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i. Introduction and Overview
1.1 Introduction

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

Federation of Swedish Industries.

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

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

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

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

Figure 1 Modular Representation of the MOSES Economy

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

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

ding government) that are modelled at the macro level.

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

ment block.

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

pletes one quarter's running of the model.

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

Next, "supplies are confronted with demands" in the product mar-
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EXPX, and the weighting factor, R, are treated as free parame-
ters to be set exogenously; that is, the data problem pertains to
the internally generated expectations, EXPI. These are in turn

set as

EXPI(V): = HIST(V) + (EL.HISTDEV(V)) + (E2.-HISTDEV2(V))!/2,

where

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

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

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

tions module are

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

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

model's establishments.

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

establishment with quarterly modifications according to

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

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

M are the "profit margin history" and the actual realized (previ-



- 11 -

The set of simultaneously satisfactory and feasible (QQ,L) combi-
nations is then given by the shaded area. The establishment's pro-
blem is to find a production/employment plan somewhere within

this lens.

Figure 2.
The Production Planning Module

TARGET
QFR(L)

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

If (QPLANQ,L) is simultaneously feasible and satisfactory, i.e.,
lies within the lens, then that point is adopted as the production/
employment plan. If on the other hand (QPLANQ,L) does not lie
within the lens (as is the case in Figure 2), then adjustment me-
chanisms are called into play. It is the specification of these ad-
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QFR(L) = QQ(1+A21)
QTOP«(1-RES) = QQ(l+A21+A22);

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

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

QEXPS = OPTSTO-STO

QPLANQ = max(0, 35CEE + ZXTMSTO )

where STO is the existing stock of product inventory

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

and TMSTO is an exogenous "time adjustment parameter." In the
determination of OPTSTO, MINSTO and MAXSTO, BETA is an ex-
ogenous parameter set equal for all establishments, QS and QP
refer to the previous quarter's sales and price level, and SMALL
and BIG are establishment-specific variables determined from
the micro-data. Of course, SMALL is interpreted as the minimum
inventory stock/annual sales volume ratio, and BIG is likewise in-
terpreted as the maximum such ratio. These two variables (BIG
and SMALL), together with STO, QS and QP, thus constitute the
data required for the specification of the initial trial
(QPLANQ,L) combination.
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input goods inventory is a 10-tuple), i.e., four inventory concepts
are involved -- the actual level of inventories (IMSTO), the desir-
ed (optimal) level of inventories (OPTIMSTO), and the maximum
and minimum allowable levels of inventories (MAXIMSTO and MI-
NIMSTO). MAXIMSTO and MINIMSTO are determined by multiply-
ing QIMQ by the establishment-specific coefficients IMBIG and
IMSMALL, respectively.

The output of the module in which the I/O constraint is activa-
ted is a reduction in QPLANQ if the amount required of any
input exceeds the amount available; otherwise QPLANQ becomes
the establishment's quarterly production. In addition to this final
adjustment of QPLANQ, establishments' input goods purchases are
set, i.e., next period's QIMQ is determined, and adjustments to

input goods inventories are made. The data required from the

micro-initialization for the operation of the I/O constraint are
thus the matrices SHARE, QIMQ and IMSTO and the vectors
IMBIG and IMSMALL.

Summing Up

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

Before turning to the firm-level data requirements, we summari-
ze the variables requiring establishment-level initialization in
Table 1.
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1.4 Investment Finance

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

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

The investment "function" determining QINV is of the "capital
budgeting" type. Firms first calculate their desired investments
using a rate of return criterion, reducing those desired invest-
ments (and concomitant borrowing) later only if too much slack
capacity exists. Firms then interact with each other and the rest
of the economy in the credit market module and the quarter's ac-’
tual borrowings (and therefore investments) are determined as a
result. The final step is to recognize the lag between investment
expenditures and the realization of those expenditures. This is
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(K1IBOOK) as input. "Book depreciation" is then determined by ap-
plying the statutory rate RHOBOOK to KIBOOK.

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

ternal interest margin." More precisely,

QDESCHBW: = BW- (ALFABW + BETABW - (QDPK + SSRz81y)

where

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

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

QRR: = 4- Kl 7Kz + K3

i.e., an "annualization" of the quarter's revenues less depreciation
relative to total assets. Depreciation (QDEPR) is computed by ap-
plying an "economically motivated" (as opposed to statutorily de-
termined) rate RHO to fixed assets valued at current replace-
ment cost (K1). Finally, the desired change in the firm's liquid as-
sets (QDESCHK2) is set. These assets are kept as a buffer against
temporary fluctuations in sales and hence are directly related to

the turnover, i.e.
QDESCHK2: = (4-RW-QS) - K2,
where RW is an exogenous constant.

The above determines the firm's preliminary investment budget.
These planned expenditures (and borrowings) are reduced if the
degree of capacity utilization (computed using data from the pro-
duction planning module) is lower than an exogenous reference
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1.5 The Initialization Procedure

The initialization procedure has as inputs the two micro-databa-
ses and a macro-dataset and produces as output the variables nee-
ded to run the model. In this section we discuss this procedure
somewhat generally with the aim of clarifying the basic problems
involved. A more technical description of the initialization pro-

cess is given in Bergholm (1982).

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

Within each micro sector some of the establishments are 'real"
and some are "synthetic". To say that an establishment is real
simply means that it is initialized directly from the micro-data.
In particular, each real establishment in the model has a coun-
terpart in the Planning Survey data. Thus, if we have data on a
particular Volvo plant (establishment) in the Planning Survey, we
can use those data directly to initialize a corresponding MOSES
establishment. Alas, the Planning Survey data are purely esta-

blishment-level data whereas the corresponding MOSES entity is
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1.6 The Databases

Planning Survey Data

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

scription and analysis is given in Albrecht (1982).

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

sion units.

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

les) and (5) Building Materials, differs slightly from the one used
in MOSES.10

Information is available over all survey years (1975-81), with some
omissions in 1975, in eight basic areas:
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the start-up year has primarily to do with the problem of macro
consistency. Although merging firm data with establishments data
involves tedious work matching "by hand," it poses no problem in
principle. The real problem is the difficulty involved in updating
the I/O system in a consistent way. The benefit of being able to
have start-up years other than 1977 does not currently seem
worth the large cost in terms of the effort involved in "imposing
consistency" on the macro-database for later years. Rather, if
the Planning Survey data from years after 1976 are to be used in
the model project, effort for the time being is better directed to-

wards using them for calibration purposes.

Firms Data

Financial data on Swedish corporations have been collected for
many years at the [Ul. These data have been used in different
ways in various projects and have not previously been systemati-
cally organized. The MOSES-model has provided an incentive to
combine several of these datasets into a consistent database.
Standards for collecting, arranging and storing have been establis-
hed, and the analysis and processing of these data have, therefo-
re, been facilitated. A description of the complete financial data-
base is given in Lindberg (1982).

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

direct contacts with firms.

One appealing feature of this dataset is that it contains time-se-
ries of considerable length on investments, initially gathered by
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Table 3 Matching of Firms and Establishments
S 2 N S
RAW IMED DUR NDUR
Firms
AGA T T T TTTTTTTTTTTTTTGOTITTTIT T T T
Alfa Laval 0 0 3 0
ASEA 0 1 3 0
Astra 0 0 0 1
Atlas Copco 0 0 2 0
Bahco 0 0 1 0
Bofors 0 2 2 0
Boliden 1 2 0 0
Bulten Kanthal 0 4 0 0
Electrolux 0 0 5 0
ESAB 0 0 l 0
Euroc 0 5 0 0
Fagersta 1 1 0 0
Flaktfabriken 0 0 2 0
Granges 3 3 0 0
Holmens 0 1 0 0
Iggesund 3 2 0 0
Kema Nobel 0 3 0 0
Ericsson 0 0 3 0
MoDo 2 0 0 0
PLM 0 2 0 0
SAAB 0 0 ] 0
Sandvik 1 0 L 0
SKF 2 1 0 0
Swedish Match 0 2 i 1
Stora Kopparberg l L 0 0
Volvo 0 2 4 0
Cardo 0 0 0 1
Esselte 0 1 1 2
Kockums 0 0 2 0
Korsnds 2 1 0 0
No. of establishments 16 35 42 5

Per cent of sub-industry sales 35 27 42 3

——— - S — s AT o > =t A i i o i i, oY A . e e v i " At o} o 4R e o ———— P
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As is the case with the number of firms, the number of variables
included in the firm dataset (labelled FTGS for the Swedish ab-
breviation of "fdéretags" - firms) is only a fraction of all variab-

les in the complete database.

In table 4 a subset of the variables in the firm database is list-
ed, with stars indicating those actually used in the micro-initiali-
zation of the model. Time-series, starting in 1965, exist for va-
riables | through 25.l1 To provide for a more sophisticated speci-
fication, e.g., corporate tax behavior in the investment-finance
module and/or a CHQ-module, the dataset also includes a decom-
position of fixed assets at book value (equal to the tax assess-
ment or historic cost value). Capital stocks thus defined are in-
creased through gross investment and appreciation (e.g., in connec-
tion with bonus share issues) but decreased by fiscal depreciation,
depreciation against investment funds and sales of real assets.
Since all of the components of fixed assets are traced back to
1950, we can construct replacement-valued capital stocks by cu-
mulating investments and inflating with a suitable index of capi-
tal goods prices. If we assume an average economic life-length
of capital of, say, 15-20 years and geometric depreciation, this
would produce a rather trustworthy capital stock for the period
1970-present.12 This is the way we have constructed the micro
capital stock model-inputs (K1) appearing as the last item in-
table 4.

Macro Data

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

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

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

met by the Planning Survey data. In fact, only four macro variables
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LON The wage sum in manufacturing

SALES76 Sales in manufacturing

TIM Number of working hours

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

cient matrix)

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

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

sistency checks at the end of the initialization.l5
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The first five functions in this reasonably mnemonic sequence
have to do purely with macro-initialization. It is the sixth func-
tion, ESTABLISHMENTS, that carries out the micro-initialization.
This function first copies data from the workspace SI76 and then
uses those data to initialize the model's establishments. The work-
space SI76 is analogous to the workspace MACRO insofar as it
contains '"processed" micro-data. The raw establishments-level
data are stored in the workspaces PD75, PD76, ..., PD81, i.e.,
one workspace for each year of Planning Survey data; and the (re-
latively) unprocessed firms-level data is stored in the workspace
FTGS. The workspace SI76 is a processed merging of PD76 and
FTGS (cf. § 2.2).

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

model ready to run.

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

2.2 The Workspace SI76

When establishments-level data were incorporated into the micro-
initialization procedure in 1980, the starting year for the simula-
tions was changed to 1977. The previously used year for initializa-
tion (1968) therefore was replaced with 1976. The reason for this
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2.3 The Function ESTABLISHMENTS

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

dix.

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

procedure.

Before this matching actually starts X is reduced to eliminate the
establishments not included in the simulation as defined by the
vector LIST. For each remaining establishment a "scale factor" is
then calculated, indicating that establishment's share in the total
sales of the corresponding firm. Summing these shares over the
observed constituent parts of a firm usually gives a result of less
than unity since the Planning Survey's coverage is not complete.
However, the two sets of sales figures are not entirely consistent
since they are gathered at different points in time during the
year and possibly are defined slightly differently and it happens
occasionally that the sum of the establishment sales exceeds firm
sales. In this case the establishment with the lowest sales figure
is "flagged" and omitted (thereby further reducing X) in a repeat-
ed procedure until the required condition is satisfied. The real
establishment financial variables are then produced by distributing
the firm data (capital stocks, current assets, debt and so forth)
across the establishments using the above-mentioned sales-based
"scale-factor".
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same for markets 2, 3 and 4. Finally, we create the sales vector
(the variable S) by concatenating ("stringing together") the vector
of sales from the real establishments (i.e., the data taken direct-
ly from X) with the vectors of sales from the synthetic establish-

ments.

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

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

In practice we apply the randomization procedure to ratio variab-
les. Thus, for example, we create a vector of synthetic employ-
ment by randomizing the real employment/sales ratio on sales
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3. Conclusion

Assessment

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

problems that remain to be solved.

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

backs.

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

sumed.

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

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

than with the micro-initialization procedure.

Suggestions for Improvement

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

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

lization procedure.

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

throughout the sector's synthetic establishments.

The obvious way to solve this "small-sample" problem would be
to collect more data on firms operating in the Non-Durables sec-
tor, i.e.,, to expand the FTGS dataset. Perhaps less obviously, the
Non-Durables establishment data from the Planning Survey could
be used without collecting any new firm data. This would involve
dealing with three types of micro-entities in the model initializa-
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Il Technically the FTGS dataset is stored in the computer as
an APL-workspace. Two major groups of functions exist in this
workspace, one for updating the firm-specific data-matrices and
one for arranging the variables in accordance with the other
MOSES workspace.

Each firm is represented by two data-matrices, with names
given by the first four letters in their respective "English-spell-
ed" names, e.g., FLAKI and FLAK2Z for Fldktfabriken, The first
matrix contains the variables 1-25 in table 4 above for the years
1965-81 and the second book-values of fixed assets, including
their components of change, 1950-81.

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

13 Partial documentation is available in Ahlstrém (1978, 1981)
and in Bergholm (1982).

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

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

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

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

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

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

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

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

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

ESTQBLISHHEH?S;R;F;ALPHA;SCQLE;RQTID;RATIDI;RQTIOQ;HELP;FLQG;
DUMMY : - :

THIS COMMENTED VERSION OF THE FUNCTION ESTABLISHMENTS IS

TO BE USED IN CONJUNCTION WITH THE DOCUMENTATTION PAPER
ALBRECHT/LINDRERG, "MICRO-INITIALIZATTION OF MOSES'

DATED AUGUST 1982 ‘

PAGE CITATIONS IN THESE COMMENTS REFER TO THAT PAPER

b T+ i - R > T > i

<" YCOPY 8176 X FADATA FIRMID LIST RAMARKETS®

INPUT DATA FROM WORKSPACE 51746

"X IS ESTABLISHMENTS DATA (PROCESSED FROM WS POVé)

FADATA IS FIRMS DATA (PROCESSED FROM WS FTGS)

FIRMID IS KEY LINKING ESTARLISHMENT IDI' TO FIRM ID

RAMARKET GIVES MARKET I FOR EACH ESTARBLISHMENT

LIST GIVES LIST OF ESTARLISHMENTS TO BE USED IN INITIALIZATION

IN AODITION THERE ARE 2 VARIABLES THAT ARE GLOBAL TO THIS FUNCTI
N:

«oa W I0 (INPUT/0UTPUT MATRIX--SET IN FUNCTION MARKETS)
co o BYNTHAFIRME (NMER OF SYNTH ESTARLISHMENTS PER MARKET--8ET IN

2 32 2D 2 DD

ISTARTXX)
A

a OUTPUT FROM THIS FUNCTION
aMARKET.,P,GP,LIP, W, QW,IIW. 5,48, 118,84, 36, 4,
al s EXPOP,EXPOS,EXPDW, HISTOP,HISTOS, HISTIW,
aHISTHPOEY2, HISTOUDEV2, HISTRSLEV2 , MHIST ., CHH
aVa,IMG, QVA, VA, M, AMAN, 8TO, IMSTO.
AQTOP, TEC, QINY, QINVLAG, DELAYAINV,K1,K1BOOK, K2, BY,
aQTHIV, REURSACASH, REGURSAEXTRA, RES, INVEFF, RESMAX,BETA,
aIMEBETA, TMINV,RIG, SMALL , TMBIG, IMSHMALL ,FAINKOP, BRINKOP,
ASHARE . X, ORIGHARKET . LEFT
A .
THE NEXT SET OF LINES MERGES FIRMS DaTa WITH ESTABLISHMENTS DaTaA
IN ADDITION A ~REDUCTION~ ON LIST IS CARRIED OQUT

IE DATA NOT PERTAINING TO INCLUDED ESTABRLISHMENTS ARE DROPPEDR
THE FLAGGING PROCEDURE CHECKS THaAT THE SUM OF ESTABLISHMENT

B » 2
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L4013
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Cusl
C4é]
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cu481l
£493
L5017

£S13

L3521
[533
L3437
L3517
[561]
Lsv3
L3581
£591
Lé60d
£611
£é621
[631]
Lokl
L4651
Cé661
£671
£681
£691
£vol
L7137
£val
Lv3l
C7ul

_.50_

SALF 0 NOT EXCEED PARENT FIRM SALES,
CQSE THEY [0 THEN WE DROP ESTABLISHMENTS ONE-RY-ONE
UNTIL THE CONSTRAINT IS HMET,
THIS IS DONE RY LDROPPING THE SHMALLEST ESTABLISHHENT
FIRST, THEN THE SECONI SHMALLEST, ETC.
OTHER PATTERNS MIGHT BE PREFERARLE,
LO:FeFIRMIDD(XL;1JeLIST)/veXD ;113
NAMN&MQRKETGR&HQRKETL(XE 17¢ LIST)/vpX[;131
ALPHAC (+/XL(XL; 11« LI%T)/\pr 13; 7 121+ FADATALF; 1517
A CHECK ON ﬁLPHﬁ
VALPHA=ESTABLISHMENT SalES + PARENT FIRM SALES
4(8“9FLAG+(1 cALPHAT, xF°.»\f/F§/\F/F)XL°
HELP¢10
L1:HELP+HELP,ALPHaVL/ALPHALDL (CLHFLAG)=F ) /v pF ]
(0 pFLAGeLIFLAGY /L]
"IROPPING ', (35 2 +LISTLCHELPI),' FROM LIST.
LISTe(~»(\pLIST)eHELP) /LIST
2L.0 ‘
L2:XeXO(XD;10<LISTY /1 pXL;17;1]

P DD D ID

THE FOLLOWING VARIAERLES ARE GLOBAL FOR HELP FUNCTIONS USED RELOW
R=NUMERER OF REAL ESTABLISHMENTS

MARKET=VECTOR WITH MARKET NUMRBERS FOR EACH ESTARLISHMENT

W(FOR EXAMPLE: 1 1 1 21 3 1 4 14 .,.ETC.)

NAMNAMARKET=VECTOR WITH MARKET NUMBER FOR REAL ESTABLISHMENTS

e CNAMNAMARKET COMES FROM ~LIST-REDUCTION~ ON RAMARKET)
SAMARKET=VECTOR WITH MARKET-NUMBERS FOR SYNTHETIC ESTARBLISHMENTS

mOn DD DD D DR

SAMARKETeSYNTHAFIRMS DUPW Y4
MARKET+NAMNAMARKET , SAMARKET

Re11pX
A

"SIZE-UTSKRIFT 2°

" ISIZE"
2]
A SETTING SCALE FOR SYNTHETIC ESTABRLISHMENTS (CF PP,XX)
SCALEe D

SCALE«SCALE, SYNTHAFIRMSL1ISCALE 0,02
SCALE«SCALE, SYNTHAFIRMSL2ISCALE 0.001
SCALE«SCALE , SYNTHAFIRMSCIISCALE 0.02

o teos maor sure be
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SCALE«SCALE, SYNTHAF IRMSLUISCALE 0.0001

fi

A ENS (AND SISTER FUNCTION ALWAYS) ARE INTENDED TO ~ENSURE~ THAT

A THE STIPULATED CONDITION IS TRUE. IF NOT, THEN ~ERROR~ IS RETU
RNEL - . |

A

ENS 1=SYNTHASUM1 SCALE

THE HELP FUNCTIONS SUML1, REALASUM1 AND SYNTHASUM1 ARE USED
EXTENSIVELY IN THE SEQUEL

THESE FUNCTIONS SUM ESTABLISHMENT VARIAEBLES TO MARKET TOTALS
SUM1 OPERATES ON REAL AND SYNTHETIC DATA

L REALASUML ON REAL DATA ONLY

o BYNTHASUML ON BYNTHETIC DATA ONLY

SALES IS THE FIRST VARIAELE CREATED., NOTE THE USE OF SCALE
IN THE SETTING OF SYNTHASALES
REALASALES« (+/XL; 7 121x1000000)
RESASALES+SALES76~REALASUNL ( REALASALES)
SYNTHASALES+SCALEXRESASALEST SAMARKET
G+REALASALES, SYNTHASALES
A
ORL&123476
A
a [IRL SETS THE SEED FOR THE RANDOM-NUMEER GENERATOR
ARANDOMIZATION IS USED IN SETTING ALL VARIARLES AFTER SALES (THE ~
EASE~ VARIAELE)
ATHE RANDOMIZATION FUNCTION IS CALLED USING
#THIS FUNCTION IS OF THE FORM A USING R, WHERE o
A A IS A VECTOR OF REAL-ESTAELISHMENTS DATA (18T VARIABLE)
f B IS A VECTOR OF REAL- AND SYNTHETIC-ESTAELISHMENTS DATA (2ND
VARIAELE)
a USING ~EXTENDS~ A& TO EE A REAL— AND SYNTHETIC-ESTABLISHMENTS DAT
A VECTOR
A(CF PP.XX...SEE ALSO THE FUNCTIONS USING AND' RANDOMIZE)
A
a THE FIRST VARIAELE TD BE CREATED USING RANDOMIZATION IS LAROR
ANOTE THE NORMALIZATION ON MACRO-SECTOR TOTALS USED IN SETTING SYN
THALAEOUR
REALALAROUR®XL ; 3]

b B - » B » B R > e s B » i 1}
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[110]1 RESALAROURe(TIM+HOURSAPERAYEAR)-REALASUMIL (REALALAROUR)

L1111 SYNTHALAROURRISXRATIO«(REALALAROUR+REALASALES)IUSING 8

L1121 SYNTHALARQUReSYNTHALAROURX (RESALAROUR=-(SYNTHASUMI SYNTHALAROUR)Y )L

SAMARKET]

L1133 Le¢REALALARDUR, SYNTHALARQUR

C1ikd a , , ‘ _

L1157 a NOW ALL OTHER VARIAERLES ARE SET IN ESSENTIALLY THE SAME WAY A5 L

L1167 a :

£1171 aEXPORT FRACTIONS (EXPORTS+SALES)

[118]1 a PRODUCTION USED TO APPRUXIMATE SALES

L1191 a XM=EXPORTS (MKTS 1.,2.3.,4) + PRODUCTION (MKTS 1,2.3.4)

L1201 XMeIO76014;1831+10746014 ;4]

- [1213 REALARATIOE(XL;71+(+/XL; 7 121))
L1221 SYNTHARATIO«REALARATIO RANDOMIZE S

[1231 RESAEXPORT& (XMX(5UM1 S))-REALASUML (REALARATIOXREALASALES)
L1241 SYNTHARATIO#SYNTHARATIOX(RESAEXPORT+(SYNTHASUML (SYNTHARATIOX

: ~ SYNTHASALES)) ) [SAMARKET]

[125] XeREALARATIO,SYNTHARATIO

L1241 'TEST PA EXPORTANDEL:X:0.95

L1271 (X=0)v(X*0.95)

L1287 X«070.95LX

L1291 a

£1301 aPRICES

C1311 Pe(pMARKET)p100

L1327 a

L1331 a PRODUCT INVENTORIES

L1341 aRATIO=ACTUAL STOCK-RATIO=S8TOCK+SALES

[135]1 s RATIO1=~NORMAL~ LEVEL OF STOCK+SALES

L1361 RATIOE(XL;481+100)USING S

[1371 8TO«(8+P)YXRATIO

L1381 RATIO1«(X[;501+100)USING RATIO[0.01

[1391 a

L1401 a NOTE WE ARE SETTING BIG ANI' SMALL FOR EACH ESTARLISHMENT

C1413 n

L1421 RIG¢RATIOM(1i+A¢0.5)XRATIOL

L1431 SMALL¢RATIOL(1-A)XRATIOL

Ci44] RIGLHELP/1\pRIGI+(HELP+{(RATIO«=(1-A)XRATIOL) )/ (2XRATIOL)Y-RATIOD

L1451 RIGE0[0.5LRIG

[1467 SMALLIHELP/1eRIGIe(HELP&(RATIO> (1+AYXRATIOL) ) /(2XxRATIO1)~RATIO

Ci471  SMALL«0T SMALL
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L1633
L1641
L1651
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C1701
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AK3&FINI“H&%XRATID*RATIOI
A

a INPUT GOODS INVENTURI&o
AINPUTRATIO=(PURCHASES OF RAW MATERIALS)+SALES
a RATIO1I=ACTUAL RATIO OF STOCKS/INPUT PURCHASES
A RATIOZ2=~NORMAL~ RATIO STOCKS/INPUT PURCHASES
INPUTRATIOC(XD;171++/X0; 7 120HUSING S
RATIOL& (XD ;u4]+100)USING INPUTRATIO
RATIOZ€ (X[ ;461+100)USING RATIOLTO. 01
KIATMED«SXINPUTRATIOXRATIOL

IMBIGERATIOLIT (1+A)XRATIOD2

IMSMALL¢RATIOL1L (1-A)XRATIOR

IMBIGIHELP/ 1 pIMBIGI¢ (HELP¢(RATIOL = (1-A)XRATIOZ) )/ (2XRATIDZ) -
RATIO1L

IMEBIG&Q[0.5LIMEIG

IMSMALLIHELP/ v pIMBIGI¢ (HELP«(RATIDL = (1+AYXRATIO2) )/ (2XRATIO2) -
RATIOL

IMSMALL« 0T IMSMALL

BETAIMRETA«D.S

AKIAIMEDCSXINPUTRATIOXRATIOL-RATIOR
B

a IMSTO

p IMSTO IS OF DIMENSION (NUMERER OF ESTAERS)IX1O0
A IMSTO CREQTEB RY SPREADING AKJZAIMED ACROSS SECTORS USING I/0 MAT
RIX
a THIS 1S DDNE USING HELP FUNCTION MULTY
MULT? MULTIPLIES A MATRIX WITH A COLUMN VECTOR

IE, M MULTY V,; M=MATRIX M(I,J), ¥=VECTOR V(I

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

b » T S e

IMSTOCC(RIO DIVT+/RI0) CMARKET ; 1YMULT? KIAIMEDN+100
A
f NOTE: WE HAVE DIVIDED BY 100 ASSUMING BASE YEAR=START YEAR,
aIMSTO SHOULD RE IN FIXED PRICES,THUS DIVISION RBY 100
A WHICH IS8 THE PRICEINDEX FOR 19746
n THE IDEA RBEHIND THAT COMPUTATION WAS AS FOLLOWS:

A (RI0S01; 1 LOOKS LIKE aAafi.1d,..... »ALL,107, WHERE

] ACL, JI=FRACTION OF GROSS PRODUCTION IN SECTOR 1 ACCTD FOR RBY
fi INPUTS FROM SECTOR J.

A THEN ACL.J3+8UM ON J OF AC1.,J1 = FRACTION OF INPUT GOODS
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COMING FROM SECTOR J

A

A

a INPUT GOODS PURCHASES (PRELIMINARY TO Q@IM&)

A HELP=TOTAL INPUT GOODS PURCHABES RY SYNTH ESTARS.

A INP=INPUT GOODS PURCHASES FOR EACH ESTABLISHMENT

A SUMMED OVER SECTORS

a .

REALAINP&XL;171x1000000

QCURR¢S+AK3AFINISH

HELPe(+/(RI0) Dl IMULTT SUMI QCURR) - (REALASUML(REALAINP-R?

AKZAIMEDD )
HELPHELP+8YNTHASUMI (RIAKZAIMEDD
INP«REALAINP ., (RISXINHPUTRATIO) X (HELP-{SYNTHASUML RISZINPUTRATIONIC
SAMARKET]
A
a QIMG
A QIMA=INP SPREAD ACROSS THE 10 SECTORS, JUST LIKE IMSTO AROVE,
QIMAC((CCRICIOIV7+/RIM EMARKET ; J)MULTY? INPY=100
AIMAQI MO+
a SAME COMMENT AS APPLIES TO THE DEFLATION OF IMSTO
A
a ValLUE ALDED
VAeQUCURR+AKIZIATIMED-INP

f
A THE NEXT FUNCTION PERFORMS SOME ~HOUSE-CLEANING~
A IE, SOME UNNEEDED WARIABLES ARE EXPUNGED
NISPOSELAFIRMS

A

A SOME VARIABLES USED' IN FUNCTION CONTROLS
A

RESAFORVF€SYNTHASUML(RIVA)

FORVFeSUML (VA)

REALAFORVF&RtVA

SYNTHAFORVF«RIVA

A
A WAGES

REALAKRALONeXL;53x1000000

REALAWEREALAKRALON=(RTL)

SYNTHAWCRISX (RATIO« (REALAKRALON+REALASALESIUSING L) +L
RESAKRALONELON-REALASUML (REALAWX (RTL))
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SYNTHAWESYNTHAWX (RESAKRALON+ (SYNTHASUML (R$L) X8 YNTH&N))I¢AﬁARKFT!
WeREALAW, SYNTHAUW

SYNTHAKRALONESYNTHAWX (RIL)

ODWed"1+(x/X0; 2 G +x/7X0; 3 WIHUSING W

QL& =14 '

QUe ((ROCZ, (pl) ) p (W, w+nw>>;+ X(0.,.625,0.375))
A
a SOME PCT CHANGE AND QUARTERLY VARIAEBLES
IVAEDSE(T1+(+/X0; 7 1210 ++/X0; & 111XUSING D
REE((R((2, (pS) I (S, S+NBI I I+ X (0,625,0,375) )4
@Vﬁ&VQX(i*DVé 4y+4
A
a MARGINS

p MHIST=PROFIT MARGIN FOR 1975

Mel-WxL+VA

M7E€l-(X0;ud++/X0; 6 111)XRtG+VA

HELP& (RTM)~M75

MHIST«0.9x (2xM)-CHMeHELP USING IS
A
fi

OVERSKOTT«SUML (MxVA)

SYNTHAOVERSKOTTERY (MxVA)
REALAOVERSKOTT&RT (MXVA)
.

DPe((REDSHI-XD; 261+100)USING IS

QPE((RO(2, (pP))p (P, P+IF) )+, X(0 . 625,0.375))
A QUANTITIES |

Qe (S+AKIAFINISH)Y =P

QA€ (AS+HAKZAF INISH+4) +QP

Laens-ne
A
A SOME VARIABLES ADDED 27 OCT 1980...
A FAINKOP=AGGREGATE INPUT PURCHASE/OUTPUT FOR EACH ESTAR
A BRAINKOP=AGGREGATE INPUT PURCHASE/OUTPUT (SECTORAL AVERAGES)
A SHARE INDIVIDUALIZES ESTABLISHMENT I/0 COEFFICIENTS
FAINKOP& (INP-AKZAIMEL) +(100xQ)
RRINKOPeUt(+/01310)
SHARE¢FAINKOP+BRINKOPLMARKET]
A

A AZL AND AR2



L2631
L2641
L2651
L2661
L2671
L2681
L2691
L2703
L2711
L2721
L2731

L2774l

L2751
L2761
L2771
[2783
L2791
£2801
£2811
£282l
[2831
£a28ul
£2853
L2841
£2871
£z2881
L2893
L2901
£2913
£2923
[293]
L2941
L2951
L2961
L2971
£2981
L2991
£3001
£3011
L3021

f
A

f
A
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AR (/X0 30 32T1+100)USING A21¢(~/XL; 32 261+100)USING M
ﬁ?iﬁﬂfﬁ.SLé”I
A22¢0, 02510, 5LA22

MUST ENSURE AEQ -0 50 TEC CAN BE COMPUTELD. .

AMAN--BASED ON APPROXIMATION GIVEN IN INDUSTRIKONJUNKTUREN
éﬁQNFQ(B:pL)p(LXﬁ”I 1+A21)+3

EXPECTATIONS

HISTOSCEXPIS«("1+(+/X[; 8 131)++/XL; 7 121YUSING DS
HISTDSﬁEVE*(HISTBSDEV*“G.0” BETWEEN(pHISTIDS) p0.02) %2
HISTOPEEXPOPe ((RTEXPIS)~XL;281+100)USING EXPDS
HISTOPUEV2¢ (HISTOPIEVE~0,02 RETWEENCpHISTIR) p0, 02) %2
HISTIWCEXPOWCEXPIS~EXPLIP

HISTOIWDEVZe (HISTOWDEVe~0.,02 BETWEEN(pHISTOW) p0 . 02) %2

A
A

A
A

A

A
fi
A

A

PRODUCTION FUNCTION PARAMETERS,
QTOP¢(QAx1+A21+A22)+1~RES+ (pQA) p0,5xRESMAX«0 .2
TEC« 1x(®A22+-1+A21+A22) XQTOP+L
ENS(QQ-QFR1 LY«0.3

FINANCIAL VARIARLES
K1RBROOKeSX((+=/FADATALF; 3 151)UBING S)
K1e8x((+/FADATALF; 246 131)USING K1EDOK)
K2¢K1ROOKx (CC+/FADATALF; 1 2 4 S1)+FADATALF;S1HUSING K1)
ACK1+K2+KIROOKX ((+/FADATALF; 3 31)USING &)
BWEKIRBOOKX C((+/FADATALF; 8 9 101 +FADATALF ;31IUSING K1)
BAl-(pRBUW) p0

QToIV IS A MARKET-VARIAELE {(pQTDIV=L)
QTOIVESUM2 70, 2B2KIRO0OKX ((+=/FADATALF; 20 SIHUSING M)
INVEFF+QTOPxQP+K1

QINVeSx (((+/X[; 21 20 ++/XL; 7 121YUSING 8)+4
QINVLQG*QINVX1+(VA AYGL DP DRIV WCDURe3D

TMINVe 2 1 1 0.

DELAY&INV@&(?,pGINV;p@INV ﬁULTl(HXTHINV) 3
RSURSACASHERSURSAEXTRA«LXD

CONSISTENCY CONTROL FUNCTIOGN
CONTROLS

PAPER
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E%g?% pR I/70 MATRIX IN FLOWS NRITTEN OuUT (IF REQUESTEID
A0u1 n o

L3051 TOAMATRIX ‘ : -
L3061 n B
L3071 a MORE ~HOUSE-CLEANING~
- [3081 DISPOSE2AFIRMS

L3091 a
[3101 a SOME VARIABLES NEEDED FOR NULLIFY AND SHRINK
L3111 LEFTEMARKET=0ORIGMARKET#MARKET
C3121 "SIZEUTSKRIFT 3°
L3131 <« ")BIZE’
C314] a

v



L11
£21
£31

Lyl

£51
£41
£73
8l
[?1

£1]

v
v
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YAVGLLIIV

AW AVGL I

A

p TO GET MARKET AVERAGES FROM FIRM DATA:

A "I IS THE FIRM (VECTOR) DATA TO BE AVERAGED,

A W' IS A WEIGHTING VECTOR.

A GLORAL VECTOR "MARKET' TELLS MARKET NUMRBER OF EACH FIRM.
A GLOBAL "NMARKETS'® TELLS NUMBER OF MARKETS,

A A" I8 THE (VECTOR) AVERAGE.

A

ACCCWXTND +, XMARKET = . = NMARKETS) + (W+, xMARKET « . =1 NMARKETS)

VEETWEENLQIV

ReA BETWEEN R
ReA+(B-AIX0 . 01x71+7?101xk=R
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YOONTROLSLOAV

¥ CONTROLS;DIFF
L1l f

£zl ENS (LON+OVERSKOTT) =FORVF

£31 ENS LON=(REALASUML REALAKRALON)+(SYNTHASUML SYNTHAKRALON)

Cul ENS OVERSKOTT=(REALASUM1 REALAOVERSKOTT)+(SYNTHASUMI
SYNTHAOVERSKOTT)

Lal ENS FORVF=(REALASUM1 REALAFORVF)+(SYNTHASUM1 SYNTHAFORVF)

L&1 NIFF«SALEST76-(SUML 8>

£71 ENS DIFF<1.000000000E7& x(S5UMIL 8)

. €83 ENS(TIM-HOURSAPERAYEAR) =(REALASUML REALALAROUR)+BYNTHASUMIL
SYNTHALAROUR

£el ENS(REALAFORVF-(REALAKRALON+REALADOYERSKOTT))»<1,000000000E77

o L1031 ENS(SYNTHAFORVF-(SYNTHAKRALON+SYNTHAOVERSKOTT)>»<1,000000000E°7

£11d ENS(SYNTHASUML (SYNTHAWXSYNTHALARBOUR) y=5YNTHASUMIL (SYNTHAKRALON)

L1211 ENS{(REALASUML (REALAWXREALALAEROUR) )=REALASUMIL (REALAKRALON)

L1331 ENS(SYNTHABUML ((RIMIXSYNTHAFORVF ) )=SYNTHASUML (SYNTHAOVERSKOTT?

Ciw] ENS(REALASUML ((RTM)XREALAFORYF) )=REALASUML (REALAQVERSKOTT)

L1531 ENS X:z0

L1461 ENS Xzl

£173 ENS((SUM1 VA)+(SUMLI QCURR))=(1-BRINKOPL1Lt1)

L1817 ENS( (SUM1 (INP-AKZAIMELDD )= (SUM1 QCURR) )=(RRINKOPL\41)

L1291 DIFFe(XMxSUML 8)-(5UM1 Xx&)

£201 ENSG DIFF<(0.01x8UM1 8)

TODIVLOIY

¥ ZeA DIOIV R
£13 A
£23 a TO "DIVIDE® A TREND PERCENTAGE.

£31] p "2 IS COMPUTED A8 THE SOLUTION TO: (1+A)=(1+4+7)=R
£yl A
£51 ZeTlv(@i+A)+R



Li11

£11
£21
[31
[y
£51
[6]
£71
£8l
£91
£103
C111
L1231
£133
L1471
[157
[161

£i7v1
£ig8l

£17
[27
£33
C43
51
£61

- L71

- [81

¥
v

7

¥

VOEVIOIV

A+DEY X
AEX-+/X+oX

FOISPOSELAF IRMSLIV

DISPOSELAFIRMS
S(TESTUTSKRIFT=0)/START
"REALARATIO’
REALARATIO
"SYNTHARATIO'
SYNTHARATIO
"INPUTRATIO’
INPUTRATIO
‘REALASALES'
REALASALES
'BYNTHASALES'
SYNTHASALES

L 60 -

"SLUT PA TESTUTSKRIFT I DISPOSELAFIRMSE

START:

]

KILL 'SCALE MAKEQUARTERS®

KILL 'RAMARKET FIRMID RESALAROUR

102 INPUTRATIO®

SYNTHASALES REBASALES RATIOL RAT

KILL 'REALARATIO SYNTHARATIO RESAEXPORT REALAINFP LIST KZAIMED
aTHIS FUNCTION DELETES VARIABLES AND FUNCTIONS OF NO FURTHER USE.

VOISPOSEZAFIRMSLIIV

NISPOSERAF IRMS
+(TESTUTSKRIFT=0)/5TART.
' SAMARKET

SAMARKET

TA21"

A2l

‘Az

AZ2

"INPS



L2l

f1od
L1113
L1221
L13]
Ciud
L1537
I
C171
£1gl
L1931
L2017
£2117
L2217
L2337
C2u]

L2531 -

L2611
L2771
£281
£291
L3073
£311]
L3271

£331

L34l
L3517
L343
L3371
L3813
£39]
cuod
Cuil
Cu2d
Cuy3]
Cuud
Cuad
Cuad
Cuvl

Cugl
421
L5031

£511]
L5213

- 61 -

Inp
"QCURR”
QULIRR
"MT7E
M7
TAKIAIMED
AKZATIMED
"AK3AFINIGH'
AKIAFINISH
"REALAFORVF®
REALAFORVF
"SYNTHAFORVF®
SYNTHAFORVF
"FORVFY
- FORVF
"REALALAROUR’
REALALABOUR
"SYNTHALAROUR®
SYNTHALAROUR
"REALAW'
REALAW
"SYNTHAW®
SYNTHAUW
"REALAOVERSKOTT®
REALAOVERSKOTT
"SYNTHAOVERSKOTT®
SYNTHAOVERSKOTT
"OVERSKOTT!
OVERSKOTT
"REALAKRALON'
REALAKRALON
"SYNTHAKRALON®
SYNTHAKRALON
"LONY
LON
"SLUT PaA TEST

START:

KILL "X FADATA SAMARKET NAMNAMARKET A21 422 INP QCURR M75"

KILL "AK3ATMED AKZAFINISH REALASALES REALAFORVF SYNTHAFORVE FORVF
REALALAROUR SYNTHALAROUR

KILL 'REALAW SYNTHAW REALAOVERSKOTT SYNTHAOVERSKOTT OVERSKOTT®
KILL "REALAKRALON SYNTHAKRALON LON SCALE HELP®

KILL 'TOAMATRIX CONTROLS REALASUMI SYNTHAGUMI1 DISPUSEl&FIRﬂu RAND

OMIZE USING @FR1 HISTORY BETWEEN'

a

ﬁaTHIS FUNCTION DELETES FUNCTIONS AND VARIABLES OF NO FURTHER USE. .



C13d
£21
£31
L

£a7

£é61

£v1

£11
£21
£31
Lyl
L3l
L&l

L1l
23
£31

- 62 =

YOIV?LOIV

2eM DIVTY W
ENGCpVYI=(pM)[ 11

TO DIVIDE A MATRIX WITH A VECTOR:
EACH ELEMENT "MOI;J3' I8 DIVIDED RBY °"VEIZ',
THUS, "M' MUST HAVE AS MANY ROWS A% 'V’ HAS ELEMENTS,

e 30 » T » i e

ZeMen(doM) pV

YOUPLIV

ZeNUM DUP EL

a ZE(NUMOC1JpELL L), (HUME23pELLZ2T), .., , (NUMINIpELINDD
ENS(1:ppNUMY ., (12ppEL)

ENG(1sp,NUMY, (22p,ELD

ENS(i=p ., NUMIv{{(p, NUMI=(p,EL))

NUMe (eEL ) pNUH, '
ZEELDO#Z) 724, 00T /NUMY s pNUM) papNUMY X (O T /7NUMY =, 2NUMD

VENSLCOIV

ENS STRING
+{v/8TRING=1)/0
"ERROR:"

€617



£1d
£21
£31
ful
£33

£11d
£21
£31
Cu1
£33
£61
£73
£81

£il
£21
£31
Cul
£33
-

> 2 D2 DD

. 63_

VKILLLOAV

KILL NAMES,; POS; DUMMY
L {0=pNAMES) /0

TPOS¢NAMESY ’
DUMMY «[JEX(POS-1) +NAMES
NAMES¢PDSINAMES
4L

YMULTL1COIV
Z¢F MULT1 M

TO MULTIPLY FIRMS' DATA WITH A MARKET YECTOR:
‘F' I8 THE FIRMS' DIATA VECTOR,
'M" I8 THE HMARKET VECTOR,
GLORAL VECTOR 'MARKET' CONTAINS MARKET NUMRER OF &ﬁCH FIRM,
"Z' IS THE RESULTING (FIRM VECTOR) DATA,

ZeFXMIMARKET]

VMULTZLOIV

Z+M MULT7? ¥

ENS((peV)=(pMIL1T)

a TO MULTIPLY A MATRIX WITH A VYECTOR:

a EACH ELEMENT "MLI;J1° IS MULTIPLIED WITH *VILI1',

A THUS, '"M' MUST HAVE AS MANY ROWS A8 'V' HAS ELEMENTS,
A

ZeMx{dpM) pV



£1l
£23
£3l
Eud
£3531
Cé61
£73
£81
£?3
£101
£111
£121
L1331

ciuwd

£153
L1631
£173
£igl
L1913

£11
£21
L3]
Lyl
£51
Lé1
L71
£81
£21

- 64 -

VYRANDOMIZELQIV

CeA RANDOMIZE R, DGE;ALD

Ce( (REALASUML A)++ANAMNAMARKET. . =14)[SAMARKET]

a EACH ELEMENT OF C EQUALS CORRESPONDING REAL MARKET AVERAGE
+((0=R)Al=pR) /END ' -

a IF B=0, SKIP CORRELATION ASPECT

L& pNAMNAMARKET) tR

E¢(pl) iR

a HELP VRBLES: D=REAL PART OF E, E=SYNTHETIC PART OF B

AIDCE-((E+, XSAMARKET » . =) =+ A5AMARKET =, =14 ) [SAMARKET]

A AID=DEVIATION OF ELEMENTS OF E FROM THEIR MKT AVERAGES
CeC+AIDX((+/(DEV INXDEV A)++/(LEY E)#2)x(pE)+pl

A THAT USED THE APPROXIMATION COVW(C.E)=CO¥(A,ID

END:AIDCA-( (A+  xNAMNAMARKET» . =1 4) ++ ANAMNAMARKET = . =14 ) [NAMNAMARKET ]
A AID=DEVIATION OF ELEMENTS OF A FROM THEIR MKT AVERAGES
CeC+(TB0+(pCHP100)+30) X (C(REALASUML AID®*2)++ANAMNAMARKET e , =14 )%
0.3)CSAMARKET]

f CLI,JI=CLIdx(1+EPSLI,JI)XSOCALID)

A WHERE: CLIJ=C FOR MARKET I AS COMPUTED ABOVE

A EPSCI.J] IS UNIFORM OVER CL70.%5, 0,53 »
A SDNC:y=STANDARD DEVIATION OF A ON THE ITH MARKET
G

FREALASUMICOIV

AEREALASUML ¥

TO SUM FROM FIRMS TO MARKETS:

V' IS THE FIRM DATA TO RE AGGREGATED, IF IT HAS MORE THAN
DONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER.

GLOERAL VECTOR 'NAMNAMARKET' TELLS MARKET NUMEER OF EACH FIRM.
GLORAL "NMARKETS' TELLS NUMBER OF MARKETS.

A" I8 THE AGGREGATE.

Z D2 DP DD

A COANMARKETS) =, =NAMNAMARKET )Y+, XV



g
]

[
it

£31
Lyl
L&l

L&l
L7713

8l

£11
£23
£33
Cul
L51
L&l
L7313
£el
£21

£id
el
L3
[y
[51
L4631
£71
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VSCALELTIV

SeN SCALE PAR

ENG(DZPARY, (120PAR), (PAR:ZS¢1, "11PAR)

A TO GET N SCALED NUMBERS IN DESCENDING ORLER.

A ("1IPAR) ARE SIZES OF NUHB&R 2,3,... RELATIVE TO FIRST NUMEER.

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

A NUMBERS ARE NORMALIZED TO HAVE SUM=1.

+{N=p8¢(NLp5)18) /L ~
8¢5, 0(T1tPARIX((+/ 7211, PAR #+N-p8) ® "1+ N-p§

L:§eS++/5

YSUMLLOIV

ACSUML V

4]

A TO SUM FROM FIRMS TO MARKETS:

A 'V' I8 THE FIRM DATA TO RE AGGREGATED., IF IT HAS MORE THAN
A ONE AXIS, FIRST DIMENSION MUST INDICATE FIRM NUMEER.

A GLORAL VECTOR "MARKET' TELLS MARKET NUMBER OF EACH FIRM.
a GLORAL 'NMARKETS' TELLS NUMEER OF MARKETS

A ‘A’ IS THE AGGREGATE.

4]

ACCOUNMARKETS) o . =MARKET ) + ., 2V

FEUM2L01V
AesSUM2 ¥
A
p TO SUM FROM FIRMS TO A COUNTRY TOTaAL:
AoV OIS THE FIRM DATA TO RBE AGGREGATED. IF IT HAS MORE THAN
A ONE AXIS, FIRST DIHENSION MUST INDICATE FIRM NUMBER.
a A" IS THE AGGREGATE.
f

At+AY



_66_

VEYNTHASUMILOIV

V  ACSYNTHASUML ¥
£13 ﬁ*((1NMﬁRKETS)°.»%&MﬁRhET)+ Xy
v

VUSINGLOIV

¥ OUTeREAL USING ¥
Cid DUT«REAL ., (REAL RANDOMIZE V)
v :



WORKING PAPERS (Missing numbers indicate publication else-
where)

1976

1. Corporate and Personal Taxation and the Growing Firm
by Ulf" Jakobsson

7. A Micro Macro Interactive Simulation Model of the Swedish
Economy.
Preliminary mode! specification
by Gunnar Eliasson in collaboration with G8sta Olavi

R,  Estimation and Analysis with a WDI Production Function
by Goran Eriksson, Ulf Jakobsson and Leif Jansson

1977

1l. A Comparative Study of Complete Systems of Demand
Functions
by N Anders Klevmarken

12. The Linear Expenditure System and Demand for Housing
under Rent Control
by Per Hdégberg and N Anders Klevmarken

14, Rates of Depreciation of Human Capital Due to Nonuse
by Siv Gustafsson

15. Pay Differentials between Government and Private Sector
Fmployees in Sweden
by Siv Gustafsson

1979

20. A Putty-Clay Model of Demand Uncertainty and Investment
by James W. Albrecht and Albert G, Hart

1980

25. On Unexplained Price Differences
by Bo Axell

26, The West European Steel Industry - Structure and
Competitiveness in Historical Perspective
by Bo Carlsson

27. Crises, Inflation and Relative Prices in Sweden 1913-1977
by Mi#rtha Josefsson and Johan Ortengren



33.

34,

1981

35.

36.

37.

38.

40.

41,
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43.
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45,

47.

48,
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The Demand for Energy in Swedish Manufacturing
hy Joyce M. Dargay

Imperfect Information Equilibrium, Existence, Configuration
and Stability
by BRo Axell

Value Added Tax: Experience in Sweden
by G&ran Normann

Fnergi, stabilitet och tillvixt i svensk ekonomi (Energy,
Stability and Growth in the Swedish Economy)
by Pengt-Christer Ysander

Picking Winners or Bailing out Losers? A study of the
Swedish state holding company and its role in the new
Swedish industrial policy

by Gunnar Fliasson and Bengt-Christer Ysander

Utility in Local Government Budgeting
by Rengt-Christer Ysander

Wage Earners Funds and Rational Fxpectations
by Bo Axell

A Vintage Model for the Swedish Iron and Steel Industry
by Leif Jansson

The Structure of the Isac Model
by Leif Jansson, Tomas Nordstrédm and Bengt-Christer
Ysander

An FEconometric Model of Local Government and Budgeting
by Bengt-Christer Ysander

Local Authorities, Fconomic Stability and the Efficiency of
Fiscal Policy
by Tomas Nordstrdm and Bengt-Christer Ysander

Growth, Exit and Entry of Firms
by Goran Friksson

Oil Prices and Fconomic Stability. The Macroeconomic
Impact of Oil Price Shocks on the Swedish Economy
by BRengt-Christer Ysander

An Fxamination of the Impact of Changes in the Prices of
Fuels and Primary Metals on Nordic Countries Using a
World Econometric Model

by K. S. Sarma
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50. Flexibility in Budget Policy. Changing Problems
and Requirements of Public Pudgeting
by A. Robinson and B.-C. Ysander

51, On Price Flasticities in Foreign Trade
by Eva Christina Horwitz

52. Swedish Export Performance 1963-1979. A Constant Market
Shares Analysis
by Eva Christina Horwitz

53. Overshooting and Asymmetries in the Transmission
of Foreign Price Shocks to the Swedish Economy
by Hans Genberg

54, Public Budgets in Sweden. A Brief Account of Budget
Structure and Budgeting Procedure
by Bengt-Christer Ysander

55. Arbetsmarknad och strukturomvandling i de nordiska
18nderna
av Bertil Holmlund

56. Central Control of the Local Government Sector in Sweden
by Richard Murray

58. Industrial Subsidies in Sweden: Macro-economic Effects and
an International Comparison
by Ro Carlsson

59. Longitudinal Lessons from the Panel Study of Income
Nynamics
by Greg J. Duncan and James N. Morgan

1982

60, Stabilization and Growth Policy with Uncertain Oil Prices:
Some Rules of Thumb
by Mark Sharefkin

61, Var stdr den nationalekonomiska centralteorin idag?
av Ro Axell

63. General Search Market Equilibrium
by James W. Albrecht and Bo Axell

64. The Structure and Working of the Isac Model
by Leif Jansson, Thomas Nordstrém and Bengt-Christer
Ysander



65,

67.

68.

69.

70.

71,

72.
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Comparative Advantage and Development Policy Twenty
Years Later
by Anne O. Krueger

Computable Multi-Country Models of Production
and Trade
by James M. Henderson

Payroll Taxes and Wage Inflation: The Swedish Experiences
by Bertil Holmlund (Revised, September 1982).

Relative Competitiveness of Foreign Subsidiary Operations
of a Multinational Company 1962-77
by Anders Grufrnan

Optimization under nonlinear constraints
by Leif Jansson and Frik Mellander

Technology, Pricing and Investment in Telecommunications
by Tomas Pousette

The Micro Initialization of MOSES
by James W Albrecht and Thomas Lindberg



