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Each productive sector in xosMos is subject to an identity which equates the sum of all
inputs into the productive process with the sum of all uses of the output. Since the sector
balances in KOSMOS are expressed in terms of the product (good) produced by the sector
in question, the "inputs” include also the supply of the same product by other sectors
(when applicable). The resulting product balances give us the standard equilibrium
conditions which state that supply equals the sum of demand and inventory change
(when applicable). This is best illustrated by means of an extended input-output table,
shown below in Table 1.

The rows in the table show uses of the product and the columns show inputs. Since there
are only two market-oriented, productive sectors in kosmos, the input-output table
proper has the dimensions 2x2. This is the upper left part of Table 1, which has Industry
and Other Business as both row and column headings. The input-output table proper
shows intermediate production, to be used as an input in any of the two productive
sectors.

The entry which shows the contribution of Other Business to Industry includes, besides
the intermediate production IN21, the trade margins TM. Trade margins denote
production of retail and wholesale trade services. In the Swedish input-output tables
they are treated like a tax which adds to the market value of the product. Here, since the
model is to be consistent with the national accounts framework, trade margins are
included in value added. Thus, we treat them as an (service) input into the production of
goods, Since Industry mainly produces goods and Other Business services, the trade
margins are assumed to be part of the value added of Other Business which is provided
as an input to Industry.

The input-output table proper is further extended by a number of columns representing
different types of final demand: purchases by public sector, private consumption, gross
investment, inventory investment and exports (fob). Purchases by public sector actually
represent each sector's input into the production of public services and are thus
comparable to intermediate production. They are here included among the components
of final demand, since the public sector is not considered to be a productive sector in the
input-output sense.

The number of rows in the original input-output table is extended by inputs which do not
come from other domestic, productive sectors and by taxes (and subsidies) which
transform producer prices into market prices. The additional inputs are: sales by public
sector, imports (cif), value added and discrepancy.



The sales by the public sector are the market-oriented part of the public sector's output,
i.e. that part of public services which actually is sold in the market. They are introduced
in this way, since - as already mentioned - the public sector is not included explicitly in
the table. The entry also includes sales by non-profit organisations included in the
household sector.

The input 'value added' stands here for two entries usually included in the input-output
context. The first one is wages and salaries including employers' contributions and not-
product-connected indirect taxes (net of not-product-connected subsidies). The second
one is gross trading surplus.

Finally, the discrepancy is an errors-and-omissions term which accounts for the fact that
for each sector the column sum should equal the row sum (cf the section on the
discrepancy in GDP computation). The discrepancy is computed as a residual. In the
Swedish input-output tables it is included in the inventory investment entry.

The indirect taxes (and subsidies), levied on the products, are: VAT and the net value of
customs, excise and other indirect taxes and subsidies. Customs, other indirect taxes and
subsidies are for simplicity shown in the table as one net entry, although in the model
they are separated.

As already mentioned, the table is expressed in terms of the products (i.e. commodity x
commodity) at market prices. For this reason, practically all inventory investment is
attributed to Industry, although a large part of it can be held by retailers in the Other
Business sector. The entry II2 is not explicitly set to zero, since the model allows for
exogenous inventories of mainly agricultural products in Other Business. Analogously,
the gross investment term I1 denotes investments in the industrial product rather than
investments of the Industry sector.

The fact that the sum of all inputs, including gross trading surplus, has to be equal to
total output, gives us the above mentioned equality between the column sum and the
row sum for each sector. These two identities are shown in Table 1. They can
subsequently be transformed to give the identities for gross output, value added or any
other item to be computed as a residual. In kosmos, the product balance identity for
Industry is employed to compute (as a residual) inventory investment, The
corresponding identity for Other Business is employed to determine value added (ie.
output).



Gross output can be obtained from the identities in Table 1 by noting that

Q1 = VA1 + IN11 + IN21
Q2 = VA2 + IN22 + IN12,

and

where Q1 and Q2 are gross output in Industry and Other Business, respectively. The
gross output identities take then the form:

Q1 = IN11+IN12+IN1p+CP1+I11+1I1+E1-TM-M1-VAT1-ST1-DIS1
and

Q2 = IN21+TM+IN22 +IN2p+ CP2 + 12+ 112+ E2-INp2-M2-VAT2-ST2-DIS2 .

Noting that intermediate production for the use of the sector itself, IN11 and IN22
respectively, cancels out in the sector balance identities, we get the following expressions
for value added:

VA1 = IN12+IN1p+CP1+I11+1I1+E1-IN21-TM-M1-VAT1-ST1-DIS1
and

VA2 = IN21+TM + IN2p+ CP2+ 2 +112 + E2-IN12-INp2-M2-VAT2-ST2-DIS2 .

Inventory investment in Industry is obtained from the first value added identity as:

o1 = VA1+IN21+TM+M1+VATI1+ST1+DIS1-IN12-IN1p-CP1-11-E1.
The input volumes, INij (ij = 1,2), are defined as

INij = cij*VAj,

where cij (i,j = 1,2) correspond to input-output coefficients but are defined in terms of
value added rather than gross output. In fact, they are proportional to the input-output
coefficients, the constant of proportionality being the ratio Qj/VAj (j = 1,2). In outside-

sample simulations these coefficients are assumed to be constant and equal to the latest
value known.
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Balance identity for Industry:

IN11+IN12+IN1p+CP1+I1+II1+E1 =IN11+IN21+TM+M1+VAT1+ST1+VA1+DIS1

Balance identity for Other Business:

IN21+TM+IN22+IN2p+CP2+I2+II2+E2

= IN12+I

N22+INp2+M2+VAT2+ST2+VA2+DIS2



Titles in the Working Paper Series

10

11

12

13

14

Author
Warne, Anders and Anders
Vredin

Ostblom, Gdran
Séderlind, Paul

Kanis, Alfred and Aleksander
Markowski
Berg, Lennart

Agren, Anders and Bo Jonsson

Berg, Lennart and Reinhoid
Bergstrom

Oller, Lars-Erik

Jonsson, Bo and Anders Agren

Lofgren, Karl-Gustaf, Bo Ranneby

and Sara SjGstedt

Gerlach, Stefan

Bergstrém, Reinhold

Edlund, Per-Olov and Sune
Karlsson

Rahiala, Markku and Timo
Terisvirta

Title

Current Account and Business Cycles:
Stylized Facts for Sweden

Change in Technical Structure of the
Swedish Economy

Mamtax. A Dynamic CGE Model for Tax
Reform Simulations

The Supply Side of the Econometric Model
of the NIER

The Financial Sector in the SNEPQ Model

Consumer Attitudes, Buying Intentions and
Consumption Expenditures. An Analysis of
the Swedish Household Survey Data

A Quarterly Consumption Function for
Sweden 1979-1989

Good Business Cycle Forecasts - A Must
for Stabilization Policies

Forecasting Car Expenditures Using
Household Survey Data

Forecasting the Business Cycle Not Using
Minimum Autocorrelation Factors

Current Quarter Forecasts of Swedish GNP
Using Monthly Variables

The Relationship Between Manufacturing
Production and Different Business Survey
Series in Sweden

Forecasting the Swedish Unemployment
Rate: VAR vs. Transfer Function
Modelling

Business Survey Data in Forecasting the
Output of Swedish and Finnish Metal and
Engineering Industries: A Kalman Filter
Approach

12/89

12/89

12/89

11/90

291

4/91

10/91

2/92

2/92

2/92

2/92

2/92

3/92

3/92



15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30a

Christoffersson, Anders,
Roland Roberts and
Ulla Eriksson

Jonsson, Bo

Oller, Lars-Erik

Forster, Margaret M.

Jonsson, Bo

Gorton, Gary and Richard Rosen
Gustafsson, Claes-Hikan and
Ake Holmén

Karlsson, Tohmas

Jonsson, Bo

Gennotte, Gerard and Hayne
Leland

Boot, Arnoud W.A. and Stuart
I. Greenbaum

Spiegel, Matthew and Deane J.
Seppi
Seppi, Deane J.

Glosten, Lawrence R

Boot, Arnoud W.A., Stuart I.

Greenbaum and Anjan V. Thakor

Bergstrom, Reinhold

The Relationship Between Manufacturing
and Various BTS Series in Sweden
Illuminated by Frequency and Complex
Demodulate Methods

Sample Based Proportions as Values on an
Independent Variable in a Regression
Model

Eliciting Turning Point Warnings From
Business Surveys

Volatility, Trading Mechanisms and
International Cross-Listing

Prediction With a Linear Regression
Model and Errors in a Regressor

Corporate Control, Portfolio Choice, and
the Decline of Banking

The Index of Industrial Production - A
Formal Description of the Process Behind
It

A General Equilibrium Analysis of the
Swedish Tax Reforms 1989-1991

Forecasting Car Expenditures Using
Household Survey Data - A Comparison of
Different Predictors

Low Margins, Derivative Securities, and
Volatility

Discretion in the Regulation of U.S.
Banking

Does Round-the-Clock Trading Result in
Pareto Improvements?

How Important are Block Trades in the
Price Discovery Process?

Equilibrium in an Electronic Open Limit
Order Book

Reputation and Discretion in Financial
Contracting

The Full Tricotomous Scale Compared
with Net Balances in Qualitative Business
Survey Data - Experiences from the
Swedish Business Tendency Surveys

4/92

10/92

11/92

12/92

12/92

1/93

2/93

2/93

2/93

2/93

4/93

4/93

4/93

4/93

4/93

5/93



30b

3

32

33

34

35

36

-

38

39

41

42a

42b

Bergstrém, Reinhold

Lin, Chien-Fu Jeff and Timo
Terisvirta

Markowski, Aleksander and
Parameswar Nandakumar

Markowski, Aleksander and Tony
Persson

Kanis, Alfred and Bharat
Barot

Kiinti, Pekka and Christer
Tallbom

Ohlsson, Henry and
Anders Vredin

Markowski, Alexander and
Lars Ernsiter

Gustafsson, Claes-Hikan

Rahiala, Markku and Tapani
Kovalainen

Oller, Lars-Erik and

Christer Tallbom

Ostblom, Gdran

Markowski, Aleksander

Markowski, Aleksander

Quantitative Production Series Compared
with Qualitative Business Survey Series for
Five Sectors of the Swedish Manufacturing
Industry

Testing the Constancy of Regression
Parameters Against Continuous Change

A Long-Run Equilibrium Model for
Sweden. The Theory Behind the Long-Run
Solution to the Econometric Model
KOSMOS

Capital Rental Cost and the Adjustment for
the Effects of the Investment Fund System
in the Econometric Model KOSMOS

On Determinants on Private Consumption
in Sweden

Using Business Survey Data for
Forecasting Swedish Quantitative Business
Cycle Variables. A Kalman Filter
Approach

Political Cycles and Cyclical Policies. A
new test approach using fiscal forecasts

The Supply Side in the Econometric Model
Kosmos

On the Consistency of Data on Production,
Deliveries, and Inventories in the Swedish
Manufacturing Industry

Modelling Wages Subject to Both
Contracted Increments and Drift by Means
of a Simultaneous-Equations Model With
Non-Standard Error Structure

Hybrid Indicators for the Swedish
Economy Based on Noisy Statistical Data
and the Business Tendency Survey

A Converging Triangularization Algorithm
and the Intertemporal Similarity of
Production Structures

Labour Suply, Hours Worked and
Unemployment in the Econometric Model
Kosmos

Wage Rate Determination in the
Econometric Model Kosmos

5/93

5/93

9/93

9/93

10/93

11/93

11/93

1/94

8/94

8/94

10/94

10/94

10/94

10/94



43

Alroth, Sofia, Anders Bjorklund
and Anders Forslund

Markowski, Aleksander

Markowski, Aleksander

The Output of the Swedish Education 12/94
Sector
Private Consumption Expenditure in the 12/94

Econometric Model Kosmos

The Input-Output Core: Determination of 12/94
Inventory Investment and Other Business
Output in the Econometric Model Kosmos



