are described further in the Supplement. 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 11, 12 and onwards show the final demand-

side in the economy.
HOTE: 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+AL.
(C=household's consumption, G=government spending,
I=investments, X=exports, M=imports and AL=change
in stock.) Investments have been divided somewhat
more, though.

The vertical sum of production (row 14, column
1,2...10) shall by definition be the same as the

horizontal sum (rows 1,2...10; column 21). Column

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

tion" match "horizontal sum of production”. Some

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

tion, see the Supplement to this handbook.

3.1 How the Input-Output Matrix IO76 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:

1076(i,3)

T576(14,3) = IOCOEFF76(i,j)
i=1,2,3,...,13 j=1,2,...,19.

The coefficient matrix IOCOEFF76 can be found in
Appendix B.

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

The first six model variables, in Figure 4, are
constants throughout the simulation. The input-
output matrix IO will be described more thoroughly
below, 1in Section 3.3. QINVG, QINVBLD and QINVIN

are start-up variables for the corresponding9

ex—
ogenous time series, concerning non-industrial in-

vestments.

Export and import shares XIN and IMP are estimated
from IO76.
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Figure 4 Model variables created from I076

Model variable Coming from:

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

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

I02 (submatrix IOCOEFF76
of 1I0)

I03 (submatrix IOCOEFF76
of I0)

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

XIN (export Estimated from I076
shares)

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 modelled as macro units.
Export shares, called X, for individual firms in

the model come from micro data.

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

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

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

tive numbers (cf. Table 1).

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

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

ing sectors.

3.2 Consistency checking

For the purpose of checking the consistency of the
initialization one would expect that IO76 should
be used. This is, however, only the case to some
extent. In principle I076 can not be used since it
is expressed in 1975 year's prices instead of 1976
year's prices. All model-variables coming out from
the 1initialization should be in current prices,
i.e. 1976 year's prices. This makes a direct com-
parison between I076 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 1impossible to check the consistency of the
initialization just Dby direct comparison with

IO76. The explanation is as follows:

After the initialization the four industrial sec-
tors (columns 1,2,3,4 in I076) are inhabited with
firms. S and Q are important firm-variables. S is
individual firm sales and Q 1is 1individual 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 goods 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-
tially from figures from I076 (row 14 I076, reesti-
mated in 1976 year's prices) due to errorsl0 of
different kinds.

The consistency of the initialization is instead

tested as follows:

a) Form a matrix 1076 ; 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) 1076, 1is considered consistent if (1) the
values 1in 1076II don't differ "unreasonably much"”
from I076 and (2) horizontal sum of production =

vertical sum of production in IO76II-

For more details about the consistency check, see

Section 6.

3.3 How the Model-Variable IO is Used

We now give a short description of how the model-
variable 1I0, which is a 10x10 sub-matrix of
IOCOEFF76 (the input-output coefficients), is used

in the model.

The variable IO, with some exceptionsll, is mnot
used for the purpose of determining macro vari-

ables during the simulation.
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I0(i,j) tells how much of production in sector

comes from input from sector i, and is a number

between O and 1, and i=1,2,...,10. Thus I0(1,3),
I0(2,3), 10(3,3),...,10(10,3j) are the input-shares
for each product (input from sectors 1,2,...,10)

in sector j. The firms belong to sector 1, 2, 3 or
4.

The main use of the input-output matrix during the
simulation is to determine each firm‘s demand for
goods from other sectors. Thus, a firm in sector 3j
producing g SEK (Swedish crowns) a certain quarter
demands I0(1,j) * g ¢ c SEK production from sector
1 and IO0(2,j) ¢ g *» ¢ SEK production from sector
2, etc.

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

10
The average input-share = © I0(i,3j)

i=1

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

constant over time and exogenous.

This can be clarified by Figure 5.
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Firms A and B have different individual input
shares. The 1individual input share 1is equal to
0.75 for firm A, whereas it 1is 0.5 for firm B.
Information about such shares come from micro
data. Thus the value added share is 0.25 and 0.5
respectively. How the inputs are divided onto the
10 sectors 1is determined from the input output
matrix (the variable I0). These proportions are
the same for all firms, which means that the quo-
tient (input from sector j)/(total imput} is the
same, but not the quotient (imput from sector
3)/ (production) .

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

Let us give a concrete example of this. From a
simulation performed in 198313 the following macro
input shares were obtained:

Table 2 Simulation results

Year: Macro input share

(=total input/total production)
Sector 1 Sector 2 Sector 3 Sector 4

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

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

simulation.
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Section 4 The Initialization, Overview

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

construct a micro-to-macro simulation model.

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

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

micro-data workspace. The macro-data workspace and

* This symbol looks like an A, but 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. Now we will comment on each of

the 11 parts of the initialization program.

o TAXAPARARMETERS

"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 (EXOAREALCHLG) 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-),
TIMAOFF, from workspace MACRO. For the present
this determines EXOAREALCHLG for the first 4 quar-

ters of the model simulation.

b) A trend change of the government sector growth,

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

Wages in the government sector, the model vari-
ables QWG and WG, are determined from wage data in

workspace MACRO for 1976-77 (LONAOFF).

o MARKETS

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

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

Model variables starting with "EXO" are "exogenous

time-series”.

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

changes in each of the 4 industrial sectors.

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

o HOUSEHOLDS and MONETARY

Household coefficients HH76, 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. HOUSEHOLDSADATR below). Some ex-
ogenous time-series in connection with the rate of
interest (EXOARI and others) in the Dbank-system

are set.
o ESTABLISHMENTS

This 1is the first time micro variables are given
values. Real firms are given their values, and the
residuals on each variable are split up on
synthetic firﬁs. 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 Thave been
created to be able to model the whole industrial

sector by a micro simulation process in MOSES.

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

this sub-function).

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

questionnaire) for the 17th firm.

The function ESTABLISHMENTS is rather complicated

and only the main features will be described here.

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

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

[X(i,7) + x(i,12)] - 105,

export- domestic
sales sales
i = firm-index = 1,2,3...R

The rest of the sales value in each of
the 4 industrial sectors is split up on

the synthetic firms.

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

gets the value:

R
SALES76(3j) - » (RealAsales(i))

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

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

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

SynthAsales(i) gets the value

Scale(i) + resAsales(M(i)).

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

Q
Y Scale(i) =1
i=1

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

tions), within a sector.

(STEP 4) The model-variable S (= individual firm
sales) gets the values: S(i) =
RealAasales(i) for i=1,2,...,R and S(i) =
SynthAsales (i) for i=R+1,R+2,...,R+Q.

Thus:

STEP 1: RealAsales(=sales for real firms) |is
set.

STEP 2: ResAsales(=residuals between macro and

sum of real firms) are set.

STEP 3: ResAsales 1is distributed onto synthetic
firms. SynthAsales(=sales for synthetic
firms) is set.

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

tion of RealAsales and SynthAsales.

This 4-step procedure is repeated for many other
micro variables. Thus, W(wage-level 1in firms),
L(labour-force in 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, an inbuilt check
insures that the synthetic firms get the same
mean and dispersion (standard deviation) as
the real firms.

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

this is also taken into account.



Example:

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

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+1,R+2,...,R+Q) are the
same, as that of the real firms. (Actually, it is
a bit more complicated than this, since each

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

The export share for each firm (an important

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

Jim Albrecht, Columbia University, has made these
randomization procedures in ESTABLISHHEETS.14

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

where AK3AFINISH 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) 1is

created:

the individual firm's input share
average input share in the sector °
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Section 3.3 describes how this share 1is used,

during the simulation.
o MARKETSADATA

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

levels) are set in ESTABLISHMERTS.
o MONETARYADATA
Constants connected with the bank system are set.

If RIAISAEXOGENOUS=1l® 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 SECONDARYADATA and PUBLICADATA

Certain labour market variables are given values,
for example LU, the number of unemployed during
the last quarter 1976. MTEC, a constant describing
"the production function" for firms 1in each

market, is set.



o HOUSEHOLDSADATA

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

levels last quarter 1976 are set.

QC(j) = HH76(3j) + QDI

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

QC=consumption, QDI=disposable income, HH76=input-

output shares (see Section 3).

QDI is estimated in a certain function which takes
into account the whole tax system, wage system
etc. This is done in the function ODIAIRIT.



Section 5 The Data Base

The macro data for 1976 for the initialization come
from workspace MACRO and the micro data from work-
space 8176, see Appendix B. If we instead use the
1982 data bases we take macro data from MACR82,

documented in Appendix B2, and micro data from
S182.

Below, there is a brief documentation of the vari-

ables appearing in these two workspaces.

(MACR82 and SI82 contain the same variables as

MACRO and SI, i.e. we have a standardized format.)

5.1 Workspace MACRO

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

ous time series). The only exceptions are:

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

TLAEXP is a long time series which 1is used to
extrapolate a' future time series starting 1977,
i.e. the variable EXOAQDPFOR mentioned previously.
IMPLAPRIS etc are a bit longer to be able to
transform data on a quarterly basis for 1976, 1877.

The values for 1974 are redundant, though.

Sources:

Reference person for all variables except SALES76,
TLAEXP, LON and TIM: Louise Ahlstrdm (previously
1UI).
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The national accounting statistics from SCB has
been used. Reference persons for SALES76, TLAEXP.
LON, TIM: Thomas Lindberg, Fredrik Bergholm, IUI.

5.1.1 The Problem of Distributing Macro Data

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

model variables like labour L and sales S.

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

c) total sales in the industry.

When a), b) and c¢) are distributed across the 4
sectors (1-4 in the input-output system) we get the
variables ION, TIM and SALES76. There 1is a so-
called "weighting matrix" which has been con-
structed to do this job. However, the result seems
to be a bit unsatisfactory. In the consistency
check (Section 6) we find residuals indicating that
sector 1 is too small and sector 3 and (or) 4 are
too large. A consequence of this is that synthetic
firms in sector 1 get input shares FAINKOP=the
quotient input/production, see Appendix A) larger
than 1. The behaviour of these companies disturb
the simulation during the first three to four years

in quite a conspicuous manner.

Apparently this problem is a crucial one to be
overcome in order that a proper initialization may

be obtained. In 1983 some measures were taken to
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improve matters. Of course there can be many rea-

sons for the inconsistencies.

However, the distribution process clearly yields
different results compared with the figures in the
input-output system I076 in Section 3. This can be

seen as follows:

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

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

On the other hand, if one distributes total sales
according to the proportions for gross production
(assuming that sales » production and thus neglect-
ing changes in finished goods inventories) in the
input-output system 1076 (cf. Table 1, row 14,
columns 1 through 4) the following result is ob-
tained:

NYSALES76 = (0.18, 0.19, 0.33, 0.30) =+« 207 150

In 1983 we started using NYSALES76 instead of
SALES76 in the initialization procedure (initiali-
zation variant ISTARTL10). This reduced the incon-

sistencies in the initialization (cf. Section 6).

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

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

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

5.2 Workspace 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
("Planenk&dten"), collected by the Federation of
Swedish Industries, has been used (Ola Virin, Ker-
stin Wallmark).
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Section 6 The Consistency Control System

Many micro and macro variables are set during the

initialization procedure.

One important question is: Are the variables con-

sistent on £he 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 107611, 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 it is not possible. We
will call the input-output matrix I076y; the

"control matrix" in this section.

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

tion =~ vertical sum of production in I076.

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

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

This problem has already been discussed in Section
5 and 1is probably due to a bad distribution of
production and sales between the 4 industrial sec-
tors. The values in the "control-matrix" do not,
in general, seem to differ unreasonably much from
those of I076. But the values in column 1 (sector
1) are apparently too small and the values in
column 17 (yearly inventory changes) seem to be

somewhat large in comparison with IO076.

The negative residual values in rows 5,6,...,10,
are due to the fact that the values in columns
5,6,...,10 are expressed in 1975 year's prices.
This error need not affect the simulation much,
though, since production in sectors 5,6,...,10 in
the simulation is determined by 1inverting the

input-output coefficient matrix IO.

Some other consistency controls are effected in the

subfunction CONTROLS, see Appendix C. For example:

a) wages (average wage times number of employees)

in firm i + profits17 in firm i = value added in

firm i. (i=firm index).
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b) the input share (compare the variables FAINKOP
and BRINKOP in Appendix A) in sectors 1,2,3,4
obtained by summing the micro-units (fpurchases/
Iproduction) should be equal to the input share
from the input-output matrix I076.

The printout of the consistency control matrix
1076, 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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Table 3 (cont)

Rows and columns in the control matrix:

Row 1 Raw material sector

Row 2: Intermediate goods

Row 3 Investment goods and consumer durable
goods

Row 4 Consumption goods

Row 5: Agriculture, forestry, fishing

Row 6: Mining and quarrying

Row 7: 0il

Row 8: Construction

Row 9: Electricity

Row 10: Other services

Row 11: Commodity-based indirect taxes

Row 12: Value added in producer's prices

Row 13: Correction

Row 14: Sum = production

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

Column 17: Change in stock

Column 18: Exports

Column 19: Imports

Column 20: Moms etc.

Column 21: Horizontal sum = production

Residuals R(i): (million Swedish crowns)

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

where A is the control matrix in Table 3.

R(1) = -1 820 R(6) = -18
R(2) = 742 R(7) = -154
R(3) = 2 573 R(8) = -3 981
R(4) = 611 R(9) = -447
R(5) = -3 302 R(10) = -3 627
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*
Section 7 On Simulation Techniques

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

edge of the three first chapters in Part 1.

Let us assume, for example, that we wish to extend
the micro data base with more real firms and that
we want to experiment with varying the foreign
export price index and the growth of the government

sector. How do we go about accomplishing this?

To begin with, the micro data base must be updated.
This means that the 5 wvariables in the workspace
SI176, see Appendix B, must be updated. This can be
done according to instructions in Albrecht, Lind-
berg (1982). There 1is one problem, though; we
cannot repeat old experiments if we simply update
SI76 without taking extra measures. Therefore we
must look at the function ESTABLISHMENTS where
micro data are processed (cf. Section 4). We read

the beginning of the function in Appendix C.

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

tiom variant, which in turn means that old experi-

This discussion is based on the case when we use
1976 as starting year.
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ments can be repeated. Therefore we use the
ISTARTXX- function (cf. Section 2) to extend LIST.
The techniques involved can be found in part 1.
The new 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 11, i.e.

we use ISTART1IL. ISTART1IL is shown in Figure 6.

Let us now change the export price index. From
Section 4 we know that it 1is an exogenous time
series called EXOAQDPFOR. We find EXOAQDPFOR 1in
Appendix C in the subfunction MARKETS on line
[56]. In ISTART1L we should swap that line for a
new one. The matrix EXOAQDPFOR 1is (as we see 1in
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
EXOAQDPFOR should be given the value 0.02. The
size of EXOAQDPFOR is not quite obvious. How many
quarters ought one to use in the matrix? The maxi-

18 in the standard

mum number of years to simulate
initialization is 30 years. Therefore it might be
appropriate to use 120 quarters. The export price
index must have a start value too. Close inspec-
tion of the subfunction HMARKETS reveals that the
model variables QPFOR and QLDPFOR should be given
new values too. If we don't care much about the
first simulated quarter one could, however, skip
this and let QPFOR and QDPFOR keep their values

from 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 EXOAREALCHLG. From
Section 4 we know that one line in the subfunction
PUBLICASECTOR should be changed. We do this in
ISTARTLI1l. If we let each component of the vector
EXOAREALCHLG 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" after the government sector

has satisfied its demand for people.19

ISTART1l is shown on the next page, together with
another example, ISTART12.

Let us go on by describing another experiment,

corresponding to ISTART12.

In this experiment we wish to change the behaviour
of firms in connection with profit targets. We also
want to make changes in the production function of
individual firms. From Section 4 we know that most
parameters (definition in Section 1) can be given
values in the function MARKETSADATA. After having
checked the parameters in this function with the
description in Appendix A we find that SMT is a
parameter affecting the profit target behaviour.
According to Appendix A, SMT is not a vector,20 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 0 and 1. The
construction of SMT is described in Section 1, but
in general one has to consult the MOSES code, i.e.
the simulation program itself, to check the con-
struction of the parameter. The MOSES code 1is not
included in this paper, but is available at IUI. It
will be included in another part of the documenta-

tion. We set SMT equal to 1, which means that we
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don't update profit targets over time. Similarly,
we find a parameter INVEFF affecting the production
function. The parameter INVEFF yields AQTOP/INV
where QTOP is maximum production capacity and INV
is investments in machinery and buildings. Appar-
ently INVEFF describes the marginal efficiency of
new equipment, i.e. how much the production fron-
tier is pushed upwards due to investments. Since
INVEFF is a vector (length = nunmber of firms) we
could change this parameter for individual firms.

SMT and INVEFF are changed in ISTART12, in Figure
6.
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Pigure 6 Initialization variants and experiment
variants, examples

VISTART11C01V
v ISTART11
[11 SYNTHAFIRMS¢ 8 16 18 8
[2]1  "ESTABLISHMENTS' MODADD ' )COwLISTeLIST, 4.95 4,96

L33 ATHIS MEANS THAT THE LINE

L4l n LIST¢LIST, L4.95 4,96

L5171 s IS INSERTED AS A NEW LINE AFTER THE LINE

61 <" YCOPY SI76..,

(| "MARKETS ' MODSUEST 'EXOAQUPFORe€wEXDAQIFFORE(Y 120)00,02°
£sl "MARKETS ' MODSURST 'QPFOR¢ 1w@PFORe4pl100+(3+8)x2xy”

£91 "MARKETS' MODSUBST 'QUPFORe(Tw@IPFOReYpD . 02"

C101 "PUBLICASECTOR' MODDEL 'EXOAREALCHLGe'

£111  'PUBLICASECTOR' MODADD 'LG€QLGI4JwEXOAREALCHLGE12002500°

v
VISTART12LNIV
Vv ISTART1Z
L1l SYNTHAFIRMS¢ 8 16 18 8
£21 ‘MARKETSADATA' MONOSURST 'SMTewSMTel®
L33 "MARKETSADATA' MODADD 'GAMMA«wINVEFFel4700.5°
¥
YMSTART13LN1V

¥ MSTART13

[13  aEXAMPLE

£21 ‘NULLIFY' MODADDLAST ° SHRINK " '@QF '

[L31 a MODALDDLAST MEANS THAT THE LINE IS ADDED AS THE LAST LINE
v

Note: These functions are examples which no longer
are stored in ISTART- and MSTART-workspaces.
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7.1 New variables (IMPORTANT )

If new variables are added to the model two extra
measures have to be taken. Firstly, add the name
of the variable to a variable 1list in workspace
VLISTS (cf. Part 1). All model variables coming
out from initialization should be registered21
there. Secondly, add a line in the MOSES-model in
a subfunction called NOUOLLIFY. Say that the new
variable is called QF. Then the line:

SHRIEK 'QF'

should be added in the function NULLIFY.

The reason for this procedure is that some firms
go bankrupt during the simulation and then all
micro variables which are wvectors become shrunk
(one firm 1is deleted from the vector). Micro
variables which are vectors?? must be part of this
"shrinking system"” and that's why the line above
must be added. One should extend NULLIFY by using
the function MODADD in a MSTARTXX-function (cf.
Part 1). This is done in MSTARTL3 in Figure 6.



- 92 -

7.2 Experiment variants, exogenous exports

One common experiment variant 1s to make some
endogenous variable in the simulation exogenous
instead. One can, for example, make exports ex-
ogenous. This was done in connection with experi-
ments concerning multiplier effects on the Swedish

economy described in Bergholm (1984).

The necessary changes can be made in an MSTART-
function. In Figure 7 Dbelow EQEEZB lines from
experiment version 10, MSTART10, are shown (cf.
Part 1 of the handbook):

Pigure 7

Vv MSTART10
£101 EXOAEXPORT&€XxQS5+QP
£121 TIDel
L1143 RATE«(pQ) el 05%(15U)
£igl "EXPORTAMARKETS '™ MODADD ‘QSUFOR¢wQSUFORCEXUAEXPORTXRATEXTIN®

L1931 "EXPORTAMARKETS' MODADULAST *'X«¢QSUFOR+QOPTSU’

£201 "EXPORTAMARKETS' MODADDLAST "TIDeTID+1'

£211 "NULLIFY' MODADDOLAST * SHRINK *'RATE'" '

razl “NULLIFY' MODADDLAST * SHRINK ' 'EXOAEXPORT '
v

Line [18] in MSTART1O makes exports QSUFOR exogen-—

ous .

TID

’

QSUFOR = EXOAEXPORT e« (RATE)

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

quarters) and RATE is the growth rate. The func-
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tion MODADDLAST adds the 1line 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 wunderstand MSTART-functions 1like MSTARTI1O
one has to consult the MOSES code, cf. Eliasson-
Heiman-Olavi (1978).
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7.3 Change of Starting Year of Simulation

To be able to start the simulation in some other
year than 1976 or 1982 requires the creation of a

new data base for that year.

This manual provides the user with essential infor-
mation for that task. The whole macro data base is
described in Appendix B. This should be updated to
the year in question. Price indices come (in gen-
eral) from SCB data and taxes, sales etc. from
national accounting statistics. The cumbersome
task 1is, above all, the input-output system. To
update this to, for example, 1980 would probably
mean months of work. There is, however, a short
cut method of updating the input-output matrix

(coefficients).

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

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

gquestionnaire.

The initialization procedure (Appendix C) applies,
for the time being, only to the starting year
1976. However, one need not change it much to be
able to use it in connection with another starting
year. Some changes are necessary: 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 IO0O76 etc.)
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although that would be natural, or, alternatively,
rename them (for example I080 « 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 1is called ADDPIBRM and

is documented in Appendix D.

The idea behind this facility was to remedy the
asymmetry connected with the exit-mechanism in the
standard version of the model. Firms (cf. Section
7.1) go bankrupt (exit) during the simulation but
no inflow of new firms takes place. This ENTRY
module is rather primitive and an improved module
is documented in Hanson (1989). ADDFIRM should be
used in MSTART-functions.

* Not documented in this handbook. See Eliasson-
Heiman-Olavi (1978).
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APPENDIX A VARIABLES COMIEG OUT FROM IEITIALIZA-
TION, AN ALPHABETICAL LIST

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

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

ables" from Section 1 are used to describe types of

variable.

This variable 1list is of utmost importance in

connection with simulation experiments. To be able

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

consulted.

This list also specifies the result of the initia-

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

notes.

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

the variables below.

Note that Appendix A vyields 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 wvariables below (with exception of
FAINKOP and BRINKOP), are inputs to the model.
Start-up variables usually refer to the last
quarter 1976 since the model is run by quarters.
Some variables also refer to the whole year 1976,
though. In the "code-column" we write vectors
and matrices with indexes; we write v(i) instead
of v, if v is a vector. In the "type-column" we

tell the range of the index 1i.

MODEL VARIABLES
— Amn Alphabetical List

Code Type Used in (purpose)

ALFABW Constant, INVFIN to determine
micro variable, firms' desired change
parameter in borrowing. INVFIN =

investment part of model

ALFA3 Constants, The household sector
ALFA4 parameters part of the model
AMAN (i, j) Start-up vari- For each firm, a three

able 1=1,2,3... component vector accomo-
number of firms dating the two-quarter
i=1,2,3 lag of layoffs

micro variable

AMANAyear Technical vari-
able, needed
for simulation

BAD(1i) Start-up Investment financing
variable, part of the model.
micro variable Counts number of quar-
i=1l,2...number ters a firm has negative
of firms net worth. If BAD > 6
then it is nullified
in the model

BETA Constant, Constant used to compute
micro variable optimum finished-goods
parameter inventory level



Code Type Used in (purpose)
BETA1(j) Constant. COMPUTE EXPENDITURES to
Vector of adjust household expen-
length 12 ditures in different
i=1,2,...12 categories to the income
constraint
BETA2(3) Constant, COMPUTE EXPENDITURES to
j=1,2,...12 adjust household expen-
ditures in different
categories to the income
constraint
SUM (BETA2) =1
BETA3(3) Constant, COMPUTE EXPENDITURES to
j=1,2,...12 adjust household expen-
ditures in different
categories to the income
constraint. All BETA3(j)
= 0 for the present
BETABW Constant, INVFIN to determine
micro variable, firms' desired change in
parameter borrowing. INVFIN =
investment financing
part of the model
BIG(1i) Constant, Maximum inventory level
micro variable (fraction of sales).
i=1,2,3... Finished goods
number of firms
BRINKOP( Jj) Information Average input share in
variable each industrial sector.
j=1,2,3,4 For the definition of
input share, see Section
3.3 in this handbook.
BRINKOP=input/production
BW(1i) Start-up A firm's total borrowing
variable, Last quarter 1976
micro variable
i=1,2,...,
number of firms
CHM (i) Start-up Yearly change in M
variable, (profit margin).
micro variable Change 1975-76
i=1,2,3...,
number of firms
CVA(3) Start-up CVA = QC but in
variable fixed prices

3=1,2,...11
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Code Type Used in (purpose)
DELAYAINV (i, j) Start-up Investments between
variable plan and fulfilment.
micro variable Three stages
i=1,2,...,
number of firms
j=1,2,3
DP (i) Start-up Yearly change
DW (i) variables, (a fraction) of P, W,
DS (i) micro variables S and Q respectively
DQ(1i) i=1,2,...,
number of firms
DVA (i) Start-up Change in VA
variable, (a fraction)
micro variable
i=1,2,...,
number of firms
DUR Index DUR = 3
El Constant, Used in YEARLY EXPECTA-
E2 micro variable, TIONS in the model. E2=0
parameter at present (Jan. 1982)
ELINV Constant, An elasticity, reducing
micro variable, firms' desired new bor-
parameter rowing (and hence in

vestments) whenever ca-
pacity utilization is
low. Used in INVFIN.

ENTRY Constant, A parameter regulating
parameter the inflow of new
persons to the labour
market (quarterly
fraction of the total
labour force)

EPS Constant, EPS = 0 and thus
micro variable, redundant at present
parameter (Jan. 1982)

EXOAQCHTXVAl(j) Exogenous TAXVA2 = value added
time-series tax rate =

EXOAQCHTXVA2(7J) j=1,2,...NQR, "MOMS "EXOAQCHTXVA2 is

NQR = number of change in the "MOMS-

guarters in the rate". TXVAl refers to

simulation investment goods.
EXOAQCHTXVAL is the
change in that tax rate
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Code Type Used in (purpose)
EXOAQDINVBLD(j) Exogenous Quarterly change
time-series (a fraction) of QINVBLD
j=1,2..NQR = investments in
NQR = number of residential construction
quarters in the
simulation
EXOAQDINVG(]) Exogenous Quarterly change

EXOADINVIN(J)

EXOAQDPFOR (i, )

EXOAQDPIN (i, j)

EXOAREALCHLG(])

EXOARI{3)

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

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

Exogenous
time-series

(a matrix)
i=1,2,3,4
j=1,2,3..NQR.
NOR = number of
quarters in the
simulation.
micro variable

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

Exogenous
time-series
j=1,2,..NOR
NQR = number of
quarters in the
simulation

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

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

Quarterly change

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

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

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

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

The rate of interest
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Code

Type

Used in (purpose)

EXOARIBWFOR( j)

EXOARIDEPFOR(3)

EXOARSUBS (i, j)

EXOATXC (5)

EXOATXI1(75)

EXOATXI2(3)

EXOATXW ()

Exogenous
time-series
j=1,2...NQR
NOR = number of
quarters in the
simulation

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

Exogenous
time-series,
micro variable
i=1,2,3,4
i=1,2,...NQR
NQR = number of
quarters in the
simulation. i =
sector index

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

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

Exogenous
time-series

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

The foreign lending
rate of interest

The foreign deposit
rate of interest

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

Corporate tax-rate
(Tax on firms)

Income-tax rate
(for households)

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

Payroll-tax rate for the
non-government sectors
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Code Type

Used in (purpose)

EXOATXWG ()

Exogenous

time-series
j=1,2...NYR
NYR=number of
years in the

simulation

EXPDW (1) Start-up

EXPDS (i) variables,

EXPDP (i) micro variables
i=1,2... number
of firms etc.

EXPXDP Constants,
micro variables

EXPXDW parameters

EXPXDS

FASS Constant

FD Constant

FIP Constants,

FIW micro variables

FIS parameters

FirstAsimAyear Technical vari-
able, needed
for simulation

FundsAareA Constant

enough

FAINKOP (1) Information
variable
i=1,2,...

number of firms

GAMMA

Constant,

micro variable,
parameter

Payroll-tax rate for the
government sector

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

Expected rate of
price-change
Expected rate
wage-change

Expected rate
sales—-change
These are the
components of
expectations,
exogenously

of
of
constant

entered

Bank-parameter
Bank-parameter

Used in "Quarterly-
Expectations" in
the model

Bankparameter

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

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

IMBETA

IMBIG(1)

IMP(i)

IMP(3)

IMPLPAREF

number of firms

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

Constant,
micro variable,
parameter

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

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

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

Technical vari-
able needed for
simulation

increase in price level,
wage level and sales

Redundant at present
because E2 = 0

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

Maximum inventory level
(fraction of sales).
Input goods

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

Import share 1n external
sectors 5,...10.
Constant.

NOTE: IMP is a start-up
variable and a constant
at the same timel
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Code Type Used in (purpose)

IMSMALL(1i) Constant, Minimum inventory level
micro variable (fraction of sales).
i=1,2,... Input goods

IMSTO(i, j)

IN

INVEFF(1i)

10(i,3)

102 (i,3)

103 (i,3)

IOTA

K1(1i)

number of firms

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

Vector-index

Start-up
variable

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

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

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

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

Constant,
micro variable,
parameter

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

number of firms

Inventory level of input
goods for each type of
product (10 sectors).
Fixed (1976 year's)
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, 10x10 matrix.
Tells the share of pro-
duction in sector j
coming from sector i

10

¥ I0(i,j) + value
i=1
added share = 1

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

Input-output coeffi-
cients. Submatrix of
I0(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
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Code Type Used in (purpose)
K2 (1) Micro variable For each firm,
start-up vari- 1its current assets
able i=1,2,... last quarter 1976
number of firms
Kappal Constants Bankparameters
Kappa?2
K1BOOK(1i) Start-up For each firm, the book
variable value (1976) (for
micro variable taxation purposes) of
its production equipment
KSI Constant, A constant, used in
micro variable, LABOUR SEARCH which
parameter tells by how much a firm
raises its own wage
level after it has per-
formed an unsuccessful
attack
KSI = 0.25 at present
L(i) Start-up vari- Number of people
able i=1,2... in each firm.
number of firms Last quarter 1976
micro variable
Lamdal Constants Bank-parameters
Lamda2
LastATXI2Ayear Technical vari-
able needed for
simulation
LastAyear Technical vari- LastAyear = 1976
able needed for
simulation
LEFT(1) Logical vector Logical vector indicat-
(start-up ing whether a firm is
variable) out of business or not.
i=1,2... During simulation
number of firms LEFT(i) takes the value
zero if firm i is
nullified (deleted)
LG Start-up Number of people em—
variable ployed in the government

sector last quarter 1976
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Code Type Used in (purpose)
LIOB Start-up The bank's holdings of
variable "liquidity" of an
unspecified nature.
Updated in BANK UPDATE
LIQBFOR Start-up The bank's current hold-
variable ings of foreign "li-
quidity" of an unspeci-
fied nature. Updated in
BANK TRANSACTIONS
LOSS Constant, Used in connection with
micro variable, production function
parameter
LU Start-up Number of people unem-
variable ployed last quarter 1976
M(1i) Start-up Profit margin
variable (profit/value added) for
micro variable each firm the whole 1976
i=1,2...
number of firms
MARKET (1) Start-up MARKET(i)=1 or 2 or 3
variable or 4. This variable
micro variable tells to which sector a
i=1,2,3... certain firm belongs
number of firms
MARKETAITER Parameter Telling the number of
iterations in the
product market process
in the model
MAXDP Constant, ADJUST-PRICES
micro variable, in the model
parameter
Maxqgchri Constant Bank-parameter.
Maximum change in
rate of interest
Maxri Constant Bank-parameter
Maxridiff Constant Bank-parameter
MB Constant Bank-parameter
Minri Constant Bank-parameter
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Code Type Used in (purpose)
MHIST (1) Start-up For each firm,
variable an average of past
micro variable profit margins
i=1,2,3... (a fraction)
number of firms
MKT "Vector index" 1Index for industrial
MKT=1,2,3,4 sectors=1,2,3,4. In the
APL-language "vector
indices" are allowed.
MTEC(3) Start-up On each market, sector
variable 1,2,3,4, a technology
micro variable factor of modern equip-
j=1,2,3,4 ment (potentially pro-
duced units per person
and quarter). Last
quarter 1976. Production
function parameter
NDUR "Vector-index"
=1,2,4,5...11
NDURADUR "Vector-index"
=1,2,3,4...11
NITER Parameter Telling the number of
labour-market itera-
tions in the labour mar-
ket process in the model
NH Constant The number of households
in the model
NMARKETS Index The number of industrial
sectors in the model=4
NWB Start-up The net value of the
variable bank. Residual between
assets and liabilities
OMEGA(3) Constant, A distribution vector
micro-variable indicating how firms'
j=1,2,...10 outlays for investments

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

Type

Used in (purpose)

OMEGABLD( j)

OMEGAG ()

OMEGAIN(7)

ORIGMARKET (i)

P(1i)

POSG

POSGFOR

PAREF (3)

Q(i)

Constant
i=1,2,...10

Constant
j=1,2...10

Constant
j=1,2,...10

Vector
i=1,2...
number of firms

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

Start up
variable

Start up
variable

Constant
j=1,2...10

Start up
variable

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

A distribution vector
indicating how invest-
ments in residential
construction result in
purchases from 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
(IMPORTANT)

The government's net
position in the bank

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

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

Yearly production in
each firm 1976,
in fixed (1976) prices
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Code Type Used in (purpose)

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

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

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

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

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

price index QCPI.
Last quarter 1976

QDI Start up Disposable income per

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

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

basis) .
Entered exogenously

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

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

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

QIMQ(1i, 3) Start-up Each firm's quarterly
variable purchases of each kind

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

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

Type

Used in (purpose)

QINPAY

QINV (i)

QINVBLD

QINVG

QINVLAG (i)

QINVIN

QP (1)

QPDOM (5)

QPFOR(J)

Start-up
variable

Start-up
variable

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

Start-up
variable

Start-up
variable

Start-up
variable

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

Start-up
variable

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

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

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

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

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

The foreign price index
last quarter 1976.

4 sectors. Each firm has
the same foreign price
in a sector



- 112

Code Type Used in (purpose)
QPH(3) Start-up Domestic prices for
variable households for 10
j=1,2...11 sectors. The 1ll:th
component is redundant,
but must be there for
technical reasons
Q0 (i) Start-up Same as Q, but applies
variable to quarter instead of
micro variable vyear. Last quarter 1976
Qs (i) Start-up Same as S, but
variable quarterly variable.
micro variable Last quarter 1976
QSAVHREQ Start-up One quarter's reduction
variable in aggregate household
borrowing
QTOP (1) Start-up Potential maximum pro-
variable duction in each firm's
micro variable production function
i=1,2,3... Last quarter 1976
number of firms
QTDIV Start-up One quarter's aggregate
variable payments of dividends
from firms to households
Last quarter 1976
QTTAX Start-up Total tax receipts by
variable the government during
one quarter. Updated in
GOVERNMENT ACCOUNTING.
Last guarter 1976
QVA (i) Start-up Same as VA, but last
variable quarter 1976 instead
micro variable of the whole year
ow (i) Start-up Same as W, but refers to
variable quarter instead. (Wage
micro variable 1is expressed as the
yearly wage-sum though)
QWG (1) Start-up Same as WG, but refers
variable to last quarter 1976.
micro variable (Still expressed as
i=1l,2... early wage-level)

number of firms
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Code Type Used in (purpose)
R Constant, Used in
micro variable YEARLY-EXPECTATIONS
parameter in the model
REDCHBW Constant, Maximum allowed change
micro variable in borrowing
parameter (fraction of borrowing)
RES (i) Start-up Parameter connected
variable with the production
micro variable function
i=1,2...
number of firms
RESDOWN Constant, Used in connection with
micro variable production function
parameter
RESMAX Constant A constant telling
micro variable, maximum slack any firm
parameter can possibly have
RESMAX = 0.2 (Jan. 1982)
RET Constant, Retirement rate on the
parameter labour market (a frac-
tion on quarterly basis)
RHO Constant Physical depreciation
micro variable rate of production
parameter equipment (a fraction on
quarterly basis)
RHOBOOK Constant Maximum allowed de-
micro~variable, preciation rate of pro-
parameter duction equipment, for
taxation purposes. A
fraction quarterly basis
RHODUR Constant, Depreciation rate of
parameter consumer durable goods
(a fraction on quarterly
basis)
Rfundl Constant Bank parameters
Rfund2
RI Start-up Rate of interest
variable (a fraction).

Last quarter 1976
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Code

Type

Used in (purpose)

R1A1SAEXOGENOUS Logical

RLU

RSUBSACASH (i)

RSUBSAEXTRA (1)

RTD

RTRANS

RU

RW(1i)

S(1i)

variable

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

R1A1SAEXOGENOUS = 1
means that EXOARI will
be used, 1i.e. rate of
interest will be exo-
genous

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 INIT; assumed
constant

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

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

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

SAV Index. SAV=12

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

number of firms See Section 3.3

SKREPA Constant, A constant factor by
parameter which the probability

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

CONFRONT

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

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

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

experiences. Equal for
all firms

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

experiences

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

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

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

number of firms
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Code Type Used in (purpose)
STODUR Start-up Each hcousehold's stock
variable of durable goods,
current prices,
last gquarterl976
TEC(1i) Start-up Parameter connected with
variable the production function
i=1,2... of the individual firm
number of firms
THETA Constant Parameter used in the
micro-variable labour market-process
parameter in the model
ThisAyear Technical = 1976
variable needed
for simulation
TMFASS Constant Bank-parameter
TMFD Constant Bank-parameter
TMIMP(3) Constant Time constant for Swed-
j=1,2,3,4 ish consumers to adjust
micro variable import share (of demand)
parameter in each of the 4
industrial sectors
TMIMSTO Constant Constant used for inven-
micro variable tories. See the PLANQRE-
parameter VISE-part of the model.
Has to do with adjust-
ment-speed to optimum
inventory level
TMINV(J) Constant Average delay time to
micro variable install investments in
j=1,2,3,4 new production equipment
parameter Used in INVFIN; assumed
to be equal for all
firms in a sector.
Sectors 1,2,3,4
THMSTO Constant Constant used for inven-
micro variable tories. See the PLANQRE-
parameter VISE-part of the model.
Has to do with adjust-
ment-speed to achieve
optimum inventory level
TMX(J) Constant Time constant for firms
micro-variable when they adjust export
j=1,2,3,4 share. Common to all

parameter

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

as: yearly wages/number
of people
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Code Type Used in (purpose)
WGAREF Copy of WG for
technical
reasons
WH Start-up Each household's wealth
variable last quarter 1976

(current value of its
bank deposits)

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

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

number of firms Last quarter 1976

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

Z Index
Z=11

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

The contents of this workspace are listed below. The
names are stored in the text-variables:

VARIABELGRUPP1, ...VARIABELGRUPP5, GRUPPI.

Two functions COPYSAVE and KILL are also stored in this

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

o

f
A
]
A
[
A
L]
A
A
fa
A
A
]
fi
R
R
R
R
]

OOKUMENTATION
OKUMENTATION
NOCUMENTATION:

COMPLETE LISTS OF OUTPUT-VARIAELES FROM INITIALIZATION

VARIABELLISTAl= EXOGENOUS VARIAELES

VARIABELLISTA2= ENDOGENOUS VARIARLES

VARIABELLISTA3= CONSTANTS

VARIAELELISTAU, VARIARELLISTAS= OTHER VARIAELES (TECHNICAL)
GRUPP1 = VARIAELES WHICH ARE TAKEN DIRECTLY FROM INPUT-
WORKSPACE MACRO.

IF NEW VARIABLES ARE ADDEL TO THE INITIALIZATION,THE
VARIABRLELISTS ABOVE HAVE TO EE UPDATED WITH THE NEW
VARIABLES, DTHERWISE THE VARIAERLES WILL KE DELETELD

IN THE FUNCTION OUTPUTAOPERATIONS.

FREDIRIK BERGHOLM ,DEC 1981
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APPENDIX A: WORKSPACE VLISTS

VARIARELGRUPP1

EXOARSUBS QINVG EXOAREALCHLG EXOAQDINVG GKOFF OMEGAG XIN IMP IO I02 103
OMEGA OMEGAELD QINVELDI QINVIN EXOAQDINVIN EXOAQIINVELD QPFOR EXODA
QIPFOR EXDAQIPIN SHARE QIMTEC EXPXDP EXPXDW EXPXDS RET ENTRY EXO
AQCHTXVA1 EXOAQCHTXVA2 MTEC WSG RSURSAEXTRA RSUESACASH NH OMEGAIN

EXOATXC EXOATXI1 EXOATXW EXOATXWG EXOARI EXOARIEWFOR EXOARIDEPFOR
RET ENTRY EXOAQDINVELD

VARIAEELGRUPP2
LG QWG WG LU IMP QPIOM X HISTOP HISTDW HISTDS HISTOPLEV2 HISTOWDEV2 HI
STDSDEV2 MHIST QIM@ L EXPDP EXPDW EXPDS DP IW DS DQ QP QW @S @& @
VA @ P S W VA M DVA AMAN IMSTO STO QTOP TEC RES K1 K2 BW INVEFF
QINV QINVLAG DELAYAINV QTDIV K1EOOK QDWIND TSTOCURF
TSTOCURM QPH WH WHRA QC CVA QICPI STODUR GSAVHRE@ QCPI KAEOOK GQIP
DOM HISTDPLEV HISTOWDEV HISTDSDEV CHM QDI
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APPENDIX A: WORKSPACE VLISTS

VARIARELGRUPP3

BETA TMSTO IMERIG IMSMALL TMIMSTO IMBETA RHO RHOROOK RESMAX LOSS RESDOWN
WTIX RW ALFAEW BETAEW ELINV RTD TMINV EPS TMX TMIMP RLU MAXDP UTRE
F_R E1 E2 SMP SMW SMS FIP FIW FIS GAMMA THETA KSI SKREPA IOTA SMAL
L BIG RTRANS POSGFOR TMFASS TMFD FI' FASS KAPPA1l KAPPA2 RFUND1 RFU
NI'2 LAMDA1 LAMDA2 MAXQCHRI MB MAXRIDIFF MINRI MAXRI FUNDSAAREAENOU
GH RHODUR ALFA3 ALFA4 BETA1 EETA2 BRETA3 SMOOTH SMT EAD REDCHEW

VARIAERELGRUPPY
RIAISAEXOGENOUS MARKET MKT IN NDURADUR DUR NITER MARKETAITER SAV Z NIUR
LEFT ~ FAINKOP BRINKOP

GRUPP1
TXVA1 TXVA2 RI NWE LIGR POSG LIGEFOR RU QCHRI QTTAX QINPAY LASTAYEAR T
HISAYEAR FIRSTASIMAYEAR AMANAYEAR LASTATXI2AYEAR NMARKETS EX0ATXI2
IMPLPAREF Txy3
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APPENDIX Bl MACRO- AED MICRO-DATA
DOCUMENTATION DEC. 1983
WORKSPACE MACRO AND SI76

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

year.

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

The variables are:

AMANAYEAR BLDARATEL BLDARATE2 EXOAQTXVAL
EXOAQTXVA2 EXOARI EXOARIBWFOR EXOARIDEPFOR
EXOATXC EXOATXI1 EXOATXI2 EXOATXW
EXOATXWG FIRSTASIMAYEAR GARATEL GARATE2
HISTATXVA2 HOURSAPERAYEAR HUSHALLSDEP IMPLAPRIS
IMPLAPRISAIN IMPLPAREF INARATEL INARATEZ2
INITAGROWTH I076 IOCOEFF76 LASTATXI2 AYEAR
LASTAYEAR LGTRENDCH LIQB LIQBFOR

LON LONAOFF MACROLIST NMARKETS

NWB POSQ QCHRI QINPAY

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

TXVA2 TXVAZ TXW RSUBS
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AMANAYEAR Probably redundant (jan 1982) ,but needed for technical reasons.

75

. ouﬁlghanhTEl Growth-rate of investments in reésidential housing,1976.

. <19

"BLDARATE?2

1.00279, Long term growth rate,investments in residential housing. (yearly change)
EX0AQTXVAL

00000 vValue added tax on investments goods.Quarterly series atarting with
EXDAQTXVAZ first quarter 1977.

0.15 0.15 0.15 0.171 0,171vValue added tax .Quarterly series starting with first quarter 1977, |
EXDARI

t £ interest, terl ries starting with first uarter 1977,

0.0981 0.0986 0.0979 0.096 D 0587 0, 1011 00558 0. 0095 0. 0908 0. 0650 0.0907 00905 0.1049 o
EXOARIRWFOR See appendix A. Quaterly series starting with first quarter 1977, w

0.061% 0.0714 0, 0746 0.0768 0.0847 0.093) 06,1191 0.1081 0.1093 0.1243 508 00,1737 \
EXOARIDEPFOR See appcndix A, QuarLerly series starting with first ‘quarter 1977.

0.0319 0.0569 0.0677 0.0709 00,0731 0.081 0.0894% 00,1154 0,10uY% 00,1056 0.1206 0.1u471 0.17
EXOATXC

0.564 0.58 0,575 0.575 Tax-rate,firms.Yearly serles starting with 1977.

0,392 %XSQIXIl Income-tax rate ,households.Yearly series starting with 1977.

v _~ Ope k)

EXDATXIZ2 Probably redundant,but needed for technical reasons.

0.0005512% 0.0005166
EXOATXW

0.2803 0.289 0,280 0,294 Wage-tax rate.Yearly series starting with 1977.
EXOATXWG

0.307 0.309 0.309 0.312 Wage-tax rate,goverment sector.Yearly series starting with 1977.



”
1.0873

1.0326

1600
1.1339

88,
84,
80
82.

LY
7.
83.
5.
83.
81

FIRSTASIMAYEAR
GARATE1
2
GARATEZ2
?
HISTATXVAZ2
0.12
0.15
0.15
0.15
HOURSAPERAYEAR
HUSHARSDEP
00000E1L1
IMPLAPRIS
27192527 4.
P20u3277 96,
. 23072889 89.
236093535 89,
IMPLAPRISAIN
78647333 90,
10u80123 6.
W7u57627 85.
1002004 87.
97033657 89,
60625 89.

18783677
36711281
US4
78433598

?6869026
87819857
2672751
6252505
90370793
67633929

0.12
0,15
0.15
0.171

100
100
100
100

100
100
100
100
100
100

APPENDIX Bl WORKSPACE MACRO

First year of simulation.77 stands for 1977.

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

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

3'12 VALUE-ADDED TAX ,"moms".

4

0.15 Rows: Years ,starting with 1974.

0.171 Columns: Quarters . 1

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

¥t

Household”s bank deposits 1976.

107.3170732 ypARLY PRICE~INDE{ SERIES,domestic prices.
103.5372849 K
106.607236% Rows: Sector 1,2,3,4 (Industrial sectors)

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

YEARLY PRICE-INDE{ SERIES,domestic prices.

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

L4, 0635957

108.8657106 Columns: Years;1974 ,1975,1976,1977
105.511022 \
111,.8653736

111,1049107




APPENDIX B1 WORKSPACE MACRO

Value added shares, from input-output matrix 1976.
e.1l0 sectors. (percentage-figures).

IMPLPAREF :
2 o =aV3du dded_share=l-jnputshar
7.18 40,38 G5, 34 30,91 60.26 58 35UF0GoEEd,FP3EeT 15 R This variable is used in some print-
out functions in the MOSES-workspace.

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

INARATE1
1.,08045
INARATER
1.02519 Long term growth rate of investments in non-industrial sectors, (yearly
INITAGROWTH change) .
Growth rate,labour productivity in the 4 industrial
sectors (sector 1,2,3,4).Used in function secondarypdata in

0.064 0.056 0.06 0,023
the initialization procedure.

GZ1



5272
2029
54
803
2u00
2951
4136
1235
P04
3293
63
8736
154
32933

758
1953
3522
5102

2u3

81

374
2929

73
8849

24785

APPENDIX Bl WORKSPACE MACRO

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

14

1076

2890
5195
2354
2u28
1964
210
600
1198
u1
3338
71
14351
119
35u23

1076
5399
9075
14903
55944
6807
24
2346
26970
3580
30617
0
0
0
155664

rows and 21 columns.

Documentation ,see section 3.

The first 10 columns.

5869 1321 2u5 4 0 4192 ou2
4805 L4465 908 117 0 3498 170
12296 ?15 503 213 0 6294 171
2041 14872 2078 87 0 2648 102
341 10768 383 1 0 1689 ]
79 63 26 i40 0 418 ]
151 261 130 213 0 1009 488
2838 961 1383 162 0 10928 708
W75 485 238 171 0 1118 328
5919 4uo02 1792 640 0 ?143 W26
2 2377 163 10 0 350 S
27422 19551 11452 2529 0 50892 6395
178 51 b1 35S 0 238 0
62558 55738 19341 W13 0 2417 9738

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

0 0 0 380 2754 12137 “11u78

558 0 869 2170 1135 14735 T12965
3110 0 4836 10231 1687 29947 T24563
112 0 17% 132 752 Th50 “15980

0 0 128 408 95 1351 3597

0 0 0 0 &7 1134 3015

0 0 0 0 188 1778 T6u91
17893 12436 4682 765 1067 7062 Hu53
0 0 0 0 L) 319 306

379 0 591 0 316 10370 “16362

0 0 0 0 0 o 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
22052 12436 11281 14085 7163 86284 T99209

1943
2035
3079
6484
312

0

842
9874
1010
25656
2261
&n383
1
117881

214
5329
7896

T29493
3763
2230
T6025
6221
w21
29u96
0

0

0
T27209

32933
35423
62558
55738
19341
4413

0
2417
9738
117881
0

0

0
430440

971



INPUT-OUTPUT coefficients

See function COEFEAIO

0.06
0.03
0.02
0.07
0.09
0.13
0.04
0.03
0.10
0.00
0.27
0,00

IOCDEFF76
.08
.15
.07
.07
.06
.01
.02
.03
.03
09
.00
4l
0.00

ocoocooooc oo o

CoooDOoooOoOoDO00OO

.09
.08
.20
03
01
.00
.00
.05
W01
09
.00
Uy
.00

APPENDIX Bl WORKSPACE MACRO

on p.l2

The first 10 columns

0.02
0.08
0,02
0.27
0.19
0.00
0,00
0.02
0.01
0.08
“0.04
0.35
0,

00

in this appendix.See also section 3.

0.01
0.05
0.03
0.11
0.02
0.00
0,01
0.07
0.01
6.09%
0.01
0.59
0.00

0,02
0.03
0,05
0,02
0.00
0.03
0.05
0.04
0,04
0.15
0,00
0.57
0.01

0.00
0.00
0,00
0.00
0.00
0.00
6.00
0.00
0.00
0,00
6.00
0.00
0.00

0.05
0,04
0.07
0.03
0.02
0,00
6.01
0.12
0.01
0.10
0.00
0.55

0.00

estimated from 1I076.Vertical sum=1.13 rows,l9 columns.

0.10
0.02
0.02
0.01

0.00
0,05
0.07
0.03
0.04
0.00
0.66
0.00

0.02
0.02
0.03
0.06

0.00

Lzt
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INPUT~OUTPUT coefficients,continued.

TO0COEFF76
0.03 0.03
0.08 0.06
0.14 0.10
0.21 0.36
0.01 0.0
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
LASTATXI2AYEAR
78
LASTAYEAR
76
LGTRENLICH
7875
LIGE
4,630900000E10
LIQEFOR
10924000000
LON

8376281000 1.065

S02900E10

Column 11,12..19 .Final Demand 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 “0.01 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 0,04 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 g

Probably redundant at present (jan 1982).

"Year-counter" in the model.Start-value=76 (stands for 1976).
Trend growth in the goverment sector.Number of veople added (net)
each quarter.
See apvendix A. 1976.
See appendix A. 1976.
Total wage-sum in the 4 industrial sectors,
2.400718000E10 1.450339000E10 1,2,3,4 . 1976.
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LONAOFF Total wage-sum in the goverment-sector.1976 snd 1977.
5.807200000E10 &6.994700000E10
NMARKETS Number of industrial sectors in the model. (=4)
I
NWE See appendix A.1976.
T.T7RUBT6T0ELD
POSG .
“7.396300000E10 See appendix A.1976.
0 UOU?QCHRI Change in rate of interest,last quarter 1976.
QINPAY :
3. 240000000510 See appendix A.Last quarter 1976.
QTTAX i
3.780000000E10 Total tax receipts by the government,last quarter 1976.
RI
00,0979 Rate of interest,last quarter 1976. ;
RU o]
0.016 *) Rate of unemployment,1976.
SALES76 ' !
2.913290600E10 3,788546400EL0  7,025235800E10 &6.988083000E10 Total sales in the 4 industrial sectors,
THISAYEAR . - ;
76 “Year counter"in the model. (sector 1,2,3,4) in producer”s prices,1976.
TIM
. - Total number of working-hours during a
204338800 2649428 5 3 5 ; : ;
TIMAOFF HEW30 606865110 398119570 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 following variable is,usually,used
instead of SALES76:

NYSALES76
3.6460000000E10 3.930000000E10 &.950000000E10 64.180000000E10



101

?9 .4

?9.9

?9

TLAEXP
U

?9.7
183.1
182.9
175.7

233.5

105, 4
180.9
183.9
203

244, 5

108.5
137

168.3
200.3

225.7

106.5
42,7
164.8
200.8

230.2

APPENDIX Bl WORKSPACE MACRO

Export price index,the four industrial sectors. (sector 1,2,3,4)
1 ..1980:2

These series are used to form future price-series.See function TLAE( PAPRISAT6

Price-series, 38 quarters.

on p.

101

?9.6

100.95

12 in this appendix.

108.3
190. 4
185.1
178.1

2352

109.2
188

184.8
201.1
258.6

110.3
141

173.2
202.8
235.1

112.3
15,5
167.8
203.3
240.6

?8.6

100.2

100

100.4

120.5
184.4
181.,7
185.7

235.6

113.4
19u.4
182.4
204.6
266.5

111.8
144, 9
17%,2
207.4
2u2.,7

115.8
8.2
170.5
204.,1
239 .4

1971:

96.5

101.8

101.95

101.5

132.3
177.1
183
193

118.2
190.6
184.2
207

115.9
150

179.9
209.9

118.7
150.3
178,2
208.3

o
a
8]

103.5

103.2

i04.2

143.9
172.6
182,

203.9

123.2
187.2
187.5
216.8

120.9
154.3
183

213.2

122.9
152.6
183.5
219.8

105.7

104.8

103.2

168.7
173.9
186.7

210.2

149 .4
184.9
195.9
228.8

127.9
157

188.9
220.1

133.,2
155.2

185.7

221.9

?6.6

105.3

108.1

106.3

177

177.3
180.4
223.3

163.5
182.4
199

235.8

131.2
165.2
190.5
22u.3

139.5
162

191.7
226.8

SECTOR 1

SECTOR 2

:'SECTOR 3

SECTOR 4

0€T
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TRENDH Trend change (quarterly change) in domestic price index
0.0133237 for sector 5,6..10 .
0.00840916

0.01729822
G,0124923
0.00989622

0.014+1188
561 TXC Corporate tax-rate. 1976.
TXI1 Income tax-rate (households).1976. \
TXVAL Value added tax,investment goods.Last quarter 1976. :
=
015 TXVAZ2 Value added tax-rate,"moms". Last quarter 1976. |
N vl
TXW Wage~-tax rate . 1976.
267
277 TXWG Wage-tax (government-sector) rate.l1976.
RSUES

] Subventions to the 4 industrial sectors, (sector 1,2,3,4).
g 1976~."Food subventions " to sector 4.
0

L 035 Subventions are expressed as fractions of sales in each sector.
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VAGGRITAXL[IV
£11 v §:$§?¥£$AX Y This function estimates income-tax ,in kr.
v Usage: See function QDI_INIT,subfunction in appendix C.
VCOEFFAIOLQIV
V COEFFAIO;S; SUMMA; SUMMAMAT
[ ] Se(13 19)41076 This function estimates input-output coefficients
£21 SUMMA&+/LC11S ; 5
h t-output matrix IO76.
[31  SUMMAMAT¢(13 19) pSUMMA from the input-outp
(W] IOCOEFF76¢S+-5UMMAMAT
LS A 0+0 GER 1,MASTE KORRIGERAS !
-3 IOCOEFF76L;71¢0 =
v w
VTLAEXPAPRISATGL1IV ~
V  ReTLAEXPAPRISA7S N AR; CYCL; IIU; IIUM; DUMMY ; FUT . . 1
C11] A EXPORT-PRICE CHANGES WITH NEW DATA, COVERING PERIOD This function estimates
[21 A 1971:1 THROUGH 1980:2 fut £ price-changes.
[31 a OUTPUT IS QUARTERLY CHANGES FROM 1G-76 UP TO ENI' OF uture export price-chang
[ ] A SIMULATION = ARG. N. IIUR AND' NDUR ON THE AVER-
L51] A AGE TREND 1971-76. RAW AND IMED WITH A CYCLE FROM
(W] A 1980:3 AS THE ONE FROM 197%5:1
L71 AR (14 pTLAEXP)
€8l FUTE(L+4XN)-("1+AR-22)
L£91 CYCL&( 16414 pTLAEXP)

£101 DUMMY € ( "1+ (TLAEXPL ; 1+VAR-11+TLAEXPL ; vAR-11))

£111 DUMe 0 22 JDUMMY

£121 DUEY, FUT) pCCL, FUT) pCIIUMMY L5 154 CYCLI) ), C13CCL, FUT) p (UMMYL 2, 154 CYCL1) ) L, LLI(R(FUT, 2) o (+/DUMMYL3 4 ;1)
+(AR-1))

£131 DUL; WFUTIeDUL; v FUT1x2+3

C14]  ATEMPORARY CHANGE 4/12 1980,T0 LOWER FDREIGN INFLATION RATE

L1551 ReTM, D



APPENDIX Bl WORKSPACE SI76 — MICRO DATA

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

16 16 EéR91E5 25 14 27 24 16 8 0 0 18 32 21
28 17 0 0 27 32 0 30 0 18 6 24 1 2 2 2 15
23 11 11 30 31 29 0 4 11 0 23 28 30 30 26

0 18 32 21 0 19 19 1 8 8 0 7 19 0 16 0 22 7 14 3 9 9 9 9 22 16 18 25 28
0 3 23 2328 11 11 26 7 11 31 3 23 23 23 28 28 7 20 20 20 23 12 3

6 0 16 15 13 13 13 13 13 33 34 35 36 37 38 39 uo

8
S5
26 2

Firm-code.

LIST
1,01 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 3,25.3,29 3,32 3.34 3,346 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 4.22 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 1.93 3.91 4.91 4,92 4.93 4.9%
A vector telling what sector (1,2,3 or 4) a certain firm belongs to.
RAMARKET
1111111111111 1111111122222222222222222222222222222222223373
333333333333 33333333333333333333333344433 Iy 4y 22223222221
1T 13 4 4% 44y
122 COPX All firm-data lie in an enormous matrix with 122 rows and 50 columns.
k)
pFADATA All firm-group data lie in an enormous matrix with 40 rows and 26 columns.
uo 26

X and EADATA are not listed in this documentation,because the fiqgures are
given by the firms provided that the figures aren”t published,

€ET
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AMANAYEAR

134 -

MACRO DATA 1982 (WORKSPACE MACRS2)

EEEE T RARRR
75

AARRK ELIDARATE ) L E R RN
1.0%5

AKARR ELDARATED RAARK
1.12

KARRR EXOART=VA] ARRKR
Q0

AR KKK EXOART=VAD ARAAR
0O.11 0,11 0,11 0,11

EEE RN EXOARI ARARR

O 1226 0.1224 00,1287

EXOARIEWFOR
0.,0971 0.10

0,075

0.1227 0.1198 00,1222

0.101 0.105

RAKRA

0.

1195

0.11641

AAARK EXOARIDERPFOR AARRA
Q.0921 0.0924 0.0992 0.0%72 010132
ARKRA EXOATXC ARARA
0.583 0,927 0.527

AARRA EXOATHIY ARARR
Q.28

PP EXDATXID EARAK

0.00055124 0.,00054464
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APPENDIX B2 continued

RAKRKA FIRSTASIMAYEAR ARRAR
=23

ARRRR SARATE] ARARR
1.06

AR KRR SARATE KAKRR

Ak R AR HISTAT=VAZ AARRAK
O.11 0.11 O.11 0,11
0012 0.12 0,12 0.12
O.11 0,11 0011 0,11
0.11 0.11 ©.11 0,11

KA AR HOURSAPERAYEAR ARNRAR
1&00
ARRAR HUSHALLSTDEPR AXKKR

2.2246E11

AANRR IMPLPAREF ARARKR
15.7019828 25.2175221 39.48640172 32, 28852283 57.58724742 S5.101353583
57 .72465516 A2.77753359 51.73373933
IMPLAPRIS ARRAR
0.2 100 111.4
0.2 100 110.4
¥2.2 100 110.5
100 110.5
IMPLAPRISAIM AAKRR
20.4 100 110.4
0.4 100 110.4
0.4 100 110.4
¥1.4 100 10%
2301 100 110.5
233.1 100 110.5
IERE RN IMITAGROWTH ARK KK

Q.04 0056 0,06 0,02

ARRAR IMNARATEZ RAKRAR



: 7T
2RI 1464460
1743 A0321
13244 102

20
7265
(8]
D244
0
52224
10764
1710 10700
4405 12000
5700 20800
11510 115000
544 12000
122 (8]
245 14500
L6155 L7000
2194 11200
19270 52000
O
(0]
O

APPENDIX B2

INPUT-OUTPUT matrix, 1982,

12347
12209
ZAT2E

34£07

11032
112A35

#
N
*
~N
=ENER

(8]
Q
(8]
Q
41415

2637
11032
1201
26732
197324
(o]

540

8]
1152
2263
0
I
1454
104414

3773
Q
20429
327
235474

The remaining 11 columns.

O
2050
1140
412
200

8]

Q
110432
0

14 rows and 11 columms, below:

116
261
224
7%
1
109
24z
35
205
75
o]

continued

1220
T1500
TzZ241
202
427

(8]

0
54
T490
P50
(8]

(8]

Q
THYV0

gzz7
11600
1113264
4041
3155

[0}

1997
146617
2562
12503
@]
104724
1152
121412

202467
42914
L3969
12523
1947
2322
2703
12821
240
22122
O

Q

Q

the first
2909
1271
420
171
e}
0
1494
15467
10463
1427
(@]
170460
274
27175

T20652
2147
TL24
TR27954
0

O

o]

202620 T208120

NOTE: The name of the matrix is misleading. A more logical name would have been I082.

We have, however ;refrained from changing names of variables.

10 columms

5204
13397
7236
159460
€24

0

2428
20444
=447
7104%
4]
147745
T3044
285284

Final demand side of the matrix

566
14093
T20883
77994

TYYS2
T1373
T15931
T16207
“1117
73004
0

Q

7733
71995

131413
27175
235234

9€T



0.1%
0.10
0,03
0.02
0,02
0.0%
0,15
0.0z
0.032
0.12
0.00
0.146
0.00

IOCOEFF
0,0%
0.1%2
0.07
0.07
0.04
0.00
0.02
0.02
0.03
0.11
0,00
0.35

0.00

APPENDIX B2

continued

INPUT-OUTPUT coefficients for 1982 estimated from I076 on the previous page.

The matrix contains 13 rows and 19 columns. The vertical sum is equal to 1.0

74 .
0.10
0.11
0.21
0.032
0,01
0.00
Q.00
0,03
0.01
.11
0,00
0.3

T0.01

0.03
0.11
0.01
0.26
0.1%
0.00
0.01
Q.00
0.01
0.03
0.00
0.32
T0.01

0.02
0.02
0.02
0.11
0.02
0.00
0.01
0.04
0.02
0.11
0.00
0.52
T0.01

0.02
0.04
0,05
0,02
0,00
0,02
.05
Q.02
0.04
0.16
0.00
0,55
0.00

0.00
0O.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
0.00
O.00
0.00
0.00

0.05
0.06
0.046
0.02
0.02
0.00
Q.01
0.0%
0.01
0.10
0.00
0.53

—0.01

0.11
0.05
0.02
0.01
.00
0.00
0.03
T0.06
0.04
0.04
Q.00
0.43
T0.01

e
foNe]

[ ) X

el eoke)

.
o

)
.0
0.00
0.00
0.01
0.07
0.01
0.25
0.00
0.5z

0,01

=

LET
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APPENDIX B2 continued

INPUT-OUTPUT coefficients for 1982, continued. Below:column 11-19.
1OCOEFF74,

0.03 Q.0 0.00 0.00 0.00 0.02 0.18 0.10 0.12
0,02 Q.05 Q.00 0.00 0,02 0.10 0.21 0.22 0.20
0.11 0.09 0.31 Q.00 0.43 0.82 0.41 0.32 0.24
0.21 0.35 0.00 0.00 0.02 0.01 0.03 0.07? 0.12
0,01 0.04 Q.00 Q.00 0.01 Q.02 T0.06 0.01 0.03
0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.01 0,01
0,02 0.04 0.00 0.00 Q.00 0.00 0.01 0.02 Q.10
0.12 Q.20 0.49 1.00 0.42 0.04 0.01 0,04 0.01
0.04 0.04 0.00 0,00 0.00 0,00 0.07 0.00 0,00
Q0,27 0.14 0.00 0,00 0,08 0.00 0.14 0D.14A 0,14
0,00 0.00 0,00 0,00 Q.00 0,00 0,00 0.00 Q.00
0.00 0.00 0.00 0,00 Q.00 0,00 0,00 0.00 0,00
0.00 0.00 Q.00 Q.00 Q.00 0,00 Q.00 0,00 - 0,00

source: Fredrik Bergholm

ARARS LASTATXIDAYEAR AR KA
78

ARRRA LASTAYEAR R RKR
=2z

AARRR LETREMDCH RARARA
7875

RRRARR LIEE KRRARR

1.02012E11

RARRR LIREFOR ARAAR
2.9115E10

AXRAR L ON ARRRR

7344000000 2.2779F10 4.072E160 2.445(ElO

AARKR LONADFF
1.29076E11 1.39981E11
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APPENDIX B2 continued

ARRAR MEWEXOABRTXVAZ RARAR
O,1% 0,19 0.19 0.1%

ARRKRR HEWHISTATAVAZ AARAR
0.171 0.171 0.171 0.19

0.1% 0.1% 0.1% 0.13325
0.177 0.177 0.177 0.177

0.1% 0.1% 0.1% 0.1%

ARRRA HEWPOS S ARRRAA
T1E11

ARRAR HEWTXVAZ ARRARK
Q.19

ARRRK HMARKETS ARARR
4

RRRAR HWE ARRRKA
Z.2E1

ARRRR HYSALES7 & AKRRR

S.E5LZELO0 2.7321E10 1.17427E11 1.04227E11

ARKRAR POSE . AKKRK

T2.77039E11

ARRAR RCHRI ARRRR
T0.0003

ARRAK RIMPAY ARKRK
S.01922T5E10

REkRRK RPFOR RRARRR

104.05040% 105.57746292 102,755102 102,93268240!

ARRRR RTTAX AKRRR
7.193475E10

ARRARR RI KRKRA
0,13229

ARRRR RU KARARR
0.021

ARRAR RSUES ARRRR
[a]

O

Q

Q.035

ARKRR SALESZ ARARR

TLEDAZELQ 8.7Z21€10 1.17427E11 1.04227E11

XRAR THISAYEAR KAKAR

~
=2

AR AR TIM RARRK
100120000 = BZEL070000 244470000

RAKRR TIMAOFF KA KRR
1473520000 1730070000

NOTE: A number of new variables,compared to Workspace MACRO are introduced.



APPENDIX B2

Export prices,cf.

continued

140

Workspace MACRO. The change of these

prices are, now,

AARAR TLADE:P sanan Aalso a variable.
~0,. O=“4U#1879 T0.0364421487  0.0015128593  0.01962744622 0,04
0.02134735214 70.0033682008 0.0014064693 ~0.0014044944
0.00703224238 ~0.01254698224 ~0,03253182446 0.001441988%
0.029192702303 0O.04297146212 0. 0;41478561 0.0476204124
0.0479704797 0.0492957747 0.0Q7248322 0.03600823205
0.005958292 T0.0039432464673 0.0039643-11 0.00796019%
0.0073973347 0.03291772772 0.052720395% 0.0138003521
TO.02ZR7258342  0.0405040504 0.0211418435 0.03432959732
0.0372073804 0.0122914341  0,08L29L2963 0.0L7248L4L077
0.0145745254 — e
T0.0092457944 T0.0Z TOL0123966942 T0,0264992027 0,0035957852%5

0.0042L1 234634
Q.0Z29287910%
0,00771203223
0.02532742558
0.0119746047%
0., 0285221101
0O.004

0.0142450143
0.0z3945170¢

Q.02484L710524

0.0101010101

0.019?146415
0.027379400%
0.01464705322
0.0152008684
0.02119071465
Q.017540073%
0.01239646242
0.0108616944
0.0063775771
02546024094
0.0134229722
Q0,002 OS34A
0.02224469411
0.02448227642
0.0102794192
0.0141420%5
0.02146762006
0.01321147541

.03

0.021L6464646

1*0Jﬁ
171593

(o] ()()
Q.0L0070L714
Q.OES97762924
Q.0126404494
0.012337&623

21027z9
0.0153417015
). 0129593909
0.0172611111
0.0035541497
0. 00839322064
0.0272479544
0. 0379510204
0.01074498%7
0.0054644207%

0

)7?4’14?9
0. u{'441nc 5
TO..0043525571

0. 0193019802
11”107/”

0,05

Q. 01 4_70.”
0,007 7 kL

A AKKK

72.

74

£Q.

.Y

TLAEXP

L2806 bbL1
70.7 .4
101.2 100
123.2 127.

74.2
7E.6 0 7201
101.4 102
140.4 142,
g Az
79.
101.
132,
101
132.4

4

&2

4

3 ﬁ4.3

- N O k

.3
.1
-]

DO D IJJ

| r-. 0 \u rQ I'Ll

| = = s
.h

L3,
2100,
129.6
72.6 71,
77.2
104.7
4 144.2

25

104 .9
141.1
102.2
143,32

ARKRR

& 475
70.5
5101,

L2
k=)

125.64
7 69.8

109
147
.4
R4,
102,
143
110,

112

65

[<1=]

4

o

110.

2
o
=
=2

0.01710732095

70.2
73.6
2 102.1 104.1 111.7
144,32 147.2 a
70.4 70,
7%.4 7.2 :

150.4 154

27.9

11
145.4 1
111.5
147.2 152.%5 15

T0.0042272381

0.0195822454
471172
531453
0. 04LD744514

0.0455

Q.0I7245223

0.0194174757

0.02324A1527
0.0450542204
0.0132025023
0.0337342524
0.0274240°4
0.04774535¢€1
0.0464516127
0.019135365

0,0521512234
0.045292014%
0. ﬂb‘ 757705
0.0504354 247
0.0541 2PL28
0.04%23827161
0.0272154215

71.7 71
77.6 21.3

145,
7 7

<

. NN
l'.“"‘M'\OI}\IO

11

[ e
N B

[ BB ol

) QBBVROELTL

0.0
0, 00!

‘4397163

=,|:/ &

0.01?60
0.0221292517

0.0247212411
0320427
0.0179640719
0.0290502793
0.0144102544
0.03145¢ 12
0 02109704464
0.0206947524
0.011124654647

£7  0.0114192494 0.04938707FW 0.0215324415
0.0422740525 0 Q.

017”4’“0

A0 710 7101 716
5.2 8Y.4 97.2 100,7
113,08 111.1 115,46 119, %
.8 70.5 71.8 73.9
5.9 92,2 96.4 100,32
125  125.5 132.5 137.7
oz
121
5 @
)
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APPENDIX B2 continued

LEEEN] TREMDM AR R AR
0.0133237

0.00840914

0.017292822

0.01249273

0. 009R422

0.0141182

ARXARR TR AAAAN

0.57%

ARKAR T#I11q ARKARR
O.274

AR KKK

KR AR
0.361

RAKRAR




EXOAFRLPFOR

0.0344 0.0272 0.08AZ 00,0678 0.0166 70,0095 T0.00%% 70,0095 T0.009%5
TO.005 TO.0025  T0.0095  T0.009% TO.002% TO0.0095

TO..0095 T0.0095 T0,0095  T0.009% T0.009%5  T0.0095

T0.00%5 - TO.0025  T0.0095  T0.,.0095 TO.00925  T0.0095

0.014Z2 0.023%1 0.0239 0.012% 0.012% 0.0123

0,012z 0.0123 0.0123 0.01232 0.0123 0.0123

0.012% 0.01232 0.01232 0.012%Z 0.0122 0.0123

0.01272 0.0123 0.0123 0.0123 0.0123 0.012°

0.010% 0.0111 0.00469 0.0055 0.0055 0.00355

0.005% 0.0055 0.005%5 00,0055 00,0055 0.0055 D05 0.0055 0.00%95

O.0055 0.0055  0.0055 0.0055 0.0055 0.0055 0.0055 0.0055 0.0055

0.0055  0,.0055  0.00%% 0.0055 0.0055 0.0055 0.0055 0.0055 00,0055

0.0217 00272 0.0360 0.0131 0.007%2 0.0073 0.007% 0.0078

0.0073 0.0072 00,0073 0.0073 0.0073 0.007% 00,0073 0.0072 0.0073
0,0072 0.007% 0.0072 0.0072 0.0078 | 0.0078 0.007¢& 0.0078 0.0078 0.0078
0,007 0.00732 0.007:2 0.007= 0.0073 00,0078 0.0072 0.0073 0.0078 0.0078

FIRMAE>OAERDPFOR
0.0311 0.03244 0.02732 0.0122 ~0.01123 70.0112 70.0112 70.0112 70.0015 70.001%5

TO.0015 0 70,0015 0.0063 0.00AZ 0.0063 0.00463 0.0117% 0.011% 0.0117% 0.011%
0.011% 0.011% 0.011% 0.011% 0.0119 0.011% 0.011% 0.011% 0.011% 0.011%
0.011% 0.011% 0.0119 0.011% 0.0119 0.011%9 0.011% 0.011% 0.0119 0.0119
Q.02 0.0194 0.0142 0.012+4 ~0.0122 70,0122 ~0.0122 70.0122 0.0134 0.0136
0.0 3 0.0124 0.00%2 0.0093 0.0093 0.0093 0.0111 0.0111 0.0111 0.0111
0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111
0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111 0.0111

0.0L45 0.0207 0.010% 0.0107 0.0115 0.0115 0.0115 0.0115 0.0097 0.0097§

0.0027 0.0097 ) - T0.0314 T0.0314 0.0093 0.0092 0.0092 0.0093
0.00932 0.0093

0.0093 0.0092 0.009% 0.0

0.00%3 0.0093 0.0093 0,003 0.0022 0.00%93
0.0284 0.0284 0.0224 0.0284 0.0102 0.0102
Q.0059 0.0032 0.0093 00092 0,003 0.009%

O.002%

0.00%8 Q.0098 0.0098

0.0093 0.0092
0.0073 0.0098

00028 0.00%2 0.00%72

Zd XIAN3Iddv

panutjuod

“Z8YOVW Ul pauTeluod OS[e II® SITII3S Qa?ld snouagdoxa 3sayl fuoseaxl awWoOS 104
42!
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APPERNDIX C THE INITIALIZATION CODE, MATN CODE

The functions 1listed below are the functions
stored (jan 82) in workspace INIT. They are de-

scribed in Sections 2 and 4 in Part 2.

The functions have line-numbers leftmost. A func-

tion stands between the symbols V (upside-down
delta).

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

ger) to the function START.
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APPEEDIX C FUBRCTIONE START

C11

£21

£31

[}

L[Sl

L61

£71

81l

[?1

£101
111
£121
£133
Ci43d
£151
[161
£173
€181
L1913
£203
L2131
0223
£231
243
£25]
L2631
£271
£281
£291
r3nn

¥V START N
' JMAXCORE 160 *
a NEEDED SPACE IN COMPUTER...
WORKSPACENAME+ 'R', TN
ATHE REBULT FROM THE INITIALIZATION WILL KE BTORED IN A WORKEPACE
ACALLED RXX,WHERE XX IS THE NUMEER N GIVEN IN THE CALL START N
' RESULT FROM INITIALIZATION IS STORED' IN WORKSPACE ‘, vWORKSPACENAME
A

AWORKSPACENAME IS USED' IN FUNCTION OUTPUTAOPERATIONS...

L]
NYR€30
ANUMBER OF YEARS TO INITIALIZE VARIAELES.
ACAN BE CHANGED IN FUNCTION ISTARTXX.
A
' )COPY FUNCTI MODADD MODDEL MOLSUEST SCANMAT PACK ENS EQUALS AROVE'
NAME¢ ' ISTART ', ¥N
«*)COPY ISTART'
ASTART-FUNCTIONS SHOULI' LIE IN WORKSPACE ISTART
=NAME
“ATHE LINE AKOVE MEANS THAT THE FUNCTION ISTARTXX WILL BE EXECUTED.
aXX IS THE NUMBER OF THE INITIALIZATION. (XX=N)
AISTARTXX IS SPECIFIC FOR A CERTAIN EXPERIMENT.
aIN ISTARTXX ONE CAN CHANGE LINES BELOW WITH 3 SPECIAL
AFUNCTIONS MODALN, MODSUEST , MODLEL
ATHUS ISTARTXX CAN CHANGE THE PROGRAM EELOW DURING EXECUTION.
A
L]
SIAINIT NYR
"INITIALIZATION COMPLETED'
<" )CLEAR'
£ IWE CLEAR
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APPENDIX C FUECTION SIAINIT

[11

[21

£33

(0]

L52

[61

[71

£81

[91

£io01l
£i11
£121
€131
[141
C153]
C161]
£i71
L1831
(193]
£201
[211
£221
[233
L2431
[25]
£261
£271
£a2el
[291]
€301
[311
[321
[331
[3u1
£331
[361]
£373

SIAINIT NYR:DIUMMY

a DUMMY&« ' )COPY SI76 FADATA X FIRMID'
ALINE AROVE EXECUTED IN FUNCTION ESTAEBLISHMENTS
DUMMYe« ' )COPY MACRO®

NUMMY €« ' )COPY FUNCTIONS'

A

aFIRMIATA FROM WORKSPACE SI76

AMACRODIATA FROM WORKSPACE MACRO

AHELPFUNCTIONS FROM WORKSPACE FUNCTIONS

A

A

TESTUTSKRIFT+0

aNYR=NUMEER OF YEARS 70 RUN THE SIMULATION.

A

A

NQR¢4 XNYR

ANQR=NUMEER OF QUARTERS

NMARKETS¢€L

fA

[

TAXAPARAMETERS

PUBLICASECTOR

MONETARY

MARKETS

HOUSEHOLD'S

ESTABLISHMENTS

AFUNCTION DISPOSEAVARAINPUT DELETES VARIABLES FROM WORKSPACE MACRO. ..
AXXXXXXXXXXXXAXXXXXXXXXX XXX XXX XXXXXXXXXXXXXXXX

A SECOND PART OF INITIALIZATION
AXXXXXXXXXXXXXXXKX XXX XKXXX KX XK XXXXXXKXXXXXXXXXXXX

ATHE FOLLOWING VARIARLES ARE NEEDED IN THE SECOND PART
AOF THE INITIALIZATION.COPIES ARE TAKEN BECAUSE IT SEEMS LOGICAL
ATO FORBID READNING FROM INPUTFILES IN SECOND PART OF
AINITIALIZATION. ..

GROWTH¢INITAGROWTH

TXVA2COPY€TXVA2

RUACQPY¢&RU

TXWCOPY&TXW
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APPERDIX C FUBCTION SYAIEYT (cont.)

£381
£393
C4ol
[413
[423
[433
L4y
[us3
[4é7
[473
[483
{493
[s03
513
£521
£5321
€542
€553

TXWGCOPY€TXWG

QINPAYCOPY+QINPAY

RIACOPY¢RI

TXI1COPY&TXI1

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

DISPOSEAVARAINPUT

MARKETSADATA

SECONDARYADATA

PUEBLICALATA

MONETARYADATA

HOUSEHOLDSATIATA
A
A

CUTPUTAOPERATIONS
ATHIS FUNCTION HANDLES OUTPUT, (UNNECESSARY VARIARLES ARE DELETED) .
'TESTUTSKRIFTZ2'
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RPPEBEDIX C FURCTION TAXAPARAMETERS

V  TAXAPARAMETERS
VARIAELES IN WORKSPACE MACRO WHICH IS FINAL OUTPUT FROM INITIALIZATION:

£13 A

[21 A TXVAL,TXVA2

£33 R

] A OTHER VARIAELES IN TAXAPARAMETERS WHICH WILL BE FINAL
[53 a OUTPUT FROM INITIALIZATION:

[61 A ALL EXD-VARIARLES TO THE LEFT OF '«' RELOW AND TXI3
L71 [

£8l EXCAGCHTXVAL+NQRtIIFF EXOAQTXVAL

(] EXOAQCHTXVA2¢NQRtDIFF EXOAQRTXVA2
£101 EXOATXC#NYR CONTINUEL EXOATXC
[113 EXOATXI1+NYR CONTINUEL EXOATXI1
£121 EXOATXWeNYR CONTINUEL EXOATXW
[131 EXOATXWGENYR CONTINUEL EXOATXWG
Ci43] TXI3¢1.6
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APPEEDIX C FUECTIOE PUBLICASECTOR

[i1

£21

L33

(]

£51

Lé]

(]

gl

[e3l

£1031
riia
[121
€131
Ciu]
C153
L1631
£173
£isl
L1931
[201]
£211
£221
L2331
L2431
£2s1
[261]
£273
£28l
[291
L3031
£311]
£321
£331
L3341
€351
[36]
£371

¥ PUBLICASECTOR:ALG;GLG;WAGES; RATEL; RATE2; QCHLG
A

A VARIABLES IN PUBLICASECTOR WHICH WILL HECOME

a FINAL OUTPUT FROM ININTIALIZATION:

A OMEGAG,QINVG,EXOAQUINVG, EXOARSURS, QWG, WG, LG/ WGAREF
AGKOFF , EXDAREALCHLG

A

"

OMEGAG¢10tIOCOEFF76L ;131
INVG&I076014;13]
RATE1+GARATEL
RATE2¢GARATE2

a RATE1=YEARLY PERCENTAGE CHANGE IN INVG,RATE2=TREND CHANGE
ALG¢TIMAOFF+HOURSAPERAYEAR
L]

WAGES¢2p0
WAGESC11¢LONADFFL13=ALGL1]
WAGESL21¢LONAOFFL21+ALGL2]

f

QLGECUXx (pALG) ) pD

QLGMAKEQUARTERS ALG

AaRESULT FROM MAKEQUARTERS:QLG=

AAVERAGE LABROUR FORCE IN EACH QUARTER.QLG(1)=

AQUARTER 1 RASE YEAR ANI' SO ON,..

QCHLG¢DIFF QLG

LG€QLGIH]

EXOAREALCHLG¢NQR CONTINUE1(34QCHLG),LGTRENDCH
EXOAREALCHLG¢EXOAREALCHLGX0 .4

AATTEMPT TO MODIFY GOVERNMENT DEMAND FOR LARDUR DUE TO
AFICTIOUS LAROUR-FORCE IN THE MODEL...

A (GOVERNMENT LABOUR+INDUSTRY LABOUR)+(TOTAL LAROUR FORCE)>=1.,7+4.1 MILLION PEOPLE
ATHAT IS: FICTIOUS LABOURFORCE=1.7 MILL. PEOPLE IS
RAPPROXIMATELY 0.4xTOTAL LAEROUR FORCE.

ATHAT'S WHY DEMAND IS MULTIPLIED WITH 0.4%.,,

aFREDRIK R

[
QWGEWAGESL13+0.375x (WAGESL21-WAGESL11)
WGWAGESL1]
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APPEEDIX C FUBECTIOE PUBLICASECTOR (cont.)

£381
[39]
401
Cu41]
423
[u3l
LN
[N ]
C4é61
[471
[ugl
[491

v

A

QINVGE(0,25XINVGX1000000) XRATEL*(1,5+4)

AQUARTER1: RATE1%(-2,5+4)

AQUARTERZ2: RATEL%(-1,5+4)

AQUARTER3: RATE1%(0.5+4)

AQUARTERY: RATE1* 1.5+4)

ASUM = (APPROX.) 4% ,WHICH MEANS THAT SUM(QINVG)=INVG
EXOAQDINVG+ (NQRo(RATE2%(1+14)))-1

EXDARSUES+NYR CONTINUE2 RSUES
GKOFF+(10%4)x(1041074C;11TY:TWGXLG)

L]
WGAREF ¢ WG



- 150 -

APPENEDIX C FOUECTIOE MARKETS

c13

€23

£33

(W3]

R3]

Lé61

£71

81l

[?1

€101
[113]
£123
C131]
C143]
C153]
L1631
€171
£1831
[191
£201
£211
£221
£231
L2431
[251]
[26]
£271
[28il
£291
£301
[311
£321
[333]
L343
L3531
[36]
[373

vV MARKETS; PDOM; MAPRICE
AFINAL OUTPUT FROM THIS FUNCTION:
aXIN,I0,102,103,0MEGA, DMEGARLE, OMEGAIN, IMP,
AQINVELI, QINVIN, EXOAQIINVIN, EXOAGDINVELD,
AQPIIOM, GDPTIOM, EXOAGDPIN, PAREF , QPFOR, EXDAQDPFOR

]
AQUTPUT TO FUNCTION HOUSEHOLDSADATA:
AQIPIN, GNPFOR
A
A
f
L]
A

IMP¢10p0

XIN¢6p0

XINL33e0
XINC1,2,%,5,61¢J07605,6,8,9,10;181+1076C14;5,6,8,9,10]
AXIN=EXPORT SHARES IN SECTORS OUTSIDE OUR 4 MARKETS
SWENISHALEMANDII0760110;213~(I0760110;203+10760110;191+I10760110;181)
ASWEDNISHALEMANI¢PRODUCTIONCINCL. IMPORTS)-(DIFF+IMPORTS+EXPORTS) .
ANOTE THAT IMPORTS IS STORED WITH NEGATIVE SIGN IN I076...
A

IMP€(110760110;191)+SWENISHADEMAND
AIMP= IMPORT-SHARE OF _SWEDISH_CONSUMER'S DEMAND ...
a IMP=IMPORTS VECTOR FOR MARKETS 1,27.10
A
A

A

10€I0COEFF76L110;1161

I02¢I0COEFF760 14 ;44141

103¢I0COEFF76L4+16;4+16]

OMEGA+104I0COEFF76[; 163

OMEGABLI10¢ TOCOEFF76LC ;141

OMEGAIN¢10tI0COEFF74L;151

EIE T 2
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APPEHEDIX C PUBCTIONE MARKETS (cont.)

£381]
£391
Cuo01
[41]
[u21]
[43]
Cuul
[4s]
Cué61]
[}
tu8l
[u91
[501
[513]
[521
[S533]
CSk]
551
£S5621
L5571
£s8l
[591
L6031
L6113
[62]
L6633
[W-LS]
[65]
[66]
L6711
[6831
[691
£703]
£741]
£721
£73]
743

INVBLDETIO76014;14]

INVINCIO76014;15]

QINVELID¢ (0. 25xINVELIX1000000) xKLIIARATEL* (1 .5+4)
QINVINE(D,25xINVINX1000000)xINARATEL1*(1,5+4)
EXOAQUINVINE "1+ (NQRp ( INARATEZ%(1+4)))
EXOAGDINVBLIE "1+ (NQRpe (BLOARATEZ%(1+14)))

» >

R HISTATXVA2LYEARS; QUARTERS] YEAR=1,2,3,4 YEAR 1i=1974
A PCMARKETS; YEARSIYEAR=1,2,3,4

P¢IMPLAPRIS, L1]1IMPLAPRISAIN

PIOM&P DIV 1-0.25x+/HISTATXVA20 \4; ]

AQPFOR ESTIMATED FROM VARIAELE EXPORTAPRIS IN

AOLD INITIALIZATION (BREFORE JULY 1980)...

GPFOR¢ 101.4% 100.8 102.1 101

QUPFOR&(TLAEXPAPRISA76 NYRYL; 1]

EXOAQDPFORe 0 1 JTLAEXPAPRISA74 NYR
A

ATHOMAS LINDEERG HAS MADE THE FUNCTION TLAEXPAPRISA74
AWHICH YIELDS QUARTERLY EXPORTPRICE-CHANGES...
A
A

QPDOMEPOOMC;3,43+.%x 0,625 0,375

QUPDOME 1+ (PDOML ; 41+PDOML ; 32) % (1+4)

QUPIN& "1+ ((THPLAPRISAINL ; 41+IMPLAPRISAINL ; 31)#(1+4))+(HISTATXVA2LI; 41-HISTATXVARL3Z;31)
MAPRICE€(6,4x (pIMPLAPRISAIN)IC23)p0

Jel
ST:4(J=7)/5L

MAPRICECJ; J¢MAKEQUARTERS IMPLAPRISAINLJ;]

JeJ+i

48T
SL:

MAPRICE®(0,11)4MAPRICE

EXOAQUIPINNQR CONTINUE2( (RELDIFF MAPRICE), TRENIM)
PAREF ¢« PLIOML ; 33
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RPPEEDIX C SUBFUBCTION MONETARY AND HOUSEHOLDS

C13l
[21
£31
(]
[5]
£é631
C71
el
L%l

1]
21
L33
[ ]
[$3)

VMONETARYCQOIV

v MONETARY
A VARIAELES FROM WORKSPACE MACRO WHICH WILL REMAIN
A UNCHANGED' AND WHICH WILL BECOME FINAL OUTPUT FROM
AINITIALIZATION: RI,LIQE,POSG,LIQKFOR
a OTHER VARIABLES WHICH WILL

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

]

EXOARI+NQR CONTINUE1 EXOARI
EXDARIEWFOR+NGR CONTINUE1 EXOARIBWFOR
EXOARIDEPFORENQR CONTINUE1 EXOARIDEPFOR

vV HOUSEHOLI'S
aOUTPUT FROM INITIALIZATION: SEE HOUSEHOLD'SADATA INSTEAD
AWHSUM ANIl HH76 WILL HE USED IN HOUSEHOLDSADATA IN
ATHE SECOND PART OF INITIALIZATION...
HH76+T0COEFF7601v10;121]
WHSUMeHUSHALLSDEP
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APPEEDIX C FUECTION ESTABLISHMEWTS

V ESTAELISHMENTS;R;F; ALPHA; SCALE;RATIO; RATIOL1; RATIO2; HELP;FLAG; DUMMY
[11 «')COPY SI76 X FADATA FIRMID LIST RAMARKET®
£21 AFIRM-VARIABLES FROM WORKSPACE SI76.
£3] A
4] 3
()] AINPUT FROM FUNCTION MARKETS:I0 (INPUT-OUTPUT-MATRIX)
£61 AINPUT FROM ISTARTXX-FUNCTION: SYNTHAFIRMS
C7v1 A
81 A
£91 AOUTPUT FROM THIS FUNCTION:
£10] AMARKET.P.QP,DP,W,QW,0W,5,Q88,08,4,Q4, 04,
L1111  AL,EXPDP,EXPDS, EXPDW, HISTOP,HISTDS, HISTIW,
£12]1 AHISTOPDEV2,HISTOWDEVZ,HISTOSHEV2, MHIST, CHM
C133 AVA,QIMQ,QVA,DVA,M,AMAN,STO, IMSTO,
C14]  AQTOP, TEC,QINV,QINVLAG, DELAYAINV,K1,K1ROOK,K2,EW,
[151 AQTIIV, RSUBSACASH, RSUBSAEXTRA, RES, INVEFF , REEMAX, BETA,
£163 AIMBETA, TMINV,RIG, SMALL, IMRIG, IMSMALL,FAINKOP, BRINKOP,
C171 aSHARE,X,ORIGMARKET,LEFT

[181 =n
C19] =a
[201

[

[21] AINFORMATION AROUT INDATA:

€221 X IS FIRM-DATA,

[23] =aFADATA IS INIATA AROUT FIRM-GROUPS,

[24] X IS A MATRIX WITH FIRST COMPONENT= FIRM

[25]1 aAND SECOND COMPONENT= VARIABLE (SALES,LABOUR,ETC..).
[261 aX CONSISTS MAINLY OF DATA FOR THE YEAR 1976.

[271 =

281 =

L2911 a REDUCTION ON LIST

C303 AFIRMS WITH INCONSISTENT VARIAELES ARE OMITTED

[31] LO:FeFIRMIDO(XE;13€eLIST)/vpX[;111]

£32] NAMNAMARKET¢RAMARKETL (XL ;11¢LIST) /v pXL;131

[33] ALPHA¢(+/XC(XL;13eLIST)/\pXL;13; 7 121)+<FADATALF; 151
L34] s CHECK ON ALPHA

€351 4{0=pFLAG+ (1 2ALPHA+ . XFo . =A[/F)/\[/F) /L2

L3641 HELP&1 0

[37]1 a OLD: L1:HELP¢HELP,F1\1tFLAG
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APPEEDIX C FUBCTIOE ESTABLISHMENTS (cont.)

[381
391
[4o3l
411
[w21
[433]
[T
[45]
[4é1]
471
[481
L4931
€S0l
£o1l
[52]
[533]
[Su]
[S53]
[563]
£s571
£581
[591
L6031
£611
[62]
L631]
Léu3d
L6551
L4661
£671
[W-3:0]
L6721
C701
£711
£723
L7731
L7431
L7351
C761
£?773

L1:HELP¢HELP, ALPHA\L/ALPHAL ((14FLAG)=F)/vpF]
+(0<pFLAG+14FLAG) /L1

"IIROPPING ',(S 2 sLISTCHELP]),' FROM LIST.'
LISTe(~(vpLIST)€HELP)/LIST

L0
L2:XeXD(XD;11eLIST) /v pXL;173;1

A
L]

A
# R=NUMBER OF REAL FIRMS. )
AMARKET=VECTOR WITH MARKET NUMBERS FOR EACH FIRM,
AFOR EXAMPLE: 1112131414, ETC,
ASAMARKET=VECTOR WITH MARKET-NUMEERS FOR SYNTHETIC
L]
SAMARKET+SYNTHAF IRMS DUP\4
HARKET«NAMNAMARKET , SAMARKET
Re1tpX -
fA
'SIZE-UTSKRIFT 2°
€' )81ZE"
L]
A

A
n SETTING SCALE FOR SYNTHETIC FIRMS:
SCALE#\0

SCALE+SCALE, SYNTHAFIRMSC118SCALE 0.02

ENS 1=SYNTHASUM1 SCALE
A

ORL€123476

AORL YIELD'S START-VALUE FOR PSEUNO~-RANNOM-NUMEERS:
ATHIS MEANS THAT THE SAME 'RANDOM-NUMEERS' WILL EE
AGENERATED IN DIFFERENT EXECUTIONS ,AS LONG AS ONE
ALOESN'T CHANGE ORL.

ARANDOMNUMBERS OCCUR IN THE FUNCTIONS ‘USING' AND
A

[

[

FIRMS.

‘ RANDOMIZE* .
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APPENDIX C FUNCTIOH ESTABLISHMENTS (cont.)

[78] =

£793 »

[80] ASALES:

[811 ASUM1,REALASUML, SYNTHASUMI ETC. SUM FIRMVARIABLES TO
[82]1 AMARKET-VARIABLES.,A FIRM-VECTOR IS SUMMED UP TO A
[831 AMARKET-VECTOR OF LENGTH u.

[su41 REALASALES« (+/XL; 7 123x1000000)

[8%1 RESASALES+SALES76-REALASUM1 (REALASALES)

[861] SYNTHASALES¢SCALEXRESASALESLSAMARKET]

£871 S¢REALASALES, SYNTHASALES

[881 =
[891 =
£901

[

[911 wLAEOUR:

[921 REALALABOUREXL; 31

[?31 RESALABOUR«(TIM+HOURSAPERAYEAR)-REALASUM1 (REALALAKOUR)
Cou1 SYNTHALABOUR¢RISxRATIO¢(REALALABOUR+-REALASALES)USING S
[991 » .

[96]1 AFUNCTION 'USING' HAS THE FORM 'A USING B’

C97]1 AFUNCTION 'USING' DOES:

[98]1 a(1) EXTENDS VARIABLE A WITH RANDOMIZED VALUES FOR

[991 =» SYNTHETIC FIRMS,

£1001 a (2)THE RANDOMIZED VALUES OF A COVARIES WITH B,

£1011 » THE VARIABLES A ANl B ARE FIRM-VECTORS...

L1021 -

£103]1 SYNTHALABOUR+SYNTHALABOURX (RESALAEOUR+(SYNTHASUM1 SYNTHALAEOUR))LSAMARKET]
C1041 LeREALALAEOUR,SYNTHALAEROUR

£105]

[106] w

C107] o

[108]1 AEXPORT FRACTIONS (EXPORTS+SALES)

£109]1 aXM= EXPORT-SHARE (MARKET-AVERAGE). FROM

[1101 AI0-MATRIX, XM IS A VECTOR OF LENGTH=4 ,

£111] ASALES IS APPROXIMATED WITH PRODUCTION,

[112]  XMe¢lWpl

[1131 XMeI076014;181+T076014 ;4]

[114] AXM¢EXPORTS (MARKETS 1,2,3,4) + PRODUCTION (MARKETS 1,2,3,4)
[115] REALARATIO®(XC;73+(+/XLC; 7 121))

[1161 SYNTHARATIO#REALARATIO RANDOMIZE S

L1171 RESAEXPORT«(XMx(SUM1 $))-REALASUM1(REALARATIOXREALASALES)
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APPEEDIX C FUBCTION ESTABLISHMEWTS (cont.)

£1181]
£1191
£1201
£1211
£12231
£1231
£1241
£1251
£1261
£1272
[1281
£1291
£i1301
C1311
£132]
£1331
£134]
[1351
£136]
£1371
£138)
£1391
L1401
Liu1]
C1423]
C143]
Ciu4]
Ci45]
L1461
L1471
C1u81
L1491
£1501
[1511
£1523
L1531
L1543
[155]
£15631
£15731

SYNTHARATIODCSYNTHARATIOX (RESAEXPORT+(SYNTHASUM1 (SYNTHARATIOXSYNTHASALES) ) ) LGAMARKET]
X+REALARATIO,SYNTHARATIO

‘TEST PA EXPORTANDEL:X>0.99
(X20)v(X>0.95)
X€0r0.95LX

> 2> >

#«PRICES
P« (pMARKET)p100
A

A

AINVENTORIES

ARATIO=ACTUAL STOCK-RATID=STOCK+SALES

RATIOE(XL;481+100)USING S

STO+(S+P)XRATIO
ARATIO1=NORMAL LEVEL OF STOCK-RATIO

RATIO1€(XL;501+100)USING RATION0.01

a NOTE WE ARE SETTING EIG., SMALL, ETC FOR EACH FIRM

RIG+RATIO[ (1+A¢0.5)xRATIOL

SMALLE¢RATIOL (1-A)xRATIOL

EIGLHELP/vpBIGI¢ (HELP(RATIO<(1-A)XRATIO1))/(2xRATIO1)-RATIOD
RIG¢0r0.5LRIG

SMALLLHELP/\pBIG]¢ (HELP«(RATIO>(1+A)XRATIO1))/(2xRATIO1)-RATIO
SMALL+0T SMALL

AK3AFINISH¢SxRATIO-RATIOL

a THAT WAS PRODUCT INVENTORIES..NEXT IS INPUT GOOLS INVENTORIES.
]

AINPUTRATIO=(PURCHASES OF RAW MATERIALS)+SALES
INPUTRATIOC(XL;173++/XE; 7 121)USING S
A

RATIO1¢(XC;44]1+100)USING INPUTRATIO

a RATIO1=ACTUAL STOCK-RATIO.

RATIO2¢(XL;461+100)USING RATIO1r0,01
ARATIO2= NORMAL STOCK LEVEL.

K3ATMED¢ExINPUTRATIOXRATIOL

IMBIGCRATIOLI (1+A)XRATIO2

IMSMALL¢RATIO1L (1-4)XxRATIOD2

IMBIGLHELP/vpIMEIGI¢ (HELP«(RATIOL<(1-A)XxRATION2))/(2xRATIO2)-RATIO1
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APPENDIX C FUNCTION ESTABLISHMENTS (cont.)

£1581]
L1591
L1601
L1611
£162]
C163]
L1641
L1651
L1661
[1671
C1681
C1691]
C1701
[1711
£17231
£17331
L1743
[1751]
[1761]
£1771
£1v81
1791
£18031
£is11
£1821
£1831
C1841]
£1851]
1861
£1871
£1881
£1891
C1901
[191]
£1921
£1931
1943
£195]
£1961
£1971

IMBIG+0[ 0,5 IMRIG
IMSMALLLHELP/\pIMBIGI¢ (HELP+ (RATIO1> (1+A)XRATIO2))/(2XxRATID2)-RATIOL
IMSMALL«0OT IMSMALL

BETA¢€IMRETA«0.5

AK3AIMED¢SXINPUTRATIOXRATIO1-RATIO2

AIMSTO IS A FIRMXPRODUCT-MATRIX (=FIRMXx10-MATRIX)
AMULT?7 MULTIPLIES A MATRIX WITH A COLUMN-VECTOR.

A

aM  MULT7 V .M=MATRIX M(I,J) V=VECTOR V(I)

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

A

A NEXT: SPREADI K3AIMEL ACROSS SECTORS USING IO-MATRIX
IMSTO#((((RIO)DIV7+/8I0)CMARKET; J)MULT7 K3IAIMED)+100

a NOTE: WE HAVE DOIVIDED BY 100 ASSUMING PASE YEAR=START YEAR.

AIMSTO SHOULD BE IN FIXED PRICES,THUS DIVISION RY 100

A, WHICH IS THE PRICEINDEX FOR 1976

A THE IDEA REHIND THAT COMPUTATION WAS AS FOLLOWS:

A (®I0)C1;I LOOKS LIKE AC1,11,...,..,,AC1,10], WHERE

A AL1,J1=FRACTION OF GROSS PRODUCTION IN SECTOR 1 ACCTD FOR RY

A INPUTS FROM SECTOR J.

A THEN AC1,J31<SUM ON J OF AC1,J]1 = FRACTION OF INPUT GOOI'S

A COMING FROM SECTOR J

A

A

[}

)

a COMPUTATION OF INPUT GOOD'S PURCHASES
REALAINP&XC;171x1000000
QCURR¢«S+AK3AFINISH

A

AQCURR=PRODUCTION IN CURRENT PRICES:SALES+CH. IN STQCK
AHELP (BELOW) IS TOTAL INPUT CONSUMPTION RY THE
ASYNTHETIC FIRM UNITS PER SECTOR (1,2,3,4).

A
HELP€(+/(RI0)Cv4; JIMULT? SUM1 QCURR)-(REALASUM1(REALAINP-R%AK3AIMED))
HELP¢HELP+SYNTHASUM1 (R4AKIAIMELD)
A HELP=TOTAL INPUT GOODS PURCHASES RY THE SYNTHETIC UNITS (eHELP=W)
] IN EACH SECTOR
A INP=INPUT GOOIl PURCHASES FOR EACH PRODUCTION UNIT, SUMMED' OVER SECTORS
A pINP = pMARKETS
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APPEEDIX C FUECTIOE ESTARLISRMENTS (cont.)

£1981
£1991
£2001
£2011
£2021
£203)]
[204]
£2051
£206)
£2071
£2081
[2091]
£2101
£2112
[212]
£2131]
£2143
[2151
£216]
£2171
£21831
£2191
£2201
£2211
[222]
£2231]
£2241
£2251
£2261
[22731
£2281
£2291
[2301
[23131
£2321
[2331]
L2341
£23351]
£2361
[2371

INP¢REALAINP, (R4SxINPUTRATIO) X (HELP+(SYNTHASUM1 R4SXINPUTRATIO))LCSAMARKET]
A

A QIMG=INP SPREAIl ACROSS THE 10 SECTORS. JUST LIKE IMSTO AEOVE.
QITMAe ((((RIOIDIV?+/8I0)CMARKET; 1)MULT? INP)+100

QIMQeQIM@+U

A SAME COMMENT AS APPLIES TO THE DEFLATION OF IMSTO

a VALUE ADDED

VA€QCURR+AK3ATIMEL-INP

LISPOSELAFIRMS

A
ACONSUMPTION=INP-AK3AIMED=PURCHASES-CHANGE IN STOCK
A VALUE ADDED=PRODUCTION~CONSUMPTION

f
RESAFORVF¢SYNTHASUM1 (RIVA)
FORVF&5UM1 (VA)
REALAFORVFeRtVA
SYNTHAFORVF¢RIVA

AFORVF, REALAFORVF ETC. ARE USEL' IN FUNCTION CONTROLS BELOW...
A
[
A
A
A

a WAGES

REALAKRALONEXC;51x1000000

REALAW¢REALAKRALON+(RtL)"

SYNTHAWCR4SXx (RATIOC(REALAKRALON+REALASALES)USING L)L
RESAKRALON¢LON-REALASUM1 (REALAWX (RtL))
SYNTHAW¢SYNTHAWX (RESAKRALON+=(SYNTHASUM1 (R4L) xSYNTHAW) ) LSAMARKET]
WeREALAW, SYNTHAW

SYNTHAKRALON¢SYNTHAWX (RIL)

DWeCT1+Cx/X0; 2 S1)+x/X[; 3 4I)USING W

QLW LW +4

QWE C(RO(2, (oW ) p (W, W+DIW) ) )+, x(0,625,0,.375))
IVAEDS«( "1+ (+/X0; 7 121)++/X0;, 6 111XUSING DW

QS (W2, (pS)IP(S,S+DS)) )+, x(0,625,0.375))+4

QVAECVAX (1+0VA+L) +
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APPEEDIX C FUBCTION ESTABLISHMENTS (cont.)

£2383
[2391]
L2401
2413
r2y21
[2433
r2uu]
[2u53]
[2463]
[2471
[2u83l
L2491
£2501
[251]
L2523
[2531
L2543

25531
£2561
£2571
£2581
[2591]
[2601
[261]
L2621
£2633
L2643
L2651
£2661]
L2671
L2683
[269)]
L2702
[2711
L2721
£273)
L2743
L2751
[2763
£2771

A
A MARGINS

Mel-WxL+VA

M?5€d-(XD;43++/X0; 6 111)xRtE+VA
A M75=PROFIT MARGIN 19735,

HELP€(RtM)-M75
MHIST¢0,5x(2xM)-CHMeHELP USING IS
AVYARIABLES FOR FUNCTION CONTROL EELOW

A

OVERSKOTT«SUM1L (MxVA)
SYNTHAOVERSKOTT &R (MXVA)
REALAOVERSKOTTRt (MXxVA)
OP«((R4DIS)-XL;261+100)USING DS

QPe((R((2, (pP))p(P,P+DIIP)))+.x(0,625,0.373))
A QUANTITIES

Qe (S+AK3AFINISH) +P

G0¢ (AS+AK3AFINISH=4)+QP

nQens-np

A SOME VARIABLES ALDED' 27 OCT 1980...
FAINKOP¢ (INP-AK3AIMED)+(100xQ)
APURCHASING-SHARE PER FIRM =FAINKOP
ERINKOPeLt(+/C1110)

APURCHASING SHARE PER MARKET =ERINKOP
SHARE¢FAINKOP+BRINKOPLMARKET]

ASHARE IS USED' IN THE MODEL IN THIS WAY:
ASHAREX (MARKET AVERAGE INPUT SHARE)=

ATHE INDIVIDUAL INPUT SHARE FOR EACH FIRM.

AMARKET AVERAGE INPUT SHARE=BRINKOPC1J..EBRINKOPC4]
A

DT D>

A A21 AND A22
A2 (-/XC; 30 32]+100)USING ARi¢(~-/X[; 32 261+100)USING M
A21¢070,50A21
A22¢0.02570.5.A22

A MUST ENSURE A22:0 SO TEC CAN BE COMPUTED..

A AMAN--BASEL ON APPROXIMATION GIVEN IN INDUSTRIKONJUNKTUREN
AMANER (3, pl) p(LXAZ21+1+A21)+3

PAPER
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APPEEDIX C FUBCTION ESTARLISHMEWTS (cont.)

£278]
L2793
£2803)
[281)
[£2821
[2831
£2gu1]
£2861
[2861]
£2871
2881
[2891
[2903]
L2911
£29231
[2931
L2943
[295)
L2961
[2971
£2981
£2991
£3003]
£3011
£3021
£3031
L3041
L3051
[306]
L3073
£3os1l
[3091
L3103
£3111
£3121
£3131
[3141
£315]
£3161
[3171
[318]
£3191
€320

v

a EXPECTATIONS..,NOTE THAT EXPDW SHOULD BE FIXED
HISTOSC¢EXPOS¢ (14 (+/XL; B8 131)++/X[; 7 121)USING DS
HISTOSIEV26 (HISTOSDEV+~0,02 BETWEEN(pHISTDS)p0.02)%2
HISTOPCEXPIP«((RtEXPIS)~XL;281+100)USING EXPDS
HISTOPDEV2+(HISTOPDEVE-0702 RETWEEN(pHISTIP)p0.02)%2
HISTIWEEXPIWCEXPRIS-EXPIIP
HISTODWOEV26 (HISTOWDEV¢-0.02 RETWEEN(pHISTIW)p0,02) %2

a PRODUCTION FUNCTION PARAMETERS,
QTOP¢(QAX1+A21+A22)+1-RES5+(pQQ)p0.5XRESHMAX¢0.2
TECE "1x(@A22+1+A21+A22)xQTOP+L
ENS(QQ@-QFR1 L)>+0.5

a FINANCIAL VARIAELES
K1BOOK&€Sx ((+/FADATALF; S 151)USING S§)

K1eSx ((+/FADATALF; 24 151)USING K1ROOK)
K2¢K1BOOKX ( C(+/FADATALF; 1 2 4 61)+FADATALF;SIIUSING K1)
ACKL+K2+K1BOOK X ((+/FADIATALF; 3 SJ1)USING S)

BWeK 1BOOKX ( ((+/FADATALF; 8 9 103)<FADIATALF;SIIUSING K1)
BALNE (pRW) p0 |

QTOIVESUM2 ~0,25xK1BOOKx((+/FADATALF; 20 SI)USING M)
INVEFF€QTOPXQP+K1

QINVESXC((+/X0; 21 2u1)++/XC; 7 121)USING 8)+4
QINVLAGEQINVX1+(VA AVGL DP DOIV 4)CDURE3]

TMINY¢ 2 1 1 0.5

DELAYAINVER(3, pQINV) pQINV MULTI(WXTMINV)+3
RSUHSACASH¢RSURSAEXTRA«LX0

CONTROLS
A

A
# CONSISTENCY-CONTROLS ARE MADE IN FUNCTION CONTROLS

A
IDAMATRIX
AI0-MATRIX IN FLOWS IS WRITTEN OUT

A
NISPOSE2AF IRMS
aTHIS FUNCTION DELETES VARIAKLES OF NO FURTHER USE

A

a SOME VARIABLES NEEDNED FOR NULLIFY AND SHRINK
LEFT¢MARKET=ORIGMARKET¢MARKET
'SIZEUTSKRIFT 3°
' )SIZE"

A

Note: Line 290, ..302 FINANCIAL variables.
Function CONTROLS is listed on the followir}g page.
Function IO-MATRIX is listed on the following pages.
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APPENEDIX C SUBRFURCTION CONTROLS

L1l
£23
£33
(%]

LS1
C61
L71
[81

[91

£i01
£111
£1213
L1331
fi4]
C153
[161]
£171
£iel
[19]
£201

(subfunction to ESTABLISHMENTS)
Consistency Control

Vv CONTROLS;IDIFF

A

ENS (LON+OVERSKOTT)=FORVF

ENS LON=(REALASUM1 REALAKRALON)+(SYNTHASUM1 SYNTHAKRALON)

ENS OVERSKOTT=(REALASUM1 REALAOVERSKOTT)+(SYNTHASUM1
SYNTHAOVERSKOTT)

ENS FORVF=(REALASUM1 REALAFORVF)+(SYNTHASUM1 SYNTHAFORVF)
DIFF«SALES76-(SUM1 S)

ENS DIFF<1.000000000E76 x{(SUML S)
ENS(TIM+HOURSAPERAYEAR)=(REALASUM1 REALALAROUR)+SYNTHASUM1
SYNTHALAEOUR
ENS(REALAFORVF-(REALAKRALON+REALAOVERSKOTT))«1,000000000E77
ENS(SYNTHAFORVF~(SYNTHAKRALON+SYNTHAOVERSKOTT))>+<1,.000000000E "7
ENS(SYNTHASUM1 (SYNTHAWXSYNTHALAROUR) ) =SYNTHASUM1 (SYNTHAKRALON)
ENS (REALASUM1 (REALAWXREALALABOUR) )=REALASUM1 (REALAKRALON)
ENS(SYNTHASUM1 ( (R4M)xSYNTHAFORVF ) )=SYNTHASUM1 (SYNTHAOVERSKOTT)
ENS (REALASUM1( (RtM)XREALAFORVF))=REALASUM1 (REALAOVERSKOTT)

ENS Xx0

ENS X:<1

ENS((SUM1 VA)+(SUM1 QCURR))=(1-BRINKOPL\41)

ENS( (SUM1 (INP-AK3AIMED) )+ (SUM1 QCURR))=(RRINKOPL141)
DIFF«(XMxSUM1 8)-(SUM1 XxS)

ENS DIFF<(0.01xSUM1 S)

Note: The subfunction ENS is documented in Appen-
dix D.
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APPEEDIX C SUBFUECTIOE IOAMATRIX

C11

[£21

€31

[}

€3]

L6

£71

8l

[91

£i0l
1131
€123
C133]
Ci4]
€151
C161]
£171
C181
[191]
£201
211
£221
[233
L2ul
£251
£261]
€271
£281
£293
r£301
£311
£323
€331
L343
[3391
[36]
£371

v

(subfunction to ESTABLISHMENTS)

(Consistency Control is performed)

I0AMATRIX; MA; PROD; CHAR; RESIDUAL ; SWEDN I SHADEMAND
aTHIS FUNCTION DOES:

Aa(l) AN INPUT-OUTPUT MATRIX FDR THE SWELISH

R ECONOMY IN FLOWS IS PRINTED OUT.

[} THE INITIALIZED' VARIABLES ARE USED.
a(2) VERTICAL SUM SHOULD' BY DEFINITION BE

f EQUAL TO HORIZONTAL SUM.THE UNEXPLAINED
A RESIDUAL IS PRINTED OUT.

(]

[}

A

‘II0 YOU WANT THE INPUT-OUTPUT-MATRIX PRINTED OUT?'

'YES OR NO !

CHAReO

J(Aa/(CHARL1 21="N0'))/0
(]

MA¢IO076

PRODESUML1(@Xx100)

MAL; \41e(IOCOEFF76L; 141, C111)MULTB(PROD+10%6)
a THE FIRST 4 COLUMNS IN MA ARE REPLACED WITH FLOWS
n COMING FROM INITIALIZATION,
a COLUMN S..10 UNCHANGED.

MAL 13,117« (GKOFFxWGxL.G+10%6),(0,0,0)
MAC14;11]¢+/01IMACY13;11]

MAC113; 1276 (HH76XUXQNIAINIT2+10%6),(0,0,0)
A QDIAINIT2 YIELDS THE HOUSEHOLD'S DISPOSAELE INCOME
MAT1Y,;12]e+/01IMAC13;12]

MAL; 131+ (DMEGAGXQINVGXY<10%6),(0,0,0,4XxQINVG+10%6)

MAL; 141« (OMEGARLIIXQINVELDX4+10%6), (0,0, 0, QINVBLIX4+10%6)
MAL; 151« (OMEGAINXQINVINXY+10%6), (0,0, 0, 4xQINVIN=10%64)
MAL; 161¢ (OMEGAX (+/QINV) x4+10%6),(0,0,0,4Xx(+/QINV)+10%6)
A

MACV13,;171¢(+/ (AKIATMED+AKIAFINISH) +10%6)xIOCOEFF760113;171
MAC14;17]e+/01IMACN13;17]
A

MACL 2 3 4 ;1BI«(SUML(XXxS))+10%4
MAC14;18]¢+/01IMALV13;18]
[



[381
£391
fuol
C41]
cu23]
Cu31]
Cuul
[uS3
[uél
471
cyel
[493
£501
[511]
[521
[53]
£54]
[55]
£S63]
£571
[s8l
[591
£é601
L6111
[62]
[63]
[W-T )
L6551
L6641
[671
£é81
[691
£7el
£713
£7231
£733
L7437
L73]
L7641
£773
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APPEEDIX C SUBFUECTION IOAMATRIX (cont.)

SWEI'ISHADEMAND¢+/MACv 10,1171
MAC113;191¢ (IMPXSWEDISHADEMAND) , €0,0,0)
MAC1Y;191¢+/01IMAC 13,191
MAL;19]16( 1) xMAL;19]

[
MACV13;211¢MAC1IH;1103,(0,0,0)
MAL1Y;210¢+/01IMACY13,;21]

A
RESIDUALEMAL; 211-((+/MACv10;1201),(0,0,0), (+/MALCI¥;1201))
A

AT IEIE I KT IE 0 06 T I TE I I 6236 3 9T 0K I
R

OPWe110
APAGE WIDTH

"INPUT-0UTPUT MATRIX FROM INITIALIZATION:

80p"

' 1 2 3 Y S é 7
80p"

(8,0)7MAL; 101

80p" '

' 11 12 13 14 15 16 17
B0p' '

(8,0)vMAL; 10+x11]

'ROW 1: RAW MATERIAL SECTOR

‘ROW 2: INTERMEDIATE GOODS *

‘ROW 3: INVESTMENT GOODS AND CONSUMER DURAERLE GOODS'
‘ROW 4: CONSUMPTION GOODS *

"ROW S: AGRICULTURE,FORESTRY,FISHING

'ROW 6: MINING AND QUARRYING °*

‘ROW 7: OIL

‘ROW 8 : CONSTRUCTION

‘ROW 9 : ELECTRICITY °*

"ROW 10: OTHER SERVICIES '

‘ROW 11: COMMODITY EASED INDIRECT TAXES
'ROW 12: VALUE ADDED IN PRODUCER''S PRICES
‘ROW 13: CORRECTIONS®

"ROW 1u: SUM =PRODUCTION

‘COLUMN'I,Z THROUGH 10 = CORRESPONIING ROWS °
*COLUMN 11: GOVERNMENT''S CONSUMPTION '
‘COLUMN 12: HOUSEHOLLS''S CONSUMPTION

18

20

10°

21"



- 164 -

APPENDIX C SUBFUECTION IOAMATRIX (cont.)

L8] ‘COLUMN 13: GOVERNMENT''S INVESTMENTS
7?1 ‘COGLUMN 14%: INVESTMENTS, RUILDINGS '

£eol ‘COLUMN 15: INVESTMENTS IN SECTOR 6..10

€811 ‘COLUMN 16: OTHER INVESTMENTS

£e2l 'COLUMN 17: CHANGE IN STOCK

831 'COLUMN 18: EXPORTS

[eul ‘COLUMN 19: IMPORTS

851 'COLUMN 20: MOMS ETC,

[861 'COLUMN 21: HORIZONTAL SUM=PRONUCTION

€87l 80p"

£agl ‘RESIDUAL

893 RESIDUAL

C901 =n

[913 wMADE BY FREDRIK RERGHOLM DEC 1981
v
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RAPPEEDIX C SUBFUBCTICH MARKETS-DATA

£21
£33
(]
(5]
-]

€71

81

L%l

£103]
£111
£121
£13]
Ci41]
[15]
[16]
£171
£i8l

[191
£201
£211
€221
£2331
[2u1]
€251

[261
£271

£a2el
£291

£301
[311
£321
[33]
£3431
[331
L36]
£371

V  MARKETSADATA; TMEXP; TMTARG
A
output from initialization:All variables below except TMEXP,TMTARG,NPER

NPER¢Y

NUR3

MKTe 4

INeY+16
A

RET€"1+1.,035%(1+4)
ENTRY¢RET+0,0068+NPER
EXPXIIP«0.03

EXPXIW«0 .07

EXPXDIIS¢0.07

R¢0.5

El1¢0.1

E2¢0
SMP¢SMW¢SMS¢1-2+-1+TMEXP€3
FIP¢FIWEFIS#(1-RIx2+1+NPERXTMEXP
SMT¢1-2+1+TMTARG+3

GAMMA+D . 1
THETA«0, 01
KSI«0.25
SKREPA+S0
I0OTA+0.5
NITER¢9

TMSTO¢1
A

TMIMSTO¢+1
A

RHO¢ "1+ (1+1+33)%(1+4)
RHOBOOK& "1+(1,15)%(1+4)

QUMTEC+ 1+(1.056 1,03 1,026 1.00u)*(1+4)
A RESMAX€0.2 IS SET IN ESTABLISHMENTS. ..
LOSS«0.1

RESIIOWN«0 .9

WTIXe-1

A
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APPEEDIX C SUBFUECTION MARKETS-DATA (cont.)

£381 RWeK2+8

{391 ALFAEW0,075+NPER

r4o1d RETABUW¢1

Ch11 UTREF«0.85

C421 ELINVe3

C431 RTD¢1

C44] ATMINV IS SET IN ESTARLISHMENTS
C4S] a

[461] EPS¢0

471 TMXe¢ 3 3 3 3
[48l TMIMP¢ 3 3 3 3
(491 w

£501 RLU¢0. 6
£511 MAXDP0.06
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APPEEDIX C SUBFUECTIONS PUBLIC-DATA AHD

€21
£33
[

[51
[9-3]

C11
£23
£31
L4
7]
L61
£71
4]
[?1]
ciol
1131

£121
£131
Ciw]
[15]

C16]

v

SECONDARY -DATA

PUERLICADATA

a VARIAELES WHICH WILL BE OUTPUT FROM INITIALIZATION: WSG,RTRANS,T
STOCURF, TSTOCURM

WSGEWGXLG

RTRANS«0.5

ATSTOCURF IS A MARKET-VECTOR (4 MARKETS).FUNCTION SUM1 TRANSFORMS
FIRMS-DATA TO MARKET-DATA...

TSTOCURF«SUM1(STOXQP)

TSTOCURM¢QPDOML\41x(SUM1 STO)

SECONDIARYADATA; MTECAPERAF IRM

AVARIABLES WHICH WILL BE OUTPUT FROM INITIALIZATION:
AMTEC, LU, @DWIND

ARUACOPY IS A COPY OF RU WHICH COMES FROM INPUTFILE.
aL,QW,QIW,QDMTEC, TEC COMES FROM ESTABLISHMENTS

AGROWTH COMES FROM INPUTFILE (INITAGROWTH=GROWTH)

alLG COMES FROM FUNCTION PURLICASECTOR

LU« (LG+SUM2(L) ) xRUACOPY+(1-RUACOPY)

ALG+SUM2 L=WORKING LABOUR FORCE=TOTAL LAROUR FORCE-UNEMPLOYED
AUNEMPLOYED=Rx 'WORKING LAEOUR FORCE'

AWHERE R SHOULD BE UNEMPLOYED+WORKING LAROUR FORCE

ASINCE RU IS DIEFINED AS UNEMPLOYED+TOTAL LABOUR FORCE R= RU+(1-R
u...

QOWINDE "1+(L AVG2 QWX (1+QDW))+(L AVG2 QW)

MTECAPERAFIRM¢TEC DIV1(1-QDMTEC+((RHO+GROWTHI®(1+4)))

MTEC¢L AVG1 MTECAPERAFIRM

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

ENS 0<MTEC
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APPEEDIX C SUBFUECTION MONETARY-DATA

1l
[23
[3]
4]
53]
Lé61
£73
£8l
£?3
£101
£111
£121
C13]
[14]
151
C163]
[i7]
€181l
£i91

V MONETARYADATA

aALL VARIABLES HELOW WILL BE OUTPUT FROM INITIALIZATION
POSGFOR«0

TMFASS¢3:12

TMFDe2+12

FDeFASS+(SUM2 XxS)xXxTMFASS
KAPPA1¢0,02

KAPPA2¢0.3

RFUND1¢0.5

RFUND2¢0,25

LAMDA1¢0 .6

LAMDA2¢0.8

MAXQCHRI«0.01

MB¢0.015

MAXRIDIFF¢0.05
RIAISAEXOGENOUS+1
MINRI¢MB

MAXRI+0.25
FUNDSAAREAENOUGH«0
REDCHBW0.15
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APPEEDIX C SUBFUECTION HOUSEBOLDS-DATA (cont.)

1]
C£23]

£33
[ ]
[R5 ]
Cé61
C71
€8l

(4]
£103

£113]
C121
[131
Ciu3d
£153]
[161
[171
C183]
[19]
£201
[211

£221
23]
c2ul

[253]

€261
L2731
[283
[291
C303]
[31]
£321
£33]
L34

V  HOUSEHOLDSADATA; PRICECHANGES; DUR

AINPUT TO THIS FUNCTION:

AGKOFF , LG, WG,L,QW,QTDIV, LU, QDWIND FROM FUNCTION PUELICASECTOR,ESTA
BLISHMENT ., SECONDIARYADATA

AQPLIOM, QDPFOR, QDPIN FROM FUNCTION ESTAELISHMENTS

ARTRANS, RLU, RHO FROM FUNCTION MARKETSADATA

ATXI1, TXW, TXWG, QINPAY, RI (INDIRECTLY) FROM WORKSPACE MACRO
aHH76,WHSUM FROM HOUSEHOLDS. ..
AXXXXXXXXXXXXXXX XXX XX XXX XX XXX XX XXX XXX XXX XN XXX XXX XXX XX XXXX
AQUTPUT FROM THIS FUNCTION,WHICH WILL BE FINAL OUTPUT FROM INITIAL
IZATION:

#Z,SAV, NIUR, NDURADUR , NH, WH, WHRA, GPH, QC, CVA, QIICPI, QCPI, QDI
AQSAVHREQ, RHODUR, STODUR, ALFA ANL BETA-COEFFICIENTS,SMOOTH ,MARKET
AITER. ..

L]

DURe3

NDURADURE 11

Zell

SAVE12

NDWURe (DUR#111) /111

ANDUR, Z, SAV ARE INDEX-VARIAELES. .,

NH€LG+(SUM2 L)+LU

WHeWHSUM+NH

QUIAINIT

AFUNCTION @DIAINIT IS CALLED TO GIVE A VALUE TO QDI,AND THIS IS TH
E ONLY PURPOSE OF THIS FUNCTION.QDI=DISPOSAELE INCOME

WHRA¢WH+QDT

QPHeQPLIOM, 0

AQPH USED TO BE A VECTOR OF LENGTH 11.QPH(11) WAS THE PRICE IN THE
SERVICE SECTCR.THERE IS NO LONGER AN ELEVENTH SERVICE- SECTOR,SO
QPH=QPDOM.FOR TECHNICAL REASONS WE SEE TO THAT QPH

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

QC+ (HH76XQ0I) , 0

QCe (1, pQC) pQC

QCewQC

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

ASEE MOSES-FUNCTION CPI1...

CVA€QC DIV7 QPH

QCPI¢CPIL(QPH)

PRICECHANGESQUPFOR, QIPIN, 0

QUCPI¢(PRICECHANGES+. x,QC)+(+/,QC)

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

L3617
[371
£381
€391
[uol
C413]
421
431
Cuul
(431
Cué1
C473]
481

[491

v

A

RHODUR«RHO

STODUR«@PHLDURIXCVALLIIUR; 11+RHODUR
A

ALFA3¢0.3

ALFA4«0,5

BETA1¢ 1 1 0.7 0.75 0.9 11 0.9 1 0.75
BETA2¢ 0 0.02 0.1 0,22 0,01 0 0 0.08 0
BETAZ¢0XBETA2

SMOOTH¢(11p0.9),1

A

MARKETAITER¢3
AMARKETAITER TELLS HOW MANY ITERATIONS WILL BE DONE IN THE MARKET
PROCESS DURING SIMULATION...

NHe 1 pNH

10.5
0.36 0 0.21
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APPEEDIX C SUBFUBCTION DISPOSEl-FIEMS
(deletes a number of variables)

This function is called in subfunc-
tion ESTABLISHMENTS.

VOISPOSE1AFIRMSCOIV
v RMS

DISPOSELAFI
C11 +(TESTUTSKRIFT=0)/START
[21 ‘REALARATIO®
£31 REALARATIO
4] "SYNTHARATIO’
£53 SYNTHARATIO
[61 "INPUTRATIO’
£71 INPUTRATIO
[8l ' REALASALES'
91 REALASALES

£iel 'SYNTHASALES®

[111] SYNTHASALES

[121] ‘SLUT PA TESTUTSKRIFT I DISPDSE1AFIRMS

L1313 START:

Ci4] =n

€151 KILL 'SCALE MAKEQUARTERS'

C161 KILL ‘RAMARKET FIRMID RESALABOUR SYNTHASALES RESASALES RATIO1 RAT
I02 INPUTRATIO'

L1731 KILL ‘REALARATIO SYNTHARATIO RESAEXPORT REALAINP LIST K3AIMELD' °*

£18]1 aTHIS FUNCTION DELETES VARIABLES AND' FUNCTIONS OF NO FURTHER USE,
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APPENDIX C SUBFUNCTIOE DISPOSE2-FPIRMS
(deletes a number of variables)
This function is called in subfunc-
tion ESTABLISHMENTS.

VDISPOSE2AFIRMSLOIV
DISPOSE2AFIRMS

£11 4(TESTUTSKRIFT=0)/START

£21 " SAMARKET®

£33 SAMARKET

[yl “A21°

L5 A21

L61 "A22"

L7 A22

[81 “INP®

C?1 INP

£101 ‘QCURR"*

111  QCURR

121 'M75°

C131  M75

C14] "AK3AIMED'

C153] AK3AIMED

£163 "AKIAFINISH'

C171  AK3IAFINISH

risl *REALAFORVF *

L1911 REALAFORVF

£203 *SYNTHAFORVF'

[21]1  SYNTHAFORVF

£221 'FORVF "

[231  FORVF

241 " REALALAROUR"

L251  REALALAROUR

[261 "SYNTHALAROUR®

£27]1  SYNTHALAKOUR

£281 "REALAW'

£291  REALAW

£301 "SYNTHAW'

L3311  SYNTHAW

£321 " REALAOVERSKOTT®

331  REALAOVERSKOTT

L343 "SYNTHAOVERSKOTT®

[351  SYNTHADVERSKGTT

[361 'OVERSKOTT®

£371 OVERSKOTT

38l " REALAKRALON"

[391  REALAKRALON

£u01 *SYNTHAKRALON'

413  SYNTHAKRALON

421 "LON"

[w31  LON
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APPENDIX C SUBFUBCTION DISPOSE2-FIEMS (cont.)

[451  START:

Chéd KILL 'X FADATA SAMARKET NAMNAMARKET A21 A22 INP QCURR M735°

Cu71 KILL 'AK3AIMED AK3AFINISH REALASALES REALAFORVF SYNTHAFORVF FORVF

REALALABOUR SYNTHALABOUR

cusl KILL 'REALAW SYNTHAW REALAOVERSKOTT SYNTHAOVERSKOTT OVERSKOTT®

[491 KILL 'REALAKRALON SYNTHAKRALON LON SCALE HELP'

L3501 KILL 'IOAMATRIX CONTROLS REALASUM1 SYNTHASUM! DISPOSEL1AFIRMS RAND
OMIZE USING QFR1 HISTORY BETWEEN'

£511 »

[52]1 aTHIS FUNCTION DNELETES FUNCTIONS AND' VARIARLES OF NO FURTHER USE..

VKILLLOAV

V  KILL NAMES; POS; IUMMY
€11 L:4(0=pNAMES) /0
£21 POS+NAMES *
L3] DUMMY€[EX(POS-1) tNAMES
(4] NAMES«POS INAMES
[51 aL

v

This function is stored in workspace VLISTS.
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APPEREDIX C SUBFURCTION DISPOSE -VAR ~IEPUT

[11
2

[3]
[ ]
£31

[X-%]
C7l

£81l
[93d
101
€111
£123
£133]
Ciu]
€151
[161]
€171
£isl
[19]
L2031
£211
£z2z2
[£231
[2u]

VLISPOSEAVARAINEUTCHIY
DISPOSEAVARAINPUT; COPARI ; COPATXW; COPATXWG; COPARIDEPFOR;
COPARIBWFOR; COPATXC ; COPATXIY

ATHIS FUNCTION GETS RID OF INPUTVARIABLES FROM
AFIRST PART OF INITIALIZATION

fA

COPARINEPFOR-EXDARIDEPFOR
COPARIEWFOREXOARIEWFOR

COPARI+EXOARI

COPATXW¢EXDATXW

COPATXWGCEXOATXWG

COPATXC¢EXDATXC

COPATXI1¢EXOATXI1

A
AMACROLIST CONTAINS VARIAEBLENAMES FOR INPUT-VARIABLES
KILL MACROLIST
EXOARIDEPFOR«COPARIDEPFOR
EXOARIEWFOR«COPARIEBWFOR
EXOARI+«COPARI
EXOATXWeCOPATXW
EXOATXWGCOPATXWG
EXOATXC«COPATXC
EXDATXI1¢COPATXI1
AVARIABLES FROM WORKSPACE MACRO HAVE SOMETIMES THE SAME
a NAME AS AN OUTPUT-VARIAELE.SUCH VARIAELES MUST NOT
aBE DELETEDI' BY THE CALL ''KILL MACROLIST"'
[]
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APPERDIX C SUBFUECTION QDI-IWIT

(]
£23

31
[4]

[&0]
[61
L7l
€8l

(]

£101
Ci1]
[i23
£131]
L1413
[1s]
L161

This function is called in subfunc-
tion HOUSEHOLDS DATA

VQDIAINITCOIV
QIIAINIT;QTWS;QTI; QWTAX; QINTH; @TRANS; QITAX; TXI1
AINPUT TO THIS FUNCTION:

AGKOFF,LG:WG,L,&TOIV,QW, LU FROM PURLICASECTOR,ESTABLISHMENTS, SECON
TIARYADIATA, , +

ARTRANS, RLU FROM MARKETSADATA
ATXI1, TXW, TXWG, QINPAY,RI COME (INDIRECTLY) FROM INPUTFILE MACRO..

alLOCAL COPIES OF TXW,TXWG...ARE USEL...

ANH,WH FROM HOUSEHOLDOSADATA

A

QTRANS¢ (RTRANSX (LGXQWG+L4 ) x1++/GKOFF) +RLUX 0, 25xLUXL AVG2 QWx1-
TXWCOPY

QINTHENHX (RIACOPY-ME) xWH+L

QTWSE(LGXQWG+4) , SUM2Z LxQW+4

QTWS«QTWS+ (0, QINPAYCOPY)

QWTAXEQTWS+ . x (TXWGCOPY, TXWCOPY)+1+(TXWGCOPY, TXWCOPY)
QTICQTDIV+QINTH+QTRANS+ ((+/QTWS) -QWTAX)
TXI1¢TXI1COPY

QITAX#0.25XAGGRITAX 4xQTI

QDI€(QTI-QITAX) +NH
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APPEHEDIX C SUBFUNCTION QDI-INIT2

[ ]
23

C31
[ ]
£sl
L6l

L71

£81l

C?1

€103
L1131
£123
£131
C14]
€151
[16]
C171
risl

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

VAIIAINIT2C[IV

ZZ+QDIAINIT2; QTWS; QTI; QWTAX,; QINTH; @TRANS; QITAX; LU; NH; Ml ; RTRANS;
RLU

aINPUT TO THIS FUNCTION:

AGKOFF,LG,WG,L,QYDIV,@W,LU FROM PUBRLICASECTOR,ESTAELISHMENTS, SECON
IIARYADIATA, . +

RTRANS«0.5

RLU«0.6é

MB€0,015

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

LU& (LG+SUM2(L) ) xRU+ (1-RU)
NHeLG+SUM2 (L) +LU

WHeWHSUMNH

A

QTRANS¢ (RTRANSX (LGXQWG+Y ) x1++/GKOFF)+RLUX0,25xLUXL AVG2 QWX1-TXW
QINTHeNHX (RI-MB) xWH+h
QTWS+(LGxQWG+k4) , SUM2 LxQW+Y%
QTWS+QTWS+ (D0, RINPAY)
GUTAXQTUWS+, X (TXWG, TXW) +1+(TXUWG, TXW)
QTI#Q@TDIV+GINTH+QTRANS+( (+/QTWS) -QWTAX)
Q@ITAXe0.25xAGGRITAX UxQTI
ZZ«(QTI-QITAX)
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APPEEDIX C SUBFUECTION OUTPUT OPERATIOHS

VOUTPUTAOPERATIONSCQIV

¥V OUTPUTAOPERATIONS;LIST;TOTLIST
£11 AROUTPUT FROM INITIALIZATION IS HEING GROUPED:
€21 AVARIARELGRUPP1, VARIABELGRUPPZ2, ., ,COME FROM WORKSPACE VLISTS,
[31] AAND ARE TEXT-VECTORS .THIS WORKSPACE ALSO CONTAINS SOME
LWl a EXTRA VARIABLES AND FUNCTIONS..
[31] «')YWSIL TEMPORARY'
C6] < ')SAVE"
£71 LIST¢DONL 2.3
£8l LISTe,LIST
[?1 «')COPY VLISTS'®
£i101 MN¢WORKSPACENAME
£1131 KILL LIST
£123 ORL¢123467
[13] +'e’'")COPY MACRO ',GRUPP1,"*'""’
C14] TOTLIST¢VARIABELGRUPP1,"' ',VARIABELGRUPP2,' ',VARIARELGRUPP3
[153] TOTLIST¢TOTLIST, ' ',VARIARELGRUPPY,' ',VARIABELGRUPPS
[16] ' )ERASE VARIARELGRUPP1 VARIARELGRUPP2 VARIABELGRUPP3'
.L[17] ' JERASE VARIABELGRUPP4 VARIARELGRUPPS GRUPP1 LIST®
£181 ' )ERASE IIOKUMENTATION °
1?21 a
[20]1 =
[211] MN COPYSAVE TOTLIST
L2237 aOUTPUT FROM INITIALIZATION,ANI' NOTHING ELSE,IS SAVED

£23]1 «aIN WORKSPACE(WHOSE NAME IS STORED IN WORKSPACENAME) .
241 =

[251 =
[263] «')DROP TEMPORARY'

V Y COPYSAVE X
C11l ATHIS FUNCTION TAKES VARIARLES FROM WORKSPACE TEMPORARY
£231 A, TAKING ONLY THOSE SPECIFIED IN LIST X.AND SAVES THEM IN A WORKSP
ACE WITH NAME Y...

£31 £’ ")COPY TEMPORARY ',X,'''"*
[ua '’ YWSID LY,
[51 ' )SAVE'

v

This function is stored in workspace VLISTS.
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APPERDIX D THE INITIALIZATIOH CODE,
HELP-FOUNCTIONS

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

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

RABOVE, AVGl, AVG2, BETWEEN, CORTINUEl, CONTINUEZ2,
CPIl, DDIV, DEV, DIFF, DIV1l, DIV7, DIV8, DUP, ENS,
EQUALS, HISTORY, MAKEQUARTERS, MODADD, MODDEL,
MODSUBST, MULT1, MULT7, MULT8, PACK, QFR1,
RANDOMIZE, REALASUM]1 , RELDIFF, SCANMAT , SOM1,
SUM2, SYNTHASUML, USIRG, SCALE

They are stored in workspace FUNCTI.

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

tions do:

AVG1:

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

W(i)eD(i) W(i)eD(1) W(i)eD(1) W(i)D(i)
Result: o ( : D VI | - Y, T ( —~), I —~—)
s e TW(L) i in 2 TW(1) iin 3 TW(1) 5im 4 TW(1)

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

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

is a vector of length equal to 4.

SUM1 :

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

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

pare with AVGl above).

MODADD, MODDEL, MODSUBST :

These functions can change lines in another func-

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

described in Part 1, Section 2.

MULT7:
Example:

v.m v, m
M MULT7 V = vlmll Vlm12

221 2 22
m,.m

where M = mllm12 and V = (vl,vz)

21722

MULT7 1is an operator which performs a kind of

multiplication between a matrix and a vector.

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

£11
€21
37
[41
£51
L6131
[
reil
(]

VAROVELDIV
MeM1 ABOVE M2

R TO FORM A MATRIX WITH M1 ABDVE M2, PALDDING WITH BLANKS OR ZEROES
IF NEEDED.

a EACH OF M1 ANDI M2 IS MATRIX, VECTOR, OR SCALAR.

MECC(1tpML) , 14 CoMID T AM2) tM1), C1IC(1pM2), 14 (PM2)TpMLe( ™28 1 1 ,p
ML) pM1) tM26(72¢ 1 1 , pM2) pM2

VAVG1LOIV

Acld AVGL D

(]

a TO GET MARKET AVERAGES FROM FIRM DATA:

A 'D' IS THE FIRM (VECTOR) DIATA TO BE AVERAGEL.

A ‘W' IS A WEIGHTING VECTOR.

a GLORAL VECTOR "MARKET' TELLS MARKET NUMBER OF EACH FIRM.
a GLOBAL ‘NMARKETS' TELLS NUMKER OF MARKETS.

A 'A' IS THE (VECTOR) AVERAGE.

]

AC((WXID+, XMARKET e , = \NMARKETS) + (W+, xMARKET = , =\ NMARKETS)
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APPEEDIX D
VAVG2C03V
AcW AVG2 D
13 A
21 A TO GET A COUNTRY AVERAGE FROM FIRM DATA:
£33 a 'I' I8 THE FIRM (VECTOR) DATA TO EE AVERAGEL.
(%] A ‘W' IS A WEIGHTING VECTOR,
LS3 s ‘A’ IS THE (SCALAR) AVERAGE.
C63 A
L7] AE(+H/WXIND +(+/W)
VEETWEENCQIV
R¢A BETWEEN R
[11 ReA+(B-A) X0, 01X 1+?101 xE=F
VCONTINUELILQIV
ReN CONTINUELl V
c1i1 RENTV . Ne 1tV
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APPENDIX D

VCONTINUE2LQIV
V ReN CONTINUEZ M
[11 ReCCLteM) NI tM, B(N, 1t pM) pML; (pM)IL2]]
v

VCPILLOIV
V ZeCPI1 PRICES
C11 AA+R WHERE A=QC1XxNH+QC2xNH... AND
[21 nE= QC1xNH+P1 + QC2xNH=+P2 +..
31 [
Cul Ze(+/QC+, XNH) = ( (QC+, XxNH) +, +PRICES)
v
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APPENDIX D

[13
€21
[3]
4]
45D

£13

vDDIvVIOlv
Z¢A DDOIV H

[
a TO "DIVIDE® A TREND PERCENTAGE.
A 'Z' IS COMPUTED' AS THE SOLUTION TO: (1+A)=(1+Z)xE

A
Z¢"1+%(®1+A)+R

VOEVINIY
ACDEV X
AEX—+/X+pX

YDIFFLOIV
ReDIFF F
ReCCCCT14+ppF Y p0) 1D 3F) —((((T14ppF) p0), T1)4F)
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APPEEDIX D
vopivicgav
V Ze¢F DIVI M
[13 A
£21 s TO DIVIDE FIRMS' DATA WITH A MARKET VECTOR:
£33 A 'F' IS THE FIRMS' DATA VECTOR.
Cul A 'M" IS THE MARKET VECTOR.
C£S2 A GLOEAL VECTOR 'MARKET' CONTAINS MARKET NUMBER OF EACH FIRM.
£61 A 'Z' IS THE RESULTING (FIRM VECTOR) DATA.
L7l A
81 Z¢F+MLMARKET]
v
voivrLgav

V  ZeM DIV? OV

£1] ENS(pV)=(pM)[11]
£21

A

C3] A TO DIVIDE A MATRIX WITH A VECTOR:

L4l A EACH ELEMENT 'MCI;J1' IS DIVIDED BY 'VLIJ®

LS1 A THUS, "M’ MUST HAVE AS MANY ROWS AS 'V' HAS ELEMENTS.
Lé1 A

(W] ZeM+u(dpM) pV
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APPENDIX D

C11
£23
£33
[k
£S5

C13l
€21
C31
[u]
51
(-9 ]

voIvecragiv
V ZeM DIV V
ENS(pV)=(pM)L2]
A TO DIVIDE A MATRIX WITH A VECTOR:
A EACH ELEMENT MCI;JJ IS DIVIDED RY VLJI.
A THUS, M MUST HAVE AS MANY COLUMNS AS V HAS ELEMENTS.
ZeM+(pM) oV

voueCQgav
V  ZeNUM DUP EL

A Z&(NUMC1JpELC11), (NUMC21pELL2]), ... » (NUMINIPELIND)
ENS(1zppNUM), (12ppEL)

ENS(1Ze,NUM), (226, EL)

ENS(1=p,NUM)IVv((p,NUM)=(p,EL))

NUM+ (pEL) pNUM

ZCELLCD#AZY /26, MCC(T/NUM), oNUM) o1 pNUM) X (AT /NUM) =, 2NUM]



- 186 -

APPEEDIX D

VENSCOIV
V ENS STRING
[ ] 4(A/STRING=1)/0
£23 "ERROR DETECTED BY FUNCTION ENS'
£33 1+0
(W] ALINE ABOVE STOPS EXECUTION
VEQUALSCOIV
V Z¢A EQUALS K
£11 H((ppA)EppR) /ZD
[21 A, pAYV. %, pRY /D
[31] Ze(,A)A . =B
v
VHISTORYLDAV
V ReSM HISTORY LATA;W
[11 REDATA+ XW++/WedXN(“1tpDATA) pSM
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APPEEDIX D

VMAKEQUARTERSCOIV
V W¢MAKEQUARTERS V;FUNKA;FUNKE; DELTA; DIFF;F0;F1;F2,NIVAO;NIVAL;R;I;

JiK;M;N;LEVEL; EXPR1; EXPR2,;FUNKX,;FIKTIV1;FIKTIV2

€11 ATHIS FUNCTION DISTRIBUTES VARIAELES ON QUARTERS.FLOW-VARIABLES MU
ST BE DIVIDED RY 4 AFTERWARLDS.,.

£23 aV=INPUT=YEARLY FIGURES W=RESULT=QUARTERLY FIGURES

£31] Welux(pV)) el

[43] FUNKE+ 'DELTAXX* ( (DELTA-N)+N) '

£51 FUNKA& ' CC(IXDELTA) —C(OXN) ) xX%2) +( (6XN)-(2xXDELTA) ) xX'

£é43 [

(] FIKTIVieVL13-(VL2I-VL1D)
£81 FIKTIV26¢VLeVI+(VLpVI-VL "1+pVI)
(%] VEFIKTIVL, V,FIKTIV2

£103 Me(pV)~1

C111 Ré¢lp0

£121 =

L1331 Ie¢1

Ci4] START:+(I=M)/SLUT
£151 FOeVLI]

C163 FleVvLI+1]

€171 F2¢VLI+2]

£i181 Kelyx (I-1)

C191 NIVAOEFO+(F1-F0)+2
£201 NIVALeF1+(F2-F1)+2
£211 DELTAENIVAL-NIVAOD
£221 Ne(F1-F0)+2

£231 a

£2u] FUNKX¢FUNKE

[25] L COX(F2~F1))#x(F1-F0) )/ 'FUNKX¢FUNKA"'
£261 =

€271 Jei

[28] S:4(J=5)/L

£291] Xe(J-1)+4

£301 LEVEL#s "FO4+N+',FUNKX
€311 EXPR1¢4FUNKX

£323] Xed+u

£331] EXPR2¢ 31 FUNKX

C341] RCJICLEVEL+ (EXPR2-EXPR1)+2
L3513 Jed+1

£3461 9S8

[37] L:

£381 DIFF«F1-(+/R)=U

393 +(TESTUTSKRIFT=03)/L3
cuol '"TESTUTSKRIFT"®
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APPEEDIX D

C411] RC11,RC23,RC3T, RLL]
[u21 g ¢« DIFF’

433 LIFF

L4yl L3:

E4S] WK+ 41¢R+DIFF

Ch61 TeI+1

4731 +START

[u8l SLUT:

C4e1 S(TESTUTSKRIFT=0)/EXIT
£S01 0 «'RESULTAT'

£S11 1«0

[521 S2:4(I=(M-1))/L2
L5331 0 ¢VLI+1]

CS54] 0 WD) +Ixk]

£551] IeI+l

£561 482

£57] L2:'0K’

[58] EXIT:
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APPERDIX D

[11
£21
L3]
[41
L[Sl
L6131

£13
£21
£31
[SI]
L5131
[63

v YMODADDCOIV

NAME MODADD OLDNEW; BREAK; CR; ROWS

ENS '"MOID' v.#3tNAME«, NAME

ENS 3=0NC NAME
ENS(BREAK®1),1=pRBRREAK+ ('w ' =0LINEW) /\ pOLDNEW

ENS 1=pROWS¢(CR¢[JCR NAME)SCANMAT (EREAK-1) tOLDINEW
ENS QOEX NAME

ENS(PACK NAME)EQUALS [IFX CRLC\ROWS; JAROVE (BREAK{OLDNEW)AROVE (ROWS,
0)CR

VMODDELL
v

v
NeNAME HOUDEL STRING;CR; ROWS
ENS~ "MOD' A, =34NAME ¢, NAME
ENS 3=[NC NAME

N " ppROWSE(CRONCR NAME)SCANMAT STRING
ENE~1eROWA

ENS [JEX NAME
ENS NAME EQUALS OFX(AAROWSe.#11%pCR)/LC1ICR
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APPENDIX D
VMODSUERSTLOIV
vV NAME MODSURST OLDNEW; BREAK;CR; ROWS
£11 ENS "MOL'v.#3tNAME+, NAME
C£21 ENS 3=[INC NAME
£33 ENS(BREAK>1),1=pBREAK('w ' =0LINEW)/\ pOLDIINEW
[ul ENS 1=pROWS«(CR+OCR NAME)SCANMAT (HREAK-1)tO0LINEW
p] ENS 0OEX NAME
Cé63 ENS(PACK NAME)EQUALS [FX CRL\ROWS-1; JAHOVE (EREAKJOLINEW)AROVE(
ROWS, 0)¢CR
v
VSCANMATLOIV
V Re¢M SCANMAT §
[ ] RECv/AA(O(0,S) i T11eM) /7 (R((1tpM), P, 8)p 14190, 8)0(,S) e, =M) /111 pM
v
VPACKLOIV
V Z¢PACK S

Cil Ze¢134(Zv10Ze0,"' '#8)/' '.S



- 191 -

APPEEDIX D

1]
£23
£33l
43
£33
Lé61
C71
£8l

C1l
€23
£3]
41
[31
Lé1
71

C131
£23
£33
Cy1
[s1
L6l

VHULTlEE]V

Z¢F MULT1 M

[

a TO MULTIPLY FIRMS' DATA WITH A MARKET VECTOR:
a 'F' IS5 THE FIRMS' DATA VECTOR.

A 'M" IS THE MARKET VECTOR.

A GLOBAL VECTOR ‘MARKET' CONTAINS MARKET NUMBER OF EACH FIRM,
A 'Z' IS THE RESULTING (FIRM VECTOR) LATA.

A

Z+FxMLMARKET]

YMULT?LOIV

ZeM MULTY V

ENS((pV)=(pM)L[11), (2=ppM), (1=ppV)

TO MULTIPLY A MATRIX WITH A VECTOR:
EACH ELEMENT 'MCI;J]* IS MULTIPLIED WITH ‘VCI)'.
THUS, 'M* MUST HAVE AS MANY ROWS AS 'V' HAS ELEMENTS,

EE I

ZeMxu(opM) pV

yMULTBLOIV
Z¢M MULTB V
ENS((pV)=(pM)L21), (2=ppM), (1=ppV)
A TO MULTIPLY A MATRIX WITH A VECTOR:
A EACH ELEMENT "MCI;JJ" IS MULTIPLIED WITH "VLJ1'.
a THUS, 'M' MUST HAVE AS MANY COLUMNS AS 'V’ HAS ELEMENTS,

A
ZeMx (pM) pV
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APPEEDIX D

[11
[21
£31
(I}
£sl
[X-¥]
[71
8l
[e1
£i1031
C1131
[121
[133]
[i4]

[15]
[161]
£171
£i8el

V@FRIE?JV
QeQFRT L
Q¢ (1~RES)XQTOPXx1-#-LXxTEC+QTOP

VRANDOMIZEL{QIV
Cen RANTIOMIZE B DG E; ATD
Ce CCREALASUML A)+4+/NAMNAMARKET® . =14 ) LSAMARKET]
n EACH ELEMENT OF C EQUALS CORRESPONDING REAL MARKET AVERAGE
H((0=R)Al=pR) /END
a IF B=0, SKIP CORRELATION ASPECT
D¢ ( PNAMNAMARKET) tR
Ee(pl) IR
a HELP VERLES: D=REAL PART OF B, E=SYNTHETIC PART OF B
AINECE-((E+, XSAMARKET @ , =14 ) ++/SAMARKET . =14) [SAMARKET]
A AID=DEVIATION OF ELEMENTS OF E FROM THEIR MKT AVERAGES
C¢C+AIDX ((+/(DEV D)XDEV A)++/(DEV E)#2)x(eE)+pll
a THAT USED' THE APPROXIMATION COV(C,E)=COV(A,ID)
END:AIDEA-((A+, XNAMNAMARKET® . =14) ++/NAMNAMARKETe . =14) LNAMNAMARKET]
a AID=DEVIATION OF ELEMENTS OF A FROM THEIR MKT AVERAGES

CeC+ (7504 (pCIPL00)+50) X ( ((REALASUML AIDX®2)++/NAMNAMARKETe . =1l)*
.5)[SAMARKET]

0
A CCILJI=CCIIX(14EPSCI,JI)XSI(ALID)

a WHERE: CCIJ=C FOR MARKET I AS COMPUTED ABOVE

A EPSCI,JJ IS UNIFORM OVER [70.5, 0.5]

A SO(:)=STANDARD DEVIATION OF A ON THE ITH MARKET
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APPEEDIX D

11
[21
[31
(]
£sl
[61
C71
[81
£?1

£1l
£21
£3]
cul
L3l
(-2
L7l
£al
[91

VREALASUM1LOIV
A€REALASUM1 V

TO SUM FROM FIRMS TO MARKETS:

'V' IS THE FIRM DATA TO BE AGGREGATED, IF IT HAS MORE THAN
ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER.

GLOEAL VECTOR "NAMNAMARKET' TELLS MARKET NUMRER OF EACH FIRM.
GLOBAL 'NMARKETS' TELLS NUMBER OF MARKETS,

‘A" IS THE AGGREGATE.

»®»D2»>D®T DI

A ((ANMARKETS) » ., =NAMNAMARKET) +, xV

VRELDIFFCLOIV
R¢RELDIFF F
RE(DOIFF F)<((( 1+ppF)p0), "1)4F

VSUMILOIV

ACSUM1 V

(]

a TO SUM FROM FIRMS TO MARKETS:

A 'V' IS THE FIRM DATA TO BE AGGREGATEDN, IF IT HAS MORE THAN
A ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMBER.

a GLORAL VECTOR "MARKET' TELLS MARKET NUMEER OF EACH FIRM.

A GLOEAL 'NMARKETS' TELLS NUMEER OF MARKETS.

A 'A' IS THE AGGREGATE.

A

A€ C(UNMARKETS) » , =MARKET) +, xV
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VSuUM2LOIV

ACSUM2 V
C13 A
[21 a TO SUM FROM FIRMS TO A COUNTRY TOTAL:
£31 A 'V’ IS THE FIRM DATA TO BE AGGREGATED. IF IT HAS MORE THAN
[ a ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER.
[s1 a 'A' IS THE AGGREGATE,
L61 A
L73 At+AY

VSYNTHASUM1CQO1V

ReSYNTHASUML V
131 Re C CANMARKETS) o, =SAMARKET) +, xV

£13l
£21

£31

[41

L6
£71
rel

VUSINGLOIV
OUT€REAL USING V
OUT¢REAL, (REAL RANDIOMIZE V)

VSCALELOIV
BeN"5CALE PAR

ENS(0<PAR), (1ipPAR), (PAR:5¢1, "14PAR)
a TO GET N SCALED NUMBERS IN DESCENDING ORDER.

a ("14PAR) ARE SIZES OF NUMBERS 2,3,... RELATIVE TO FIRST NUMEER.

a AFTER THAT, MORE NUMBERS ARE GENERATED IN A LOGARITHMICALLY TECL
INING FASHION LIOWN TO ("1tPAR).,
a NUMBERS ARE NORMALIZED TO HAVE SUM=1.

+(N=pS¢(NLpS)t5) /L
S¢S, 0(T1HPARIX((+/72¢1, PAR) #+N~pS5)# "1+ N-p§S
L:5€5++/8
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APPENDIX D ENTRY VARIANT, ADDFIRM

VADLAF IRM’

vV MMM ALDFIRM PARMS)MM; NEWSYMEDL;ASRELSIZE;APZRIERP IR s WM IVATRY
A VAIRIPRILIPES;ETOR

A TO IKNSERT MEW FIRM(S) IMTO OMHE MARKET3; TO FE USEL AT A YEAR
LIMIT OHMLY,

ENS (0 1v.=RPMMM), (1 Zv =R, MMM), (1=PPPARMS ), (2iPPARMS)
HEWSYMEOL ¢ (MMM&2PMMM ) [ 2]

MM&MMMT 1 ]

Av-PARMS[ 1]

FELSIZE+« || PARMS

A MM IS5 MARHET HMHUMEER

A MEWSYMEOL GIVES HMHUMERICAL COILE FOR PLOTTIHNG

A & IS5 PROFIT-MARGIMN ALVAMTAZE COMPAREID' TO THE AVERAGE FIFRM

p RELSIZE IS SIZE OF MHMEW FIRM(S) AS A FRACTIOM OF CURRENT MARH
ET ASIREGATE

EMS (O=[NC 'HRS?Y

A THAT WAS TO EMSURE A YEAR L IMIT

A

RWLRW, (PRELSIZE )pPS AVEE FW

]

AZ1<VA AVEES A

=,
B5 ARZ

IMVEFF ¢ INVEFF , (PRELSIZE)PH] AVGS IMNVEFF

Flek], RELEIZE X SUMS K

K1 EOOK+H ] EQOK , REL S IZE x SUMS, | EQOOK

HPebZ, RELSITEXSUMS Hp

EWeEW, RELSIZE X SUME, EW

DIMVEEINY, RELSIZTEXSUMS BIMV
DINVLAGLRIMVLAG, RELS IZE Y SUMS BIMVLAG
DELAYAIMVEDELAYAINMY, [ JRELSITE. xSUMS DELAYATIMV
[

Hed, (PRELSIZE)PS AVGS =

f

PeP,Pe(PRELSIZE)PS AVGS P

OF +BF , PP« (PRELSIZE )PRS AVGES BP
IP+DP, 0P« (PRELSIZE)PS AVGS P

A

Wel, We (PRELSIZE)pL AVE
DWeDW, (PRELSIZE)PVA AVES LW
EIW<EDW, (PRELSIZE )P (LXEW)AVES, DIW
OWeEW, (RRELSIZE)PL AVES BW
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APPENDIX D ENTRY VARIANT, ADDFIRM (cont.)

L3=] A

[39)] 2 (Q#AQMZ "CHM' ) / *CHMECHM, (PRELSIZE )PS AVEE CHM®
[40] MM, M (RRELSIZE)RA4+S AVIES M

[411] A

L4271 LVA:IVA, IVAL (PRELSIZE)pVA AVGE VA

[432] VAEVA,, VALRELSIZEXSUMS VA

[44] BVAcEVA, BVALRELSIZE X SUME [RVA

[4%1 A

(461 Pel, BeVA<E— ( (BPTOMX1-THVAZ)+, X10) [MM]

QeleBE@, E§+E¥Q+E—-( (BPPOOMYX | —THVAZ)+, X I10)[mMM]

DReDER, DVA-TP

L

LS«IS, (PRELSIZE)PS AVGE I§

5+5,2xE

BS«RS, QR xER

A

Leb,LeVAX (1-M) =W

LUeLU—4/,L

EMS LU:(O

AMAME ( (PAMAN) + (PRELSIZE) , Q) 2rAMARN

R

EXPLP «EXPDP, (PRELSIZE)PS AVGES EXPLP
EXPDS«EXPDS, (PRELSIZE)PS AVGES EXPLS
EXPIN+EAXPIW, (PRELSIZE)PVA AVER EXZPLW
HISTODP+HISTDP, (PRELSIZE )RS AVES HISTIDP
HISTDPLEV«HISTIPIEYV, (PRELSIZE)PS AVEE HISTDPLEVY
HISTODPDEV ;«HISTDPLEV, (PRELSIZE)PS AVIEE HISTDPIIEV
HISTOS«HISTDS, (PRELSIZE )RS AVES HISTLS
HISTDSDEV+HISTLSDEY, (PRELSIZE)PS AVES HISTDSDEV
HISTOSDEVZ&HISTHSTEVY, (PRELSIZE )pS AVEL HISTRSDEVY
HISTIN&HISTIW, (PRELSIZE)}pPVA AVES HISTIDW
HISTOWDEVeHISTIWLEY, (PRELSIZE)PVA AVES HISTDWDEYV
HISTOWDEVY 2 «HISTIOWDEV ], (RPRELSIZE)PVA AVEE HISTIHWMDEY
MHIST+MHIST, (PRELSIZE)PA+S AVES MHIST

2]

STO«5TO,RELSIZEXxSUME STO

IMSTO«IMSTO, [{ JRELSIZE. , X SUMS, IMSTO

RIMR:FPIME, [ JRELSIZE. , xSUMS BIMRE

fa

RES+RES , RES« (PRELSIZE )PVA AVER RES
BTOP<BTOP, BTOP B+ | —AZ | +AZZ+RES

TEZeTEZ, (BT L)Yx@&(1-PES)+AZ2

[

MARKET&MARKET, (PRELSIZE ) OMM
ORIGMARKET«ORIGMARKET, (PRELSIZE) MM
SYMEOL«SYMEQOL, (PRELSIZE)PMEWS YMEOL
LEFT«LEFT,RELSIZE=REL.SIZE

A

RSUESACASHeRSUESACASH, OXRELSIZE
RSUESAEXTRACRSUESAEXTHA, OXRELSI ZE

v
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NOTES to Part 2

1A more detailed description of the micro (firm)
database can be found in Albrecht-Lindberg (1982).
In this working paper the micro initialization is
also described.

2 When starting the simulation 1976 only about 150
firms participate, whereas 250 firms participate
when starting 1982.

3 See Albrecht-Lindberg (1982), Ahlstrom (1978),
Bergholm (1982), and Eliasson-Heiman-Olavi (1978).

4 Comments about choosing another starting vyear
are made in Section 7.

5 For example:
EXOAREALCHLG(1) = 3000 means that 3,000 persons
will be added to the sector the first quarter 1977.

EXOAREALCHLG(5) = 2500 means that 2,500 persons
will be added to the fifth simulated quarter 1977.

EXOAREALCHLG etc. 1s a vector with a number of

components = the number of quarters to be simu-
lated ...

6 For the present SMT = 1/2 so Targ(n+l) 1is an
ordinary average of Targ(n) and M(n). Targ is
specified for the individual firm.

7

The only thing the function SIAINIT does is to
fetch data from workspace MACRO and FUNCTI and to
call the sub-functions on level 2 i1 Figure 3.

8 Formally XX is a parameter to the main function
START.

J The corresponding exogenous time-series are
EXOAQINVG, EXOAQINVBLD etc.

10 a) Statistical errors in SCB statistics.

b) IUI computation errors when distributing
total industry sales on the 4 sectors in the model.

11 In the sectors 5,6,...,10, where there are no
firms in the model, I0 is used to determine these
sectors' demand for products. This 1is done in a
conventional input-output fashion by inverting a
sub-matrix of I0.
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12 Both the share (total input)/(total production)
and the share (input from sector j)/(total produc-
tion) will change at the macro level.

13 Initialization version 19 and experiment ver-
sion 11 were wused. The experiment 1is labeled
$11v19 (cf. Part 1 of this handbook).

14 The sub-functions RANDOMIZE and USING. August 1980.
See Appendix D. See also "The micro initialization
of MOSES" by Albrecht-Lindberg (1982).

15  The variable RIAISAEXOGEOUS is a logical vari-
able being zero or one.

16 Remember that 1076 is in 1975 year's prices
{see Section 3) whereas 107611 should be in 1976
year's prices.

17 profits = gross operating surplus.

18 16 simulate more than 30 years, one has to set
the wvariable NYR equal to that number in a
ISTARTXX function. For example NYR ¢ 50.

19 This is behaviour of the government sector in
the labour market in the present version of the
model. One could think of other possibilities.

20 If a parameter is a vector of length = the
number of firms, one can change the behaviour of
individual firms, otherwise it's much more tricky,
i.e. one must make changes in the model to be able
to do that.

21 However, if one is sure that the new variable
does not affect the initialization procedure and
the consistency in any way, one can introduce the
new variable directly in a MSTART function.

22 j.e. vectors of length = number of firms in the
simulation.

23 MSTART10 is a function stored (since 1983) in
the MSTART workspace.
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SUPPLEMENT A MICRO-TO-MACRO DATA BASE

by Louise Ahlstrom

Even though the presence of advanced high-speed
computers make the development of complex micro
simulation models possible, the obstacle to rapid
progress is not modeling per se or computor capac-
ity but rather the need to obtain a consistent
micro-macro data base and to incorporate the micro

data into a macro model format.

Data base work, if not organized efficiently,
easily overwhelms the project group. Certain ap-
proximations are always needed and according to our
experience problems often arise when micro data
sets are forced into consistency with official and
often internally inconsistent macro data. It is
necessary to make a series of decisions as to how
to bypass these problems. The process of making
these decisions is a painful one, especially since
one does not know which problem will come next.
Frequently, after having successfully dealt with
one problem, it is necessary to give up the "solu-
tion", since the solution of the problem that one
stumbles on thereafter is not in 1line with the
solution chosen for the first. The construction of
a data base can thus be described as a tedious
process of two steps forward and one step back -
sometimes one step forward and two steps back. By
necessity there will be many versions of the model
and the corresponding data bases before the model

project is terminated.
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The structure we have finally chosen for the con-
struction 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 charac-

ter.

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 infla-

tion, profits, investment and growth.

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

this reason an_ aggregation scheme that centers on

markets and the use of industrial products rather

than on the ordinary classification according to
the production technique and raw material base is
necessary. The aggregation scheme includes four

industrial production sectors:

Raw Material Processing Industries (RAW)
Intermediate Goods Industries (IMED)

Investment and Consumer Durable Goods Industries
(DUR)

Non Durable Consumption Goods Industries (NDUR)

Each industrial sector holds a large number of

individual firms which constitute the micro feature
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in MOSES. The market processes in the model operate
both between and within the four sectors. The
aggregation scheme has been designed on the same
format as that of the Annual Planning Survey of the
Federation of Swedish Industries. This means that
the capacity utilization data of this survey can be
directly incorporated into the micro data base.
Regarding the macro data base, we have had to de-
velop a market-oriented classification scheme of
our own in order to adapt the national accounts
macro statistics to our micro-based sector classi-
fication. 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.

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

process over again.

1 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
on estimation methods, in A Micro-to-Macro Model of
the Swedish Economy, IUI Conference Reports 1978:1.
Also see Eliasson, G., The Firm and Financial
Markets in the Swedish Micro-to-Macro Model -
Theory, Model and Verification, IUI Stockholm 1985,
Chapter VIII.
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We have had to put in substantial effort to over-
come 1nconsistencies in the data base that have
crept 1in not only because of our new aggregation
type but also because of inconsistencies between
the various parts of the national accounts statis-
tics themselves. We have found by experience that a
consistent data base for the first period of a
simulation is imperative for a proper tracking by
the model! of historic macro test data. During the
next stage of model life we wanted to update the
data base in order to be able to start simulations
in 1976 - we therefore decided to concentrate our
efforts on obtaining a good base year. For this
reason 1t was necessary to create an accounting
system as a framework for the construction of the

macro data base.

As the core around which we chose to build the
accounting system (see Tables 1:1 through 1:3) we
used the input-output system. The 1input-output
coefficient matrix for 1976 used in the model is
calculated from an input-output matrix expressed in
producer's prices. Since the final demand, on the
other hand, is expressed in purchaser’s prices we
have had to adjust the accounting system for the
difference in price levels (DIF, Column 20). On the
macro level the difference (DIF) is equal to the
total of the commodity-based indirect taxes on
final demand. The production value in market prices
is identical to the production value in purchaser's
prices on the macro level, since the transport and
trade margins are included in the production value
of the trade sector. For the individual sectors
this 1is not true, which in turn depends on the
existence of margins as well as on the mix-up of
industrial sectors in the basic statistical mate-
rial. The residual (RES, row 13) arises from dif-

ferences in the gross production data if calculated



- 205 -

from the demand side or from the production side.
Since there is reason to believe that the data on
the demand side have greater reliability, we have

chosen to treat the residual as a row vector.

The input-output system has been created through
the aggregation of input-output matrices expressed
in producer's prices, provided by the central
Bureau of Statistics. Since data in producer's
prices were only available for 1975, we had to
project the 1976 I/0 matrix by assuming the same
change between 1976 and 1975 in the coefficients
expressed in producer's prices as 1in those 1in
purchaser’s prices. The input-output matrices shown
in Section 2 in Part 2 of this handbook were con-
structed in this way. The aggregation scheme con-
sisting 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 sclved by inverting the input-output matrix
in the traditional way. For the four industrial
production sectors, the production volume is deter-
mined 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 1s, at both ends of each individual firm)
there are buffer stocks to even out production
flows. For the remaining six "external sectors" on
the other hand, the input-output matrix is operat-
ing as in a conventional macro input-output model
complemented with a Keynesian demand system. Since
individual firms within and between markets meet
with success and failure differently, they grow at
very different rates. Consequently, the macro
input-output coefficients in the model vary endog-

enously over time.
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Table 1:2
The Accounting System in MOSES

Vertically: Row
Inputs into sectors 1-10 1-10
Total inputs INPUTS
Commodity based indirect taxes, net 11 TAX
Value added in producers' prices 12 VA
Residual 13 RES
Gross production in producers' prices 14 TOTAL
Horizontally: Column
Input deliveries into sectors 1-10 1-10
Total input deliveries INPUTS
Government consumption 11 GOVT
Private consumption 12 CONS
Investments 13-16 Inv
Change in stocks 17 ASTO
Exports 18 EXP
Total use USE
Imports and duties 19 IMP
Gross production (USE-IMP) TOT
Difference 20 DIF
Gross production in producers' prices 21 TOTAL
(TOT-DIF)
Sectors 1-10: *
Agriculture, Forestry and Fishing 1 A/R/F
Mining and Quarrying 2 CORE
Petroleum Products Imports 3 0IL
Raw Material Processing Industries L RAW
Intermediate Goods Industries 5 IMED
Investment and Consumer Durable Goods Industries 6 DUR
Construction 1 CONSTR
Non Durable Consumption Goods Industries 8 NDUR
Electricity 9 EL
Other Services 10 SERVICE

KA

present (March 1983) data base.

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



Table 1:3

The Accounting System in MOSES - A Schematic Description

. FINAL DEMAND IN PURCHASER'S PRICES o 5
GOVT + CONS + INV + ASTO + EXP - IMP
INPUTS TAX VA DIF MARG
in producers commodity based | wages operating non commodity commodity based | transport and |
prices, incl. indirect taxes, surplus incl. taxes, net indirect taxes | trade margins o
imports and net depreciation on final demand, 1<)
duties net @
1
, GROSS PRODUCTION, IN PRODUCER'S PRICES N
< < 7
INPUTS in purchaser's prices VALUE ADDED in producer's prices
y GROSS PRODUCTION IN PURCHASER'S PRICES . N
> —

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).



Table 2

The MOSES Aggregation Scheme According to the Standard for Swedish Classification of Economic Activities (SNI)
with Comparisons to the Industry Group in the Input-Output Statistics (I/0), the National Accounts Statistics (SNR)
and the Classification Used in the IUI Long Term Survey (LB)

1 2 3 4 5 6 7 8 9 10
I/O Sector SNR LB A/F/F ORE OIL RAW IMED DUR CONSTR NDUR EL  SERVICE SNI
1 Agriculture 1100 1 11 11
2 Forestry 1200 1 12 12
3 Fishing 1300 1 13 13
4 Mining and
quarrying 2000 3 20 excl. 20

(220) (220)2

5 Sheltered food

manufacturing 3111 4 3111/2 3111/2
3116-8 3116-8
6 Import - com-
peting food
manufacturing 3112 5 3113-5 3113-5
3119-22 3119-22
7 Beverage and
tobacco manu-
facturing 3120 6 313/4 313/4
8 Textile and
leather in-
dustries 3200 7 - 321-0.25 321-0.25 - 321+0.5 32
322-324
9 Manufacture
of wood and
woud prod-
ucts 3410 8 33111 3312/9 3320°0.4 33112/9  3320°0.6 33

60¢C



Table 2 (cont)

1 2 3 4 5 6 7 8 9 10
/0 Sector SNR LB A/F/F ORE  OIL RAW IMED DUR CONSTR NDUR EL  SERVICE SNI

10a Manufacture
of pulp 3420 part 8 34111 34112 - 34113 - 34111-3

10b Manufacture
of paper
products 3420 part 8 - 3412 - - 3419 3412/9

11 Printing and
publishing 3430 9 - - - - 3420 342

12 Manufacture

of chemicals .

and chemical 1
products 3520 part 11 - 351

3521/9 - - 3522/3 351/2

0T¢

13 Petroleum
refineries, !
manufacture
of products
of petroleum
and coal 3530 12 (353/4) 353/4 excl. - - - - 353/4
(353/4)

14  Manufacture
of rubher
products 3510 lo - 355:0.8 - - 355:0.2 359

15 Manufacture
of plastic-
products 3520 part 11 - 35601 - - 35609 356

16 Manufacture
of non-metallic
mineral
products 3600 13 - 36202 - 36201/9 361 36
369 36203




Table 2

(cont)

I/O

Sector

SNR

1 2
LB A/F/F ORE

OIL

RAW

IMED

DUR

7
CONSTR

8 9 10
NDUR EL

SERVICE SNI

17

18

19

20

21

22

23

Iron-, steel-
and ferro-
alloys indu-
stries

Non-ferrous
metal indu-
stries

Manufacture

of fabricated
metal products,
machinery and
equipment

Manufacture
of electrical
machinery,
apparatus
appliances
and supplies

Shipbuilding
and repairing

Manufacturing
industries not
elsewhere
classified

Repair of
household
applicances
and motor
vehicles etc.

3700 part

3700 part

3810

3830

3843

3900

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
3842-9
385

3831-3

3841

36201/9-

3813
38193/4

38195

3522/3 351/2

39

361
951

371

371

383

3841

39

36
951



Table 2 (cont)

1 2 3 b 5 6 7 8 9 10

1/0 Sector SNR LB A/F/F ORE OIL RAW IMED DUR CONSTR NDUR EL SERVICE SNI
24  Electricity,

gas and water 4000 18 40 40
25 Construction 5000 19 50 50
26 Wholesale

and retail

trade 6100 20 61/2 61/2
27 Restaurants

and hotels 6300 23 63 63
28 Transport

and storage 7100 21 71 71
29 Communication 7200 21 72 72
30 Financial

institutions

and insurance 8100 23 81/2 81/2
31 Letting of

dwellings and

use of owner-

occupied

dwellings 8300 22 83101/3 83101/3
32 Letting of

other

premises 8400 23 83102 83102
33 Business

services 8500 23 832/3 832/3
34 Private ser-

vices not

elsewhere

classified 9600 excl, 92-4 92-4

9811/3 23 952-9 952-9

2 The SNI code within parentheses refers to imports.

(AN
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