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. Introduction

1 0 	The model PRIM I (PRIM 7= PRice-Income-Model) may be described, in brief,

as a short-term, cost push, input-output type representation of the mechanism

which determines prices and income distribution in the Norwegian economy. The

model is short-term i.a. in that it takes wages and agricultural prices as given._ _
This is an accurate description of reality, under Norwegian conditions, since

wages and agricultural prices are fixed by negotiations and may be taken in the

short run to follow a pre-determined course as set by these negotiations. The

model is cost push in that it explains prices entirely in terms of costs. There

is no reference to demand. The model is of the inputoutputtp in recognizing

the fact that higher output prices asked by one industry means higher input

prices, i.e 0 higher costs, in other industries. This results in a price propa-

gation process which can be studied through an input-output technique in very

much the same way as input-output technique is used for the study of quantita-

tive interrelationships.

2.	 The ideas contained in PRIM I have grown out of research work under-

taken at the Central Bureau of Statistics over a number of years. The model

itself was formulated in 1966 by a group of three experts ("The Reporting

Committee for the Income Settlement 1966) who were called upon to provide back-

ground material forthat year's round of negotiations on wages and agricultural

prices, and it was published in their first report0 1) The experts intended the

I) Innstilling fra Utredningsutvalget for inntektsoppgjørene 1966, av itt 22.
jaria:277:97771-e- 1 by theR4orting Committee for the Income Settlement 196 6,
of January 22nd 19661, published 1966 by the Prime Minister's Office. Members
of the Committee were myself (Chairman), Associate Professor Fritz C. Holte,
the Agricultural College of Norway, and Professor Gerhard Stoltz, the -Norwegian
School of Economics and Business Administration. The Committee, known infor-
mally as "Aukrust-utvalget" (The Aukrust Committee) was asked again later to
continue its work and a second report on the causes of long-run price develop-
ments in Norway was published by the Prime Minister's Office in 1967: Inn-
stilling II fra Utredningsutvalget for inntektsoppgjørene 11966, avgitt 20. 
oktober 1966 ('Second Report of Octa3T17-76E-70T-6 by the Reporting Committee
for the Income Settlement 1966"). - The present paper draws heavily on the
first of these two reports, and the concluding paragraph below gives a hint
about the content of the second. I am happy to have this opportunity to
acknowledge my great debt to Professors Holte and Stoltz. In particular I owe
the mathematical formulation of the model largely to Professor Holte, though
the formulation of PRIM I as set out here does deviate somewhat from the
original model. I am indebted, furthermore, to colleagues at the Central Bureau
of Statistics, in,particular to Mt. Per Sevaldson and Mr. Arne Oien who con-
ducted the tests reported in section VI below and commented on a first draft
of the paper, and to Mt. Erik Homb who guided the work needed to rearrange
the national accounts data as required by the model.
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model first and foremost as an instrument for forecasting the effects of

changes in wages and agricultural prices on consumers' prices and income

distribution.

3. 	 While, naturally, PRIM I was designed for use under Norwegian circum-

stances the model contains features which may be applicable also in other

countries. In order that the reader may be better placed to judge its

usefulness elsewhere the following facts about Norway should be noted:

(i) The Norwegian economy is an extremely open one, hence national prices are

probably more directly influenced by prices abroad than they are in most

other countries. (ii) Wage negotiations in Norway are strongly centralized.

Typically, the wage level is negotiated for 2-year periods with most wage- and

salary-earners receiving wage increases simultaneously and by about the same

percentage. (iii) Agriculture is heavily protected and subsidized. The

prices of most agricultural products are fixed through negotiations between

the farmers and the Government tiso for 2-year periods, the negotiations

taking place simultaneously with the negotiations over wages.

II. Sheltered and ex2psed industries

4 0 	An important distinction in the model is between sheltered industries

and exposed industries. 	psed industries are those which market their

products abroad, or on the domestic market under strong foreign competition.

For these exposed industries the model assumes prices of outputs to be deter-

mined on the world market. These industries, therefore, can not compensate

for a cost increase through an upward adjustment of prices. If their costs

increase, they must sustain the whole effect in the form of reduced profits

(entrepreneurial incomes). The sheltered industries, on the other hand, are

those industries whose products are marketed at home under conditions such as

to leave them relatively free of foreign price competition. 	 The sheltered

industries will tend to raise output prices when costs increase. Available

statistics indicate that the sheltered industries tend to pursue a price

policy such that, for the group as a whole, the ratio of profits to wages is

left unchanged apart from a trend due to an increase in the relative number

of employees (see section V).

Either because of the physical nature of their products (services, con-
structions) or because of government protection (agriculture). The fact
that they are relatively free of foreign competition does not mean, of
course, that firms within these industries do not compete on prices
_691212,ELI12 . 1m9.. It does mean, however, that as a group they may raise
prices when costs go up without having to fear a loss of market to
foreign firms.



3

5 0	The difference in price behaviour between the exposed and the sheltered

industries is an important feature of the Norwegian economy, and it determines

the mechanism of price and income distribution in the model. There is a

difference between exposed and sheltered industries also in that labour produc-
1)

tivity, in Norway at least, rises much quicker in the former than in the latter.

This fact, which is often overlooked, ought to have important implications for

the formulation of the goals of an incomes policy, as we shall see later.

III. Description of the model

6. 	 In the model the following classification of industries is used:

1. agriculture (excluding forestry and)
fishing but including dairies) 	 sheltered industries

2. other sheltered industries

3 0 import-competing manufactures
4. fisheries
5 0 shipping I exp osed industries
o. other export-oriented industries

Within the sheltered industries agriculture is singled out as a separate group

because of the special position of this industry in income negotiations.

Among the exposed industries fisheries is specified for rather similar reasons,

and shipping is treated separately because of its unique role in the Norwegian

economy. The remaining exposed industries are divided into "import-competing

manufacturers" and "other export-oriented industries".

T. 	 An input-output table for the six industries is reproduced in table 1.
From this table input-output coefficients (columns 1-6) and the weights of the

consumers' price index may be computed.

8. 	 The following assumptions are made for wages and prices:
(i) The model assumes wages per man-year for any given year and any one

industry to be given. Changes from one year to the next in wages per

man-year may be in part due to a wage settlement, and partly due to a

wage drift, but this is inessential for the argument.

i) bie labour productivity increase within the two groups of industries
over the period 1951-1967 was 4.5 - 5.5 and 2 - 2.5 per cent a year respec-
tively Presumably the reasons for the difference were largely technologi-
cal: We would expect the scope for technical progress to be much bigger
within capital intensive industries such as manufacturing and shipping which
constitute the core of the exposed industries, than within services which
weigh heavily within the sheltered industries group. However, we cannot
rule out the possibility that the exposed industries in part had a better
productivity record precisely because they were exposed and therefore had to
attend more to efficiency in order to stay competitive. - In Sweden the ave-
rage productivity increase over the period 1960-1967 was 3.6 per cent a year
within the sheltered industries group and 7.5 per cent within the exposed
industries group. See footnote to paragraph 45.
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Millions of kroner

Other Import- 	 Other Publ.
Private

shelt- compet- export- 	 cons.+
Fisher- Shipp- 	 con-

ered 	 ing 	 oriented 	 gross Exports Total
ies 	 ing 	 sump-

indu- manu- 	 indu- 	 cap.
tion

stries facturers 	 stries 	 form.

1183

Table 1. 	 Input-output table 1967.

Receiving
sector

Delivering sector

Agri-
cul-
ture

Agriculture 	

Other sheltered indu-
stries 	 1 299

Import-competing
manufacturers 	 26

Fisheries 	 67

Shipping 	

Other export-oriented
industries 	 207

Import 	 189

Dummy Accounts 	

Value added
1)

2 105

Total 	 3 893

1)
Of which:

Wages 	 292
Profits 	 1 937
Ind. taxes 	 9

- Subsidies 	 1 018
Depreciation 	 885

43 70 2 040 193 364 3 893

1 138 91 368 1 538 23 420 23 377 2 862 54 093

28 66 248 3 198 3 159 2 720 11 488

4 7 592 98 18 64 1 253

2 0 121 50 10 309 10 927

568 7 35 682 456 6 695 10 953

3 362 74 3 052 2 821 4 321 8 661 97 26 001

155 -2 185 2 030

6 373 1 051 7 399 5 684 66 904

11 488 1 253 10 927 10 953 34 035 33 729 25 141 185 512

3 980 100 2 582 2 758 31 161
1 258 590 919 1 964 16 066

678 - 14 82 8 644
87 33 85 158 2 604

544 394 3 969 1 038 13 637

2 043

403

445

2 303

3 424

44 292

54 093

21 449
9 398
7 861
1 223
6 807



(ii) The nodel assumes agricultural prices to be given stipulated by the

income settlement for farming.

(iii) The model assumes import and export prices to be given, determined by

the world market.

(iv) Changes in output prices are percentagewise the same for all delive-

ries from any one industry, (that is, for all entrie8 in any one row

in the input-output table).

(v) The price of products from sheltered industries excluding agriculture

("other sheltered industries") are stipulated in such a way that

profits in this industry have a fixed ratio to wage costs, determined

(in normal years) by the trend value of the share of profits in factor

income.

(vi) In the exposed industries excluding fisheries prices of goods are

fixed to be consistent with foreign enterprises' prices of comparable

products. The model, therefore, construes the prices of products of

"import-competing industries" to follow the (given) prices of competing

imports and the prices of products of export-oriented industries

(including shipping) to follow the (given) export prices.

(vii) The model assumes output prices of the fishing industry to be given,

stipulated through a government policy of price fixing (sales on the

home market) or by world market prices (exports).

The realism of some of these assumptions is discussed in section V below.

9. 	 With respect to volumes PRIM I assumes:

Changes in product volume may occur in all industries. Such changes may

be due partly to changes in employment and partly to changes in

productivity, i.e. Production per man-year worked.
1)• 	 •

(ii) It is assumed that changes in output neither alter the quantities of

Intermediate goods consumed per unit of output nor the total volume of

depreciation; in other words, the model assumes constant input-output

coefficients in volume terms for intermediate goods, and given volumes

of depreciation (as determined by the volume of capital employed).

I) This is the only point where the model is dependent on volume flows. Changes
in employment and productivity are important reasons why prices and/or
profits in an industry may change. They must, therefore, be explicitly
considered in a model designed for the study of price and income changes.
It is believed, in order to keep the nodel simple, that other possible inter-
actions between volumes and prices may be neglected.

(i )



(iii) The model does not endeavor to explain how changes in wages, prices and

productivities affect final demand, and figures relating to final

demand are excluded from the model. The model simply assumes that

there is always sufficient demand somewhere for the products of each

of the industries,

10. 	 For all industries except agriculture and fishing the model distinguishes

between wages and profits. In agriculture and fishing wages and profits are

combined into variables called "income from agriculture" and "income from

fishing" respectively0 1) The .enduenous variables or groups of variables of the

model, (variables which the model tries to explain) therefore include i.a0 the

following price and income variables:

a 0 price index of products of "other sheltered industries"

b. price indices for consumers goods

co price indices for depreciation

d. incomes (wages and profits) from agriculture and fishing,

in nominal and real terms

e 0 profits of industries other than agriculture and fishing,

in nominal and real terns

f. total wages, in nominal and real terms.

110 	The variables which will influence prices and th- distribution of income,

i.e. the exogenous variables of the model, include i.a.:

a. price indices of output from agriculture and fishing

b0 wage indices, by industries

c, productivity indices, by industries

d 0 employment indices, by industries

e 0 price indices of exports and import,, specified as required

by the model

f o volume indices of depreciation, by industries

12 	 The model assumes, i.a0 the following parameters (structural coeffici-

ents) to be given:

a. input-output coefficients, or inter-industry deliveries and

imports of raw materials per unit of output, by industries

The combination of wages and profits in agriculture and fishing is, of course,
not essential to the model. It was made in order that the model should reflect
as well as possible the issues discussed during income settlements where, in
the case of farming, the focus is on total farming income.



b. a coefficient for the distribution of income (profits as a

percentage of factor income) in "other sheltered industries"

ce the weights in the price indices of depreciation, by industries

d 0 the weights in the index of consumers prices

e. rates of net indirect taxationi) .

Most of the structural coefficients used may be computed from an input-output

table of a base year, e.g. table 1.

13. One way of gauging the implications of the model is to study the system

of equations in its "reduced form". Formulaes (for selected endogenous

variables) are given in the appendix. However, the economic content of the

model can also be illustrated by describing, in words, and by way of examples,

the effects to be expected from partial changes in some of the exogenous

variables.

14. For instance, a general rise in wages and salaries will, ceteris paribus,

have the following effects:

(i)Prices of goods from "other sheltered industries" will rise because wage

and salary costs increase and this leads to higher prices of goods in

these industries.

(ii)Prices of goods from other industries will not be affected, but profits

in these industries will be reduced (see (iv) below).

(iii)The rise in prices of goods from "other sheltered industries" will be

reflected in a similar, but percentage-wise smaller rise in the level of

prices of consumers' goods.

(iv)Total real income will not be affected. But the distribution of incomes

will change in favour of wages and salaries and of profits in "other

sheltered industries": Real wages will rise bacause the rise in con-

sumers' prices will be smaller than the rise in the wage level. Profits

in "other sheltered industries" will rise inproportion to wages (due to

the assumed constancy of the profits-to-wages ratio of this industry).

Income from agriculture and income from fishing will decline slightly

in nominal terms because of the intermediate products bought by these indust-

ries 	 from "other sheltered industries" become more expensive.

1) Since indirect taxes and subsidies are represented in the model by a few
strongly aggregated indices only, PRIM I is not really suited for an analysis
of the effects on prices of changes in taxation. Such effects can be judged
with greater accuracy by more direct methods.



Profits of other exposed industries will decline for the s=e reason,

but also because of higher wage and salary costs.

	15.	 A change in productivity, if it is the same in all industries, will

affect prices and incomes in roughly the same way as would an equally big (per-

centage-wise) change in the wage-level, only with opposite sign, since a change

in productivity means a change in the opposite direction of wage and salary

costs per unit of output. One important difference is that in this case total

real income would increase since output per m,n-year has increased. If a change

in productivity is limited to a single industry, however, the effects depend on

the industry affected:

(i)An increase in productivity in agriculture, or fishing, will, ceteris

paribus, increase the incomes from the same industry, while prices and

other incomes will remain unaffected. An increase in productivity in

one of the eXpoted industries will, ceteris Dariou, affect the profits

of that industry only. In all these cases the gain in real income

corresponding to the productivity increase will remain with income

earners in the industry where the increase in productivity occurs.

(ii)The gain in real income originating from an increase in productivity in

"other sheltered industries", on the other hand, will be shared,

.ceteris_paribus, by all incme groups. First e prices of goods from

"other sheltered industries" must go down, according to the model, for

the assumed constancy of the prof.its-to-wages ratio of that industry to

be maintained. This means lower prices of consumers' goods and a

proportional increase in all real incomes. In addition, nominal incomes

from farming and fishing, and nominal profits in the exposed industries

increase somewhat because the intermediate products they buy from

"other sheltered industries" will have become cheaper.

It is rare, of course, that productivity increases uniformily in all industries

and the above should serve as a reminder that the effects on . ,rices and incote

distribttion of productivity changes may be extremely Complex and, I ghou34 add

ekt'r6tiely itljorttlnt in the context of an incomes policy0 I shall have more to

say on this in Section VII.

	

16. 	 Also the effects of changes in foreign prices, to give one last example,

depends tUch On the nature of the pric e . chan - es. Pol instan6e:

(i) An increase in the prices of imported conSumers' goods will, ceteris

zaribus, raise the costs of living but leave all other prices, and all

nominal incomes, unaffected. In this case, therefore, the drop in real

income, corresponding to the worsening of terms of trade, will be
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sustained by all income receipients in proportion to their consumption

expenditures.

(ii)An increase in prices of imported intermediate inputs to the exposed

industries and to agriculture will, ceteris paribus, lower the profits

of these industries. All other prices, and all incomes, will remain

unaffected. The loss in real income caused by the worsening of the

terms of trade will be sustained wholly by the receivers of these

profits.

(iii)An increase in the prices of imported intermediate inputs to "other

sheltered industries" will ceteris Daribus, increase the prices of

this industry. As a consequence the prices of consumers goods will

also rise. In this way the loss in real income due to the worsening of

terms of trade will be split among all income receipients. However,

there will be some secondary effects, resulting in smaller nominal

incomes from farming and fishing and smaller nominal profits in the

exposed industries, because the costs to all industries of intermediate

inputs from "other sheltered industries" will have gone up.

(iv) An increase in the prices of competitive imports, according to the model,

will, ceteris 2.Ei123.1s, allow the "import-competing manufacturers" to raise

their output prices. Since some of this output are consumers' goods,

the prices of consumers' Foods will also rise. Therefore, the real

incomes of all other income groups will decline while profits of

"import-competing manufacturers" will increase in real as well as in

nominal terms. There will be some complex secondary effects because the

costs to all other industries of intermediate inputs from "import

competing manufacturers" will have gone up. These secondary effects

will result ultimately in a further rise in the prices of consumers'

goods (via a rise in the price of products from "other sheltered indust-

ries") and a further decline both in nominal and real incomes from

farming and fishing and in nominal and real profits in the exposed

industries.

In an analogue way the effects of changes in export prices may be analyzed.

IV. Uses of the model

17. 	 The examples given have shown, I believe, that the effects of changes in

factors affecting the income distribution and the national price level can be

difficult to trace through verbal reasoning. This is so even though, so far,



our concern has been only with nartial changes of one factor at the time. The

difficulties multiply if we are to study the effects of changes in two or more

variables simultaneously, and especially if we are to state these effects

quantitatively, It is for such purposes that a numerical model like PRIM I

offers considerable help.

18. One important use of PRIM I indeed, the one for which it was origi-

nally designed - has been to estimate the consequences to be expected for prices

and income distribution of changes in the wage level and in agricultural prices.

Such forecasts were made for the first time before the 1966 round of negotia-

tions on wage and agricultural prices and again before the 1968 round, and their

purpose was to form the basis for an incomes policy. In both cases a number of

alternative forecasts were made. Each alternative related to one particular

possible combination of changes in the wage level and the level of prices of

agricultural output. The idea was that, through these forecasts, the negotia-

ting parties could be brought into a better position to anticipate the

consequences, for themselves and for the national economy, of alternative courses

open to them. Since PRIM I has recently been programmed for a computer so that

the solution for 50 alternative sets of values of exogenous variables can be

provided within 5 minutes of computing time, any number of alternatives which

the negotiating parties might ask for can easily be presented to them.
1)

19. One convenient way of using the model is to compute a "table of effects"

as reproduced (for 1967) in table 2. At the left side of this table are listed

a selected number of important exogenous variables of the model, and the income

distribution parameter (r
2 ) of "other sheltered industries", Selected endogenous

variables are entered at the top. The table shows, along the rows, the effects

1) Any forecast requires, of course, estimates of expected changes in a large
number of exogenous variables (productivities, foreign prices, etc.) besides
wages and agricultural prices. These estimates (or guesses) were provided
in 1966, in one alternative, by independent experts. It was argued against
this practice that, since the prognoses depend heavily on these estimates,
the negotiating parties should have a chance to influence the assumptions
made. As a result of this criticism the choice of values for all exogenous
variables for the prognoses used in the 1968 negotiations was made by a group
consisting of non-partisan experts in co-operation with representatives of
the negotiating parties. The group chose to present its results in one "main
alternative" supplemented by computations where the assumptions made with
respect to the development of labour productivity and the value of the income
distribution parameter (r2 ) of "other sheltered industries" were different
from the main alternative. See Innstilling fra Det tekniske  beregningsutvalg 
for inntekts° Dgjørene 1968, avgitt 	 februar 19. 8	'Repart by the Repor-
ting Committee for the Income Settlements 196-67-7-February 6th 1968"),
published by the Ministry of Wages and Prices 1968, pp. 38-46.
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which, according to PRIM I, are to be expected from a partial one per cent

change of the exogenous variable of that row on each one of the endogenous vari-

ables listed at the top. The effects are expressed partly as percentages and

in case of income variables, in kroner as well. Row I tells us, for instance,

that a 1 per cent increase in the wage level, cetelliLLexibus, may be expected to

raise the level of consumers' prices by .47 per cent, to increase the total of

nominal factor incomes by .57 per cent, to decrease income from agriculture by

.58 per cent, to decrease profits of "import-competing manufacturers" by 3.84

per cent, etc. If read columnwise, the table gives, for each endogenous

variable, information about which exogenous variables are particularly influen-

tial on that variable.

20. All effects specified in the table are additive for small changes in the

exogenous variables. Therefore, the combined effect of a simultaneous change

in two or more exogenous variables may be gauged by adding together the effects

of each variable taken separately. For instftnce, a parallell increase of all

import prices by 1 per cent may be expected, cete.riThus, to raise the level

of consumers' prices by .05 4 .13 + .13 + .03 = .34 per cent (column 2). In

this manner the table can help in providing quick estimates of the indirect

effects to be expected on consumers' prices and incomes of any event or action

whose direct impact on the exogenous variables of the model can be foreseen.

21. The model, or alternatively the "table of effects" computed from it, may

be used equally well for historical analysis. We must start, in this case, from

observed changes of the exogenous variables in a period of the past. With these

changes given, the effects of each variable on prices and income distribution

may be calculated by means of the "table of effects". Thus, we will be able to

tell how much each exogenous variable has contributed, in some sense, to

observed changes in prices and income distribution. If the total of the calcula-

ted effects equal the observed changes we will be able to claim that the actual

movements of prices and incomes are "explained" as being generated by changes

in wages, productivities, etc 0 through a mechanism as described by the model.

Alternatively, if there are discrepancies between calculated and observed values

of the endogenous variables, the size of the discrepancies will indicate the

extent to which the model fails in describing reality accurately. Examples of

such historical calculations are given in section VI.
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. Comments and empirical evidence on the assumptions cf the model

22. The assumptions underlying PRIM I, or the economic theory inherent in it,

cannot be expected to hold true in all circumstances. Some discussion of the

realism of the model is, therefore, called for.

Assumptions on volumes

23. One set of assumptions amounts to postulating that changes in volume

flows are determined by changes in employment and productivity only, and that they

are not influenced - neither through changes in demand nor otherwise - by changes

in wages and prices. These are obvious, simplifying assumptions to make in a

model designed primarily for the study of prices rather than quantities. Yet

they must reduce the confidence which we should have in conclusions derived from

the model:

(i) It is assumed that there is sufficient demand for the products of each

individual sector of production and, furthermore, that employment in

each sector in the short run will be uninfluenced by changes in other

exogenous variables. This reduces the usefulness of the model in

situations where wages and prices develop in such a way that the compe-

titiveness of the export industries is threatened, and therefore their

levels of output and employment.

(ii)It is assumed that productivity in the individual sectors of production

is independent of changes in other exogenous variables. This cannot

be expected to hold true if the changes in exogenous variables are big

enough to cause considerable changes in market conditions.

24. 	 It is assumed that input-output coefficients are stable in volume terms,

even though labour productivities change. This is a standard assumption in

input-cutput analysis. Data for the period 1961-1967 show that, for most coeffi-

cients, year-to-year changes - which is what matters in short-term forecasting

have in fact been small though some coeffisients display a definit trend

(diagram 1). 	 One remarkable exception is the coefficient b21 (inputs 
from

other sheltered industries into agriculture) which is seen to have fluctuated

considerably (minimum .277 in 1963, maximum .351 in 1965). The explanation

obviously is that the size of the harvest does not depend primarily on current

inputs, but is influenced equally much by climatic factors. Therefore, in the
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Diagram I. Selected input-G.Itput c,‘c , .fficients b.. (intermediate goods from
industry i consumed in 	 Austry j pePunit of 	 in constant
(1961) prices, 1961-1968.
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case of agriculture, the assumption of constant input-outptt coefficients is

not . strictly valid. It follows that the model must be expected to underestimate

(net) income from ariculture in years with a better than normal harvest, and

vice verca.

Diagram

Assumptions on prices

25. The really crucial assumptions of the model, however, is the group of

assumptions relating to the "isrice behaviour" (the price generating process) of

the individual sectors.

26. In the case of agriculture the model assumes that output prices are fixed

by a price settlement between [övernment and farmers independently of supply and

demand. This assumption is realistic, under Norwegian conditions, for grains

and for most animal products. It is unrealistic, however, for fruits and vege-

tables where prices are usually left free to be determined by market forces.

It is known, for instance, that a bad harvest will raise prices of fruits and

vegetables considerably and cause an increase in consumers prices which the

model can not account for. Neither is the assu=tion realistic for the export

part of agricultural output (mostly furs).

27. In the case of fishing the situation is similar. Again the model assumes

that output prices are fixed largely through a price settlement between the

government and the producers. This assumption is realistic for a great part of

the deliveries out of the fishinr industries. For other parts of the catch,

however, including fish exported fresh, the fishing industry has to accept prices

as determined by market forces.

28. In the case of the exposed industries other than fishing the model

assumes that outTmt prices are determined by world market prices and following

the pattern of these:

(i)For the export-oriented industries (shipping, and "other ex -oort-oriented

industries") output prices are assumed to follow prices of Norwegian

exports. This obviously must hold true for that part of output which is

actually exported (95 per cent in the case of shipping and 60 per cent

in the case of "other export-oriented industries"). It does not necessa-

rily follow, however, that prices of output sold on the home market,

and therefore average output prices, will behave in the same way. For

evidence on this, see paragraph 30.

(ii)For "import-competin tg manufacturers" output prices are assumed to follow

import prices to Norway of similar imported goods ("competitive imports").
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The assumption, which denies this industry croup any price autonomy,

is questionable and apparently does not stand up too well against the

facts, see diagram 2. The diagram suggests that import-competing

manufacturers have had considerable more scope to raise prices, given

the actual 'course of prices of imported goods, than is consistent with

the assumption of the model. True, the discrepancy between the two

price indices may well be spurious and due, wholly or in part, to

differences in the weighting systems used in computing them.
1) Though

this is probably so we may speculate, nevertheless, that the classifi-

cation of industries into "sheltered" and "exposed" used in the model

is not fine enough and that many firms or industries which are classi-

fied as exposed in PRIM I do not, in fact, feel foreign competition

much. 2)
If so, we must conclude that the model tends systematically

to underestimate the ability of the import-competing manufacturers to

compensate for cost increases. Therefore PRIM I tends to underestimate

the effects on prices of a rapidly rising national cost level, and at

the same time it tends to overestimate the depressing effects which

rising costs will have on profits of import-competing manufacturers 0
3)

Diagram 2

1) The weights are quantities produced in the case of "price index of output
import-competing manufacturers" (P

3
) and quantities actually imported in the

case of the "price index of similar imported goods" (P p ). These two weigh-
ting systems may differ considerably (and • probably does, though this has not
been investigated) implying that the two price indices may show divergent
movements even though, for identical commodities, national output prices
follow import prices closely. This sugests that the model could be improved
simply by altering the operational definition of P8 to make it correspondbetter to the output mix of Norwegian producers.

2) This suggests that the model could be improved by a more detailed and careful
classification of industries into "sheltered" and "exposed". The classifi-
cation of industries used in PRIM I is based on published national accounts
data in which only 20 manufacturing industries are distinguished. Conse-
quently, the whole of, e.g., the metal manufacturing industry has had to be
classified as "import-competing" though many enterprises within this industry
(e.g repair shops) undoubtedly feel no foreign competition. A better classi-
fication could have been made starting from unpublished national accounts
data where some 130 industries are specified but this, for the time being,
would have made the practical use of the model more cumbersome.

3) Once this bias of PRIM I is known it may be compensated for by assuming P3 toincrease more than P8 whenever the model is used for forecasting purposes,superseding the postulated equation P = P8 by some other relationship whichis held to be more realistic,
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Diagram 2. Output prices of "import-competing manufacturers" (P3 ) and prices of

similar imported goods (P8). Indices (1961=100), 1961-1968.
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29. 	 In the case of sheltered industries excluding agriculture the model assu-

mes that output prices are adjusted in such a way that, for the industry group as

a whole, the relationship between wages and profits conforms with a certain

trend value. This is a key assumption which has important consequences for the

conclusions reached by the model. Pending more direct information on the actual

price behaviour of enterprises it should be considered no more than a working

hypothesis for the time being. The empirical basis for the assumption is annual

data from the national accounts as reproduced in diagram 3. These data show

that profits computed as a share of factor income in the sheltered industries

(excluding agriculture) have moved close to a trend dropping from around 35 per

cent in 1953 till around 30.5 per cent in 1967.
1) Deviations from this trend

have been relatively small except for years when production, and therefore

profits, were unfavourably influenced by the business cycle (1953, 1959, 1962).

This is in marked contrast to the strong fluctuation of the corresponding share

in the exposed industries which is also shown in diagram 3. The assumption that

the ratio between profits and wages in the group of sheltered industries

PiLEE2P

excluding agriculture will follow the trend value may be useful as a working

hypothesis, therefore, as long as the conditions of demand in these industries

are "normal". 2) A possible theoretical basis for the assumption could be that

1) Here and elsewhere in this paper factor income is defined, in any industry, as
value added at factor cost (i.e8 net of indirect taxes less subsidies) of
that industry. Profits of an industry is defined, as in the new SNA, as factor
income less wages and salaries. The trend is a fitted line estimated on
1952-1967 data by least squares as r

2 (t) = 
.355 - .0032 t (t=1,2,00016) where

lis(t) is the profit share. 	 (.0005)
The fact that the profit-share of the sheltered industry group has been decli-
ning may be explained as a consequence of a gradual shift within the social
structure of the labour force of the group, with self-employment losing in
relative importance.

2) When using PRIM I for forecasting purposes we will tend, of course, in order
to improve the forecast, to choose a value of the profit share (the income
distribution parameter T.

2 ) different from the trend value whenever this is-,suggested by business cycle considerations.
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Diagram 3. Profits as per Cent of factor income. Sheltered and exposed

industries, 1953 -1967.
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most firms within the ;.roup calculate their selling prices on a "cost plus"

principle, that is, by addLF: to direct costs of labour and materials a certain

percentage for overheads and profits. If this pricin7, principle was in general

use, and if the percentage was chosen sc as to give the firm "normal" profits

in years with "normal" output, we would expect to observe profits to move in a

steady ratio to wages in "no,.mal" years but to fall short of this value when

production was less than "norm", and vice verca. This is precisely what our

data show for the group as a whole i)

30.	 The model assumes, finally, that changes in output prices are always

percentagewise the same for all entries along one industry row of the input-

output table, that is, for all deliveries of an industry irrespective of their

uses. This is a standard assumption in inter-industry analyses. Though it may

be justified in dis-aggregated_models where industries are defined in such a way

that each industry may be assumed to produce one homogenous output, the assump-

tion is much less well founded in the present case where each of the six indust-

ries distinguished obviously turn out a wide variety of products which are

unlikely to be sold in the same proportions to all categories of users. The

weakness of the assumption is clearly brought out when price indices 1961-1968

of deliveries to different categories of users are plotted for each of the

industries (diagram 4) 	 Contrary to what is

required by the assumption the emerging picture is one of diversity. We may

note that, both in the case of ''other sheltered industries" and "other export

oriented industries" (but surprisingly not in the case of "import-competing

manufacturers") prices for deliveries to export have gone up considerably less

I) However, when it comes to individual industries within the Fr,roup the relation-
ship no longer holds. Instt,licl, national accounts data show considerable
erratic movements of the relationship between profits and wages for most in-
dustries. In lir:ht of this the remarkalae stability of the relationship for
the croup of sheltered industrios as a whole is difficult to explain. It may
be that (i) fluctuations in output caused by the trade cycle, which cause
profits to deviate from the trenC', are not synchronized as between industries,
and that (ii) thowh most firms apply some variant of the "cost -plus" pricing
principle, selling prices are not continuously corrected as direct costs change
but rather are adjusted at lonf,, intervals and with random lags. (There is
reluctancy to change selling prices too frequently; it takes time for the firm
even to realize that costs have chanced; sometimes a small increase in costs
may be used as an excuse for a long contemplated and considerable increase in
prices, etc.) Such a mechanism of randomness would explain our observations
in the past but would not guarantee the stability of the profit-waFe ratio of
the group of sheltered industries as a whole to hold indefinitely in the
future. Clearly more research into the actual price behaviour of firms is
needed to bring this Tiart of the model on a firmer footimr),
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Diagram 4. Price indices of selected deliveries 	 uttut)
by delivering industry and destination (1961=100).

19 .1. 9 6' 19 5 1966 1,9

Pg. 4..	 1.1.41.i —a.. —

Ncte: Heavy curves represent average output prices. Weights of other indices in the average are indicated through thickness of
curves. Numbers indicate deliveries to (1) agriculture (2) other sheltered industries (3) import-competing manufacturers
(4) fisheries (5) shipping (6) other export-oriented industries (7) private consumption (8) public consumption + capital
formation (9) exports.



1.6

and prices for deliveries to consumers somewhat more than average output prices.

Apart from this no systematic pattern in the behaviour of prices is discernible3

We shall have to conclude that the assumption at present under investigation

lacks realism and is a possible source of errors in applications of the model,

but that such errors as it may cause are not likely to be systematic.

Diagram 4

yI___Ialation of PRIM I to historical data• 	 4.

31. The realism of the model may be tested by studying its ability to account

for year-to-year changes in prices and incomes during a past period. A number of

such tests, relating to the years 1961-1967, are reported in tables 3-8. An inte-

resting by-product of these tests is that they offer an "explanation" of how

changes in prices and incomes came about by providing, as it were, a decomposition

of the observed changes "by causes".

32. Technically, the tests were prepared by feeding into the model correct

historical values for year-to-year changes in (i) all exogenous variables, (ii)

the trend value of the income distribution coefficient of "other sheltered

industries" (r2 ). and (iii) coefficients representing net indirect taxation. 
The

-
hypothetical effects of these changes, individually and in total, on various

endogenous variables were then estimated by means of the model (assuming other

coefficients to having remained constant) and compared with actually observed

changes in the way shown in tables 3-8. The discrepancies between the estimated

and the actually observed changes of the endogenous variables are indicative of

the short-comina. s of PRIM I. They nay be interpreted as measures of changes in

prices and incomes caused by factors not accounted for in the model.

33. 	 As will be seen, the discrepancies are small relative to actual changes
in most cases, and they are nearly always random. The biggest errors are in

profits of import-competing manufacturers which are seriously underestimted

by the model in most years (table 6). 	 There are systematic errors also in

the model's ability to account for changes in consumers' prices, the rise of

which is underestimated by the model in five years out of six (table 3). There

are smaller, but still note-worthy discrepancies in some years also between

hypothetical and actual changes in income from agriculture though the errors

here are not systematic (table 4).

1) This is a further reminder that the model could perhaps be improved through a
more careful classification of industries into "sheltered" and "exposed".
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Table 3. Estimated effects on consumers prices of changes in exogenous variables,

and actually observed chanvs, Year-to-year changes 1961-1968. Per cent.

1961- 1962- 1963. 1964- 1965- 1966- 1967-
1962 1963 1964  1965 1966 1967 1968

Estimated effect of:

Changes in wage rates (W2'W3'w5,w) 	5.02	 2.5o 	 3.08 	 3,72 	 4.14 	 4.36 	 3.41

Changes in agricultural prices (P i ) 	 oAo -o.o6 	 o.66 -0.03 	 0. 2 5 	 o.23 	 o.o6

Changes in productivity within
"other sheltered industries" 	 (Z ) 	 -0.93 -1,55 -1.34 -0.86 -1.48 -1.52 -1.07

Changes in world market prices
( 5 	9F P	 S ,Q ,Q ,Q ,Q4,5' o' 7 8' 10' 5 	 2 3

-o.61 -o.lo 	 0.61 	 o.56 	 o.44 	 0.31 	 0.57

Changes in rates of indirect
taxation (m,m

3 n2 ,n3 ) 000000000000 	 0.10 -0.21 	 0.79 	 0,28 	 0.59 -0.07 -0.51e 	 ' 

Changes in volume of depreciation
in "other sheltered industries"(D 2 ) 	 0.54 	 0,59 	 0.62 	 0.73 	 0.47 	 1.05 	 0.83

Changes in share of profits in
"other sheltered industries"
(trend value) (r

2
) on0000000a000000 	 "Oo57(	 0039 ..0o59	 .0059 4)o60 .'0.33 -0.27

Changes in other exogenous variables -0.05 -0.07 -0.09 -0.17 	 0.17 -0.38 -0.11

Discrepancy (=unexplained by PRIM I) 	 0 0 60 	 1.19 1,48 	 0.26 -0.48 	 0.72 	 0.56

Of which due to:

Deviations of r2 from trend -0.62 	 0.41 	 0,40 	 0.42 	 0.14 	 o.o6 	 0.5o0,00

Deviations of 1*)3 from P8 ....... 	 o.85 	 0.72 	 0.32 	 0.13 	 0.09 	 0008 -0.54

Other causes 	 0 0 37 	 0.06 	 0.76 -0.29 -0.71 	 0.58 	 0.60

Actually observed changes in consu-
mers' prices 00000coope000000000000

	 4.50	 2.68	 5.22 	 3.90 	 3.50 	 4.37 	 3.47



-8

-2

23 	 -12

161)

Table 4. Estivated effects on income from agriculture of changes in exogenous
variables, and actually observed changes. Year-to-year changes 1961-1968.

Millions kroner.

1961- 1962- 1963- 1964- 1965- 1966- 1967-
1962 1963 1964 1965 1966 1967 1968

Estimated effect

Changes in wage rates (W2 ,14'3 ,W1y..

Changes in agricultural prices (P1 )..

Changes in productivities and
employment (N„No ,N,,N h ,Nc ,NK , L2 ,
LLLZVL
3' 5' 6' 	 2' 3' 4' 5' 6

Of which in agriculture (NI ,Z1 ) op

Changes in world market prices

(P5' 1)6' 137' 1'8' 1)10' S5'Q1'Q2' Q'3 3Q
14
,Q5'

Q6 )

	-93	 -48 	 -6o 	 -81 	 -1o4 	 -113 	 -91

	

123 	 -20 	 233 	 -10 	 102 	 101 	 31

	

-102 	 87 	 -19 	 34 	 102 	 49 	 59

	4 20 	 54 	 -47 	 10 	 66 	 6 	 27

	

22 	6	 3 	 -22 	 -14 	 -1 	 -5

000

0 00

Of which imported intermediate
goods to agriculture (Q1 ) wow.... 	 -1 	 -6 	 2 	 7 	 0 	 6 	 18

Of which imported capital goods (1)10 ) 	 14 	 3 	 7 	 -14 	 -10 	 -11 	 -25

Changes in volume of depreciation
(D19D2 ,D3 ,D4,D5 ,D6 ) ...wow- o o . 	 -23 	 -28 	 -30 	 -37 	 -30 	41 	 -61

Of which in agriculture (D1 ) ...0.... 	 -13 	 -17 	 -18 	 -.°).. 	 -18 	 -43 	 -59

Changes in other exogenous variables 	 20 	 90 	 -27 	 223 	 21 	 85 	 106

Discrepancy (=unexplained by PRIM I) 	J4o 10

Of which due to:

Deviations of r f) from trend woo

Deviations of P, from p8 .0.0.00.

Other causes 0.... 0.0.0..........

	123 	 113

-9 	 -4 	 -2 	 -14
-1 	 -1 	 -1

73
	

0 	 126 	 122

Actually observed changes in income
from agriculture 0000000000000000 000 	 97 	 72 	 170 	72	 173
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Table 5. Estimated effects on incomc from fisheries of changes in exogenous variables,

and actually observed charigs Year-to-year changes 1961-1968. Millions

kroner.

1961- 1962- 1963- 1964- 1965- 1966- 1967.-
1962 	  1963  1964 1965 1966 1967 1968

Estimated effect of:

Changes in wage rates (W2 ,W33W5 y6 ) 	 -26 	 -13 	 -17 	 -21 	 -25 	 -29 	 -23

Changes in fish prices (P )) ........ 	 24 	 29 	 23 	 47 	 59 	 -278 	 -22

Changes in productivities and
employment (N1 ,N2 ,N3 ,N4 ,N5 ,N6 ,L2 ,L3 ,
L
5 b
,L,,Z1 ,Z2 ,Z3 ,Z45 Z 5 ,Z6 ) ;.......... -3 5	 28 	 83 	 234 	 156 	 140 	 -98

Of which in fisheries (N 4 ,Z4 ) ...... 	 -4o 	 19	 75 	 227 	 147 	 129 	 -106

Changes in world market prices

(P 5 3P6' 1)7' 1)8' 1)10' SOl'Q2' Q3 ,Q4 9Q5'
Q' 	5	 1 	 1 	 0 	 -1 	 -6 	 -2

Of which imported intermediate goods
tof±sheries(Q 4)oeeooeooeeeeoø. 	 2 	 0 	 2 	 3 	 1 	 -5 	 1

Of which imported capital goods 
'1)(101) 	 1 	 0 	

0 	 -1 	 -1 	 -1 	 -1

Changes in volume of depreciation
(D1 ,D2 ,D39DD5 ,D6 ) woeo400cooe 	 -11 	 _7 	 -13 	 -24 	 -39 	 -17 	 -28
Of which in fisheries (DO .....,.., 	 -8 	 -4 	 -lo 	 -20 	 -36 	 -10 	 -22

Changes in other exogenous variabl e s 	 -7 	 -2 	 15 	 •-11 	 11

Discrepancy (=unexplained by PRIM I) 	 11 	 -3 	 11 	 24 	 44 	48 	 28

Of which due to:

Deviations of r2 from trend ..

Deviations of P
3 

from P8 00.

Other causes ........,...........

	-1 	 -1 	 -3

	

0 	 -1 	 2

	

45 	 -46 	 29

Actually observed changes in income
from fisheries ....,......,......... 	 -25	 _8 	 86 	 275 	 183 	 -227 	 -142



Table 6. Estimated effects on profit- of import-competing manufacturers of changes

in exogenous variables, and actually observed changes. Year-to-year

changes 1961-1968. Millions kroner.

1961- 2962 1963- 1964- 1965- 1966- 1967-
1962 1963 1964 1965 1966 1967 1968

Estimated cffect of:

Changes in wage rates (W
2 	W5 ,WK ) 	 -259 	 -173 	 -280 -306 -402 	 -371 -332'Al3' 	 ' 0

Of which in import-competing manu-
	facturers (W

3
) .................. 	 -196 	 -14o 	 -238 	 -249 	 -334 	 -296 	 -271

Changes in productivities and
employment (N i ,N0 ,N,,N )0N,,NK ,Lo ,L,,
L_ L Z Z. eZ -L ,Z.Z -) Z -t ) ') ..`.) .. c.- .. -.) 	112	 67 	 272 	 135 	 226 	 139 	 58

	

5' 6' l' 2' 3' 	 5 5' 6
Of which in import-competing manu-

	facturers (N
3
 ,L

3 Z3
 ) 00000eoeecoo 	 98 	 44 	 251 	 118 	 202 	 110 	 37

	

' 	 5 
Changes in prices of competitive
imports (P8) 000do,,octe000donosooctoo.

Changes in world market prices

(P5'P6'P7'P10'S5"Q1'Q'23Q3'Q05'Q6) 	 62 	 50 	
-64 	 -40 	 -21 	 37 	 67

Of which imported intermediate goods

	

to importcompeting manufacturers(Q
3

) 	 37 	 38 	 -57 	 -3 	 -6 	 39 	 88

Of which imported capital goods 
(P10) 	

14 	 8 	 8 	 -16 	 -12 	 -14 	 -33

Changes in volume of depreciation
	(Dl' D2 D3' D ,D,,D 6 ) Q....... 0 0 0 0 0 0 0 * J 	 '25 	 -31 	 -23 	 -55 	 -37 	 -63 	 -42' 	 ' 	 4 )

Of which in import-competing manu-
	facturers (D

3
) 	 ............... 	 -18 	 -23 	 -15 	 -44 	 -29 	 -45 	 -27

	Changes in other exogenous variables 	 -2 	 1 	 14 	 43 	 24 	 -6 	 -65

	Discrelpancy (=unexplained by PRIM I) 	 391 	 385 	 204 	 103 138 	 125 -393

Of which due to

	

Deviations of r
2
 from trend ..... 	 8 	 -5 	 -6 	 -6 	 -3 	 -1 	 -lo

	Deviations of P
3 

from P ........ 	 411 	 371 	 193 	 90 	70	 75 	462

	Other causes .,.................. 	 -28 	 19 	 17 	 19 	 71 	 51 	 79

Actually observed changes in income
fr.92_irlzEL2211222 .1innufacturers 	 66 	 85 	 1c7 	7270 -35 -190  

213 -214 	 -16 	 192 	 142 	 104 	 517
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Table T. Estimated effects on profits in shipping of changes in exogenous variables,
and actually observed chanses. Year-to-year changes 1961-1968. Millions

kroner.

1961- 1962- 1963- 1964- 1965- 1966- 1967-
1962 1963 1964 1965 1966 1967 1968 

Estimated effect of:      

Changes in wage rates (W2 ,V13 ,W5 ,W ) 	 205 	 -123 -139 -168 -152 	 -387 	 -176

Of which in shipping (W5 ) ......... 	 -174 	 -113 	 -120 	 -144 	 -126 	 -372 	 -158

Changes in productivities and
employment (Ni ,N2 ,N3 ,NN5 ,N6 ,1.2 ,L3 ,
L5 ,1. 16 ,Z1 ,Z2 ,7,3 ,Z4 ,Z 5 ,Z 6 ) .......... 	 351 	 396 	 310 	 543 	 500 	 670 	 678

Of which in shipping (N5 ,L5 ,Z 5 ) 	 344 	 385 	 301 	 536 	 490 	 664 	 671

Changes in output prices of
shipping (P

5
) 00000.00000.000000000 	 .206 	 289 	 ..24 	 141 	 346 	 4o4

Changes in other world market prices

(13-6' 1)7' 138 )1310' S 5 9Q1 3Q2 Q3 Q4' Q5 Q6 )

	
86 	 -l0 	-132	 -207 	 -186 	 -743

Of which imported intermediate goods
to shipping (Q5 ) 	46	 7 	 -49 	 20	 -84 	 -20 	 -195
Of which prices of imported ships (s 5 ) 169 	 77 	 41 -146 -120 -166 -544

Changes in volume of depreciation
(D1 ,D29D3 ,DD5 ,D6 ) ............... 	 -179 	 -101 	 -188 	 -223 	 -237 	 -46 1 	-164

Of which in shipping (D 5 ) ......... 	 -176 	 -177 	 -184 	 -218 	 -234 	 -457 	 -160

Changes in other exogenous variables 	 3 	 -1 	 -1 	 20 	 -4 	 14 	 13

Discrepancy (=unexplained by PRIM I) 	 15 	 -4 	 18 	 =4 	 20 	 150 	 204

Of which due to:

Deviations of r
2 

from trend ..... 	 4 	 -2
Deviations of p3 	-4from p8 ......— 
Other causes ................... . 	 15

Actually observed changes in income

	-2 	 -a. 	 o 	 -3

	-2 	 -1 	 -a. 	 1

	0
	

22 	 149 	 204

134
	

279 	 12
	 146 	 216
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Table 8. Estimated effects on profit- in other export-oriented industries of changes

in exogenous variables, and actually observed changes. Year-to-year

	 changes 1961-1968. Millions kroner. 

1961- 1962- 1963- 1964- 1965- 1966- 1967--
1962 1963 1964 1965 1966 1967 1968

Estimated. effect of:

Changes in wage rates (W2 ,W3 ,W5 ,W6 ) 	 -224 -147 -182 	 -248 	 -325 	 -309 	 -333

Of which in export-oriented
industries (W6 ) aoawoo.000c000 	 -141 	 -104 	 -125 	 -171 	 -235 	 -208 	 -251

Changes in productivities and.
employment (N1,N2,NNL,NN 5	 9

3' 5' 6' l' 2' 3' z' ' f5'
t z) ..,.... 	 208 	 214 	 528 	 405 	 186 	 378 	 386

4 	 6 	 -
Of which in export-oriented

industries (N6 ,L69 Z6 ) .3,.

Changes in output prices of other
- 	 -export-oriented industries (P6 ) 	 -147 	 -72 	 201 	 366 	 39 	 199 	 196

Changes in other world market prices
(I) PPP 	 S 0,Q Q,Q 	 102 	 53 	 -58 	 -76 	 -19 	 -9 	 -22
5' 7' 8' 10' 5'1' 2' 3 4' 5' 6

Of which imported intermediate goods
to other export-oriented industr0(Q6 ) 	 56 	 28 	 -75 	 -33 	 10 	 22 	 57

Of which imported capital goods (P10 ) 	 38 	 21 	 20 	 -39 	 -24 	 -28 	 -64

Changes in volume of depreciation

	

D2'D3'D4'D 5' D ) ...,.... 	 6 	 27 	 2	......	 59 	 -54 	 -100	 -93- 	 - 	 -4

Of which in export-oriented indust-
ries (D) oo,000000seocc000 ocoo 	 3 	 -17 	 -31 	 74 	 -44 	 -76 	 -73

Changes in other exogenous variables 	 -37 	 0

	

-26 	 -12 	 53 	 124 	 28

Discrepancy (=unexplained by PRIM I) 	 -45 	 -32 	 -22 	 -28 	 -36 	 69 	 156

Of which due to:

Deviations of r2 from trend ..... 	 10 	 _.7 	 -8 	 -10 	 ...3 	 -1 	 -13

Deviations of P
3 

from P
8 

.... . ,.. 	 -12 	 -10 	 -5 	 -3 	 -2 	 -2 	 14

Other causes .000000.......,..... 	 -43 	 -15 	 -9 	 •-15 	 -31	 72 	 155

Actually observed changes in income
11:21-1. 0 -______pierexort-oriented industries -149 	 -9 	399	 466 -156 	 -46 	 -

000000 191 	 184 	 497 	 381 	 155 	 338 	 357



34. These results should not surs-rise u- in light of the discussion of

section V. We concluded there (paragraphs 28 and 29) that the two weakest

points in the model presuaaably are the assumptions made with respect to (i)

the tendency for output prices of import-competing manufacturers (1b) to follow

prices of competing imports (PQ ) and (ii) the postulated stability of the

ratio of profits to wages in "other sheltered industries" (r
2
). We suspected

that assumption (i), in particular, might lead to biased estimates.

35. It is of considerable interest to investigate the extent to which the

errors noted above are due to these two assumptions. The bottom rows of

tables 3-8 have been calculated for this purpose. It will be seen that the

systematic tendency for the model to underestimate profits in import-competing
almost

manufacturers is due/entirely to the lack of realism of assumption (i).

Furthermore, the inherent weakness of the two assumptions taken together also

go a long way towards explaining the inability of the model to account correctly

for changes in consumers prices.

36. On the other hand, they do not explain the discrepancies in some years

between estimated and observer" changes in income from a:Ticulture. These

discrepancies, therefore, must be due to other aspects of the model. We may

speculate that they stem in part from the lack of stability of input-output

coefficients in agriculture which violates one set of assumptions of the model

(paragraph 24). They may be due also to the fact that contrary to what is

assumed by the model (paracraph 30), the prices of intermediate input into ar7ri-

culture from "other sheltered industries" have not moved in step with average

output prices of that industry (see diaD.am )4).

37. Apart fram the weaknesses just noted, however, PRIM I stands up well

when applied to historical data. We may conclude that the model gives a

reasonably realistic description of the price and income distribution mechanism

of the Norwegian economy. Scope for improvements certainly exists, however,

and the last two sections may serve to point out directions where improvements

could be sought.

VII. Im)lications for an_Lal_2:21 .4.a.

38. 	 Granted that our model gives a reasonably accurate description of the

price and income distribution mechanism of an economy, certain interesting

propositions follow. Some are worth noting because they are of relevance for

an incomes policy.
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39. 	 For one thing, we shall have to give up the popular belief that the

struggle over income shares may be viewed mainly as a confrontation of wage-

earners and employers. Instead, it has been ar i7ued here that wage-earners and

owners of enterprises in the sheltered industries have a common interest in

rising wages since, accordin“ to the model, a rise in wages will lead automati-

cally, via price adjustments, to a proportionate increase in profits of the

sheltered industries. Of course, any Lain in real income obtained by these

groups will be at the expence of other groups (farmers, and owners of enter-

prises in the exposed industries). The parties confronting each other in the

struggle over income shares, therefore, may be said to be (i) the farmers,

(ii)the owners of enterprises in the sheltered industries and the wage-earners,

(iii)owners of enterprises in the exposed industries. (We are leaving aside

here the factors determinino the absolute level of real income, which in any

case cannot be studied by means of the present model).

4o. 	 Farmers can work actively to increase their share of the national income

through demandirw higher prices for agricultural output. Wage-earners and

owners of enterprises in the sheltered industries can work actively to increase

their share of the national income through demanding, respectively allowing,

higher wages. Owners of enterprises in the exposed industries, on the other

hand, can work actively to increase their share of the national income only

through Eaosinc7, the price and wage claims of the other groups. Therefore, the

whole burden of avoiding cost-push inflation appears to rest with a small group

of entrepreneurs in the exposed industries. This group of people is bound to

be a minority in any society; no wonder that the modern society seems to have

a strong tendency for inflation under conditions of full employment.

43— 	 The national price level is determined, according to the model, through

simultaneous developments in wares, agricultural prices, indirect taxes and

subsidies, prices of exports and imports, and productivities. Since this is so,

no simple formula can be laid down which will serve as a guidepost, once and

for ever, for an incomes policy aiming at stable prices The assertion often

heard, for instance, that a necessary and sufficient condition for price

stability is that wages should rise in step with average productivity, is a

false statement: An incomes policy adhering strictly to this principle might

lead to a falling, stable or increasing national price level depending on what

happens simultaneously to the other exogenous variables of the model.

42. 	 According to the model, the national price level and the distribution

of the national income are determined through the same set of exogenous variables.

But the ways in which the price level and the individual income shares are
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affected by the exogenous variables are not identical (see the "reduced form"

formulas of the appendix, or the entries in the columns of table 2). It is

most improbable, therefore, that a set of values for the exogenous variables can

be found which will result at the same time in a desired development of prices

and a desired distribution of incomes: Only by accident will world market

prices and productivities (which society does not control) change in such a way

that an incomes policy can be designeel which will ensure stable prices without

having undesired effects for the distribution of income, or maintain the estab-

lished distribution of income without allowing unwanted changes in the price

level. in other words, society's targets for prices and for income distribution

may be in conflict.

43. 	 That this may be a serious conflict is illustrated by post-war Norwegian

data: During the period 19514967 productivity increased by 2 - 2.5 per cent

per year on the average in agriculture and other sheltered industries but by

4.5 - 5.5 T)er cent on the average in the exposed industries while export and

import prices, by and lare, remained stable. With import prices stable, wages

would have had to follow (roughly) the weak productivity increase of the

sheltered industries of 2 - 2.5 per cent a year if an increase in the national

price level were to have been avoided. This would have resulted in a steadily

increasing share of national income going to profits in the exposed industries.

Conversely: If the share of profits'were to have been kept constant, wages

would have had to follow (roughly)  the much stronger productivity increase of the

exposed industries of 4.5 - 5.5 per cent a year. This would have been incompa-

tible with a stable national price level. The figures quoted makes it very

improbable that it would have been possible, or even wise, for Norway, to

achieve rrice stability over the period in question, when a policy of stable

ratios of foreign exchanges was maintained.

1) What happened in actual practice was that wages went up by no less than
7 per cent a year on the average during the 15-year period. - This resulted
in an average annual increase in consumers' prices of 3.2 per cent and a
steady decrease in the share of profits in the exposed industries from 21.9
per cent of national income in 1951 (when profits were exceptionally high
due to the Korean war) to 12.8 per cent in 1965.



7t-%

VIII. Concludin,- remarks

44. The realization that prices and income distribution targets may conflict,

the discovery that productivities may develop very differently in the sheltered

and in the exposed industries, and the understanding that this may cause the

national price level to move differently from prices on the world market, are

conclusions which invite further research. In particular, they may serve as a

starting point for an extenticn of the ideas set out in this paper into a theory

which will explain the behaviour of prices and incomes not only in the short run,

but in the long run as well.

45. In such a theory wages can no loner be treated as an exogenous variable.

The long-run trend of wages must be explained by the theory. In recent

Norwegian and Swedish research it has been assumed that, with constant exchange

rates, wajes in the Ion-, run must adjust in a way which leave the exposed

industries "reasonably competitivP'', By assuming the existence of mechanisms which .

ensures this (in these mechanisms forces of supply and demand play important

parts), models can be set up in which the long-term trend of wages in an open

economy will depend ultimately on world market prices and productivity trends in

the exposed industries, while the trend cf the national price level is determined

by the same variables and by productivity trends in the sheltered industries. 1)

1) A model along this line was the main content of the second report of "The
Reporting Committee for the Income Settlement in 1966, referred to in the
footnote to paragraph 2. The ideas have been taken over and expanded in a
recent Swedish report by three prominent labour uarket economists, Lönebild-

-,ninzT och samhallsekonomi ("Wae Determination and the National Economy"), --
Report from a Group of Experts Appointed by SAF, LO and TCO. Stockholm 1968.
Mimeographed. (The Swedish report is known unofficially as the EFO-report,
named after its authors Edgren, Fax6n and Odhner).
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SURVEY OF INDUSTRY CLASSIFICATION

Agriculture

Agriculture (excl. forestry)

Dairies etc.

Other sheltered industries

Includes manufacturing groups

food, beverages, wood and cork

products, furniture and fixtures,

printing and publishing, leather

and leather products, non-

metallic mineral products; further-

more La, building and construction,

transport and communication except

sea and air transport, and all other

service industries.

IrtmoiSr_c_919.1tang, inanufacourers

Includes manufacturing groups

tobacco, textiles, footwear,

clothing and made-up textile goods,

rubber and rubber products, products

of coal and petroleum, iron-,

metalware- and machine industry,

electrical machinery, transport

equipment incl. shipbuilding,

miscellaneous manufacturing.

Fisheries

Fishing except whaling

1)
Ocean and coastal transport '

Other export-oriented  industries

Forestry; whaling; mining and

quarrying; manufacturing groups

pulp and paper, chemicals, and basic

metal industries; air transport.

1) In the tables and diagrams of the present version of the paper services
related to water transport have I'DcPn included (erroneously) with shipping
for the years 1965-1968.
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Appendix II

MATHEMATICAL FORMULATION OF THE MODEL

. Classification of industries

1. Agriculture (including dairies)

2. Other sheltered industries

3. Import-competing manufacturers

4. Fisheries

5. Shipping

6. Other export-oriented industries .

sheltered industries

exposed industries

. Endogenous variables 	 Number

Y. = Total delivery from sector j, measured in current prices.
(j = 1,2.0.6)

Y.. = Sector j's use of intermediate products from sector i,
measured in current prices.
(i = 1,2.0.6, j = 1,2—.6, i 7i j)

B. = Sector j's use of imported intermediate products,
measured in current prices°
(j = 1,2—.6)

E. = Profits in sector j.
(j = 2,3,5,6)

J.1 = Sum of wages and profits in agriculture

J4 = Sum of wages and profits in fishing

W = Sum of wages paid by sectors 2,3,5 9 6

P2 = Price index of products from sector 2

P = Price index of products from sector 3

P9 = Consumer price index

T 2 = Net indirect taxes paid by sector 2
' 
T = Net indirect taxes paid by sector 3

S. = Price index of depreciation in sector j.
(j = 1,2,3,4,6)

Total endogenous variables

3. Exogenous variables

T. = Net indirect taxes paid by sector j
J 	(j = 1,4,5,6)

L. = Number of wage and salary earners in sector j.
Measured as an index. (j = 2,3,5,6)

N. = Total employment in sector j. (j = 1,2,...6)
Measured as an index.
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z. = Index of productivity for sector j. (j = 1,2...6)
0

P
1 

= Index of agricultural prices. The index is assumed
to be determined by an income settlement

p4 = Price index of products from fisheries. The index
is assumed to be determined partly by world market
prices (for products exported), partly by prices
fixed by government intervention as negotiated through
an income settlement (for products sold on the home
market)

P. = Price index of products from sector j. (j = 5,6).

	

0 	 The index is assumed to be determined by prices
obtained on the world market

	P	 Price index of imported consumer goods

P = Price index of competitive imports, that is, of
imported goods comparable with products from the
sector "import-competing manufacturers".

P10 = Price index of imported capital goods

Index of the wage and salary rate in sector j.
Changes in W. will partly be due to changes in wage
agreements ail.d partly to an exogenous wage drift.
(j = 2,3,5,6).

Price index.of imported intermediate goods to sector
(j = 1,2...6)

S = Price index of depreciation in shipping. The price
index is assumed to be determined on the world market
by prices of newly built ships.

D. = Volume of depreciation in sector j. (j

Total exogenous variables

4. Structural coefficients or parameters

W. =

QO• =

b.. = Input-outputij
required for
i 	 j).

b . = Input-output
70 required for

r
2 

= Profits as a

coefficients that show the amount of the i-th input
each unit of the j-th output. (i,j = 1,2 93,4,5,6

coefficients that show the amount of imported input
each unit of the j-th output. (j = 1,2 9 -6) 0

share of factor income (wages profits) in sector 2.

d2 ,
J1 * = Weights in the price index of depreciation in sector j.d (rri 	 = 1,2,...6).

ai = Weights in the consumer price index. (j = 1,2,-7).

h
j 
= Total nominal wages in the base year in sector j. (j 	 )3,5,6).

c, = Total production in the base year in sector j. (j = 1,2,...6)
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m

2
,

n
2
 = Coefficients in the tax-equations.

3
n

3

Equations

Definitional equations ((1) - (15))2

(a.)
1	 1

=	 Y. 4.B 4-T	 ±D.S
1= 11	 1	 1	 1	 1

(2)	 =	 Yi4 4- B4 4- T4 4- J4 4- D4 0 s4

(3)-(6) 	 Y. = y.	 B. + L.I.h. 4- T. 4. E. 4. D..	 (j = 2 3 3 5 5 3 6)
iJ	 1=1 ]J 	 J JJJJJ

Each of the equations (1)-(6) gives, for a sector, a definitional

relationship which shows that costs 4. profits equal the payments for the sector's

deliveries, The h coefficients in equations (3)-(6) are those which must be

introduced in order to coordinate the criteria chosen for wage levels, employment

and wage costs. (Scale coefficients.) Y. is fixed by definition equal to 0

when i = j. The h coefficients must be estimated.

(7) P =	 a P
j=1 j j

Equation (7) defines a consumer price index as weighted average of the

price indices P1 ... p 7 .

The weights a
1
 . ..	 are assumed to be known figures.1'

(8)-(12)	 S. = d
73.P10 

4- d
2

 *P
2
	(j = 1 9 2,3 5 4 5 6)

J  

Equations (8)-(12) define the price indices for depreciation as weighted

averages of the price index of imported capital goods and the price of capital

goods produced in sector 2. The weights d
7j 

and d2j 
(j = 1,2,3 )4,6) are assumed

to be known.

(13)	 W =	 h.L.W. (j = 2,3,5 ) 6)
j=2 J J J

Equation (13) defines the sum of wages and salaries paid by sectors other

than agriculture and fisheries Total wages paid by any one sector j equals

wagespaidbythatsectorinthebaseyear(h.)multiplied by the index of the

numberofwageandsalaryearnersinsector 	 J and multiplied further by

theindexofthewageamdsalaryrateofsectorj("W.)c
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(14) T
2 
= rot

2
Y
2 

-I- no ,
2

(15) T3 	in3Y3	 n,
r

Equation (14) expresses that the indirect taxes paid by sector 2 consist

of one component which is proportional to the value of the sector's total

deliveries and another component which is proportional to the volume of the

sector's total deliveries. Equation (15) expresses a comparable situation for

sector 3. ra
2' 

n
2' 

pa3' n3 rust be estimated.

Input-output relationships ( 16) - (51))   

Y.
(16)-(45) 	 b...
	 (i =

(j = 1,2 9 00O6)

B. 	 Y.
(46)-(51) 	 = b

b. 	 7J P.‘j
(j = 1,2 3 ...6)

Equations (16) - (51) indicate that the quantity a sector consumes of a

certain type of intermediate goods is proportional to the magnitude of the

sectors delivery measured in volume. (The figures for quantity are expressed

by dividing the figures for value by prices.) The b coefficients must be

estimated.

Production functions ( 	 (57)):

(52)-(57) 	 - 	 = c Z .N
J J J

(j = 1,2,...6)

Equations (52) 	 (57) express the volume of the total delivery from a

sector as a function of the product of employment in the sector and index of

productivity for the sector. The c coefficients must be estimated.

Price behaviour equations ((58) - (59))

(58)	 E
22

I,
2
h
2

E
2

2

- 2
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Equation (58) expresses the thought that enterprises in sector 2 (other

sheltered industries) adjust their output prices (P
2
) in such a way that the

ratio of profits to factor income in sector 2 (the left-hand side of the equation

assumes a pre-determined value expressed by the coefficient r2 0 The coefficient

r2 is supposed to follow a given trend.

(59) 	 P = P

Equation (59) expresses the thought that enterprises in sector 3 (import -

competing manufacturers) adjust their output prices in such a way that an index

of these prices follow an index of prices of comparable imported products.

. The reduced form of the model

The easiest 1ray of solving the system is first to find the solution

for P,). We can then use this result to find the solution for the other

endogenous variables.

Below we have listed the results for the endogenous variables of main

interest.

P2 	 D
2

c
2
N
2
Z
2

b12-P1 bP8 	 b42P4 	 1352.25 	 b62P6 	 b72Q2 "1- n2

D
2

172 c
22

Z
2

c 	 P
10 1-r

2

1 i

c
2
N Z
22 

21.

9 = a1P1 a

• 2

P2 a3P8 %PI'. 

• a

5P5 	 a6 "I" 871'7

E
2

r
2=

1-r
2

h L W2 2 2

E
3 

=	 N P -b P -b P -b P ,
8 	 13 1 	 23'2 	 43 4

p
3P5 b63P6 b73Q3 - n3 -

- Id 	 + d2 	 73P 1

,-
E5 = c 5N5Z5 	- b15P1 -

h
3
L
3
W
3

- b
35

P b P, - b65 0 	 75 51

S5D 5 - T
5 5
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E b P 	 b 	 ,P 	 b )46P
1416 1 	 2t) 2 	 -3t) 	 -

r-.(71 ,-P + a 	 - T i„,- , h6I,6w6i 2o 2 	 7 1,_. 	 .._

c1N1Z1 Ç1 - b 2 iP 2 b 3 :LP laP	
bP -b 	 b
51 5 	 61P 6

!dap° 	 - T
1

.„ 	 b24.

.1. 4+ 	 -L.
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647
4578
353
280

3052
845

666
4918
394
298

3296
776

681
5144
419
330

3545
813

694
5439
446
348
3880
863

710
5711
463
352

3850
913
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HISTORICAL VALUES OF VARIABLES AND COEFFICIENTS

Exogenous variables 1961-1968

Variable SYm- 1961 1962 1963 1964 1965 1966bol
1967 1968

Net indirect taxes paid bv:     
mill.kr.      

Agriculture ..................
Fisheries ....................
Shi.pping 0.0.00000000.00000.00
Other export-oriented industr.

T -619 -632 -723
TI - 23 - 28 - 22
T, 42 - 43 - 43
T7 - 11 	 20

-706
- 22
- 45
-

-926
- 35
- 64

O

-951 -1009
- 24 - 33
- 61 - 71
. T5 	- 76

-1093
- 31
- 80
- 75

gI.ilmept (man years)

Total employment .............
Agriculture ..................
Other sheltered industries ...
Import-competing manufacturers
Fisheries ....................
Shipping .....................
Other export-oriented industr.

Wage and salary earners:

Other sheltered industries
Import-competing manufacturers
Shipping .....................
Other export-oriented industr.

ProdugLivity.
(output per man year)

All industries
Agriculture ..................
Other sheltered industries ...
Import-competing manufacturers
FiSherieS 0000.000000000.00000
Sh4pping .000.0000.00000000.0.
Other export-oriented industr.

pfplfciation
(m±fl0kr. in 1961 prices)

Agriculture 00.0000.0000000040
Other sheltered industries ...
Import-competing manufacturers
Fisheries ....................
Shipping .....................
Other export-oriented industr.

00 10000 100.3 101.1 102.0 102.8 102.9 	 104.1 	 104.';
N 10000 97 0 7 95.4 93.2 91.1 87.4 	 83 	 M

	

.9 	 8
NI 100.0 101.5 103.7 105.6 107.7 107.7 	 110.6 	 112.1
N2 100.0 10106 103.6 10 14.0 105.3 107.4 	 110.5 	 109.]
N 1oo.0 	 97.5 	 95. 0 	92.8	 90.0 	 38.3 	 89.o 	 87.E
N4 100.0 	 99.1 100.9 101.3 100.2 114.9 	 112.7 	 108.E
N 100.0 	 97.7 	 95.1 	 95.8 	 95.1 	 94.6 	 93.7 	 91.(

L2 100.0 101.6 104.1 106.1 108.2 108.4
	 111.6 	 1130S

L 100.0 102.5 105.0 105.7 107.1 109.5 	 112.8 	 111.f
L3 100.0 	 99.0 100.6 101.0 101.1 114.3 	 111.9 	 108.0

100.0 	 97.9 	 95 0 3 	 96.2 	 96e4 	 95.1 	 94.4 	 91.E

0. 100, 0 103.0 107.4 112. 4 117.3 122 .3	 128.0	 132.
Z 	 100.0 	 95.2 100.7 100.1 103.1 111.1 	 116.3 	 122.(
Z2I 100.0 101.8 104.8 1c7.5 109.2 112.1 	 115.2 	

117.1
z; 10000 102.9 103.8 110.2 112.7 116.8 	 118.2 	 119.!
Z-4 100.0 	 95.8 101.4 116.2 156.7 182.6 	 199.7 	 182.
z, lo0.0 139.2 117.7 125.2 140.0 138.0 	 154.1 	 172.1
Z .' 100.0 106.1 112.4 125.1 136.3 140.2 	 149.8 	 161.
6

D 601 	 614 	 6301D
2 3843 4059 4307D3 299 	 317 	 339D, 259 	 267 	 271

ID4 2481 2657 2847
D5 803 	 800 	 816

Cont.



100.0
100,0
100.0
100.0

104.3
1C3.2
96.9
98.0

1(-3.6
1072
96.4

97.0

111.8
110.4
100.2
99,6

111.5
116.2

99.9
103.8

114.9
122.0
101,5
104.2

118.1
98.3

10,52
1()2.2

119.1
96.5

109.1
100,4

P 1P
hP,

P7
'6

100,0
100,0
100,0
100-)
100.(2!
100,0

100.5
99.4
98.1
94.7
97.8
97.2

lo5,6
100.5
96.4
94.9

975
95 7

104.3
10R,3
98.7
91.5
99.5
99.5

99.4
1,n3eo
98,8
86.2
98.7

100.9

99,6
103.8
99.0
85.2

101.9
100.5

96.4
103.4

97.8
92.1

102.6

99.7

87.3
101.7

95.3
91.5

109.2
97,7

P 100.0 101.4 104.6 107.6 106.9 1 07.5 	 109.0 	 108.4

100 0 0 	 96.8 	 94.0 	 93.8 	 95.9 	 97.3 	 98.3 	 102.9

100.0 	 94.8 	 92.2 	 89.9 	 94.0 	 96.6 	 99.6 	 106.3P8Pin
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Exogenous variables 1961 -1968 (cont.)            

variable SVJ1-'- 1961 	 1962bol
1963 1964 1965 1966 1967	 1968          

Prices
(indices)

Deliveries (products) from:

Agr CUltUr e f, • 	 cos:$.00000004,

Fisheries
Shipping
Other export-oriented industr.

Imported intermediate goods to:

Agriculture
Other sheltered industries
Import-competing manufacturers
Fisheries cros000,-0000nnol 4,toce
Shipping ,000sesenocoloow0000
Other export-oriented industr.

Imported consumers' goods
Competitive imports (goods
comparable with products from
"import-competing manufac-
turers " ) 	 1. C, 0 0O G O 0 0 0 0 0 0 0 0 0 	 0

Imported capital goods ..,..„

Price index of depreciation in
shipping (= price index ,L,f
imported ships) s

5 
100.0
	

93.2 	 90.3 	88. 9	 93,7 	 97.h 	 102.3 	 117.0

Wages
(indices)

All industries except agricul-
ture and fisheries ...........
Other sheltered industries ...
Import-competing manufacturers
Shipping caotio.00000wooco,eo
Other export-oriented industr.

	.. 100.0 110.9 117.2 125.5 135. 8 148.5 	 162.9 	 174,3
	10 0.0 111.6 118.0 126.1 136.5 148.8 	 163.0 	 174.7

	W 2 160.0 1 09.1 115.4 125.8 136.7 151.2 	 163.7 	 174.9_ 3
	Id 100,0 113.3 122.1 131.3 142.2 151.7 	 1766 	 187.3
	W 100.0 107.4 113. 0 119.9 129.2 142.0 	 153.5 	 167.4
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Selected endogenous variables 1961-1968.

Variable SYm- 1961bol 1962 1963 1964 1965 1966 1967 1968

total deliveries
Tmill:kr., current prices)

Agriculture ............. Y i 2910,3 2929.6 2982.3 3263.6 3434.9 3641.6 3892.5 4071.3
Other sheltered industr. Y; 31425.9 34510.5 37205.6 40747.7 45064.8 49168.5 54093.3 58093.2

-import-competing manu-

	

facturers •............ Y 	 6963.3 7691.7 8216.5 9085.8 9848.5 10841.9 11488.4 11699.4

	

Fisheries ....••......... Y 	738.6	 785.9	 894.1 1194.8 1437.2 1252.9 1132.7

	

Shipping ................ Y 	 6640.3 6869.3 7410.1 8120.9 8789.o 9620.0 10926.9 12138.7
Other export-oriented

industries ............ Y6 7427.0 7298.0 7495.8 8798.9 9812.2 10559.0 10953.4 11365.1

Prices

Price index of deliveries
from:

almr sheltered industr. 	 P
2 

100.0 105.4 108.8 113.9 120.7 127.0 132.5 137.4
Import-competing manu-

facturers ............. P
3 	

100.0 	 102.7 	 104.8 	 107.0 	 110.4 	 112.8 	 114.7 	 1„15.3

Price index of consumers'

	

goods 00,000000000000.0 P 	 100.0 	 104.5 	 lo7.3 	 112.9 	 117.3
	

121.4 	 126.7 	 131.1

Price index of deprecia-
tion in:

Agriculture ............. S, 	 100.0 	 105.5 	 107.3	 111.0 	 118.0 	 122.0 	 127.5 	 129.0
	Other sheltered industr. S, 100.0 104.5 I07.5 109.5 	 116.4 121.6 125.2 127.3

Import-competing manu-
	facturers ............. S	 100.0 	 104.7 	 105.6 	 107.6 	 117.5	 120.5	 122.0 	 124.6

	

Fisheries ............... s 	 IO2.6 	 106.6 	 107.9 	 111.1 	 108.2 	 113.2 	 114.8
Other export-oriented

	industries ............ S	 100.0 	 104.5	 I05.9 	 107.6 	 116.8 	 118.8 	 120,3 	 121.7

Incomes
Tralloir., current prices)
Income (wages + profits)
of agriculture ........ J1

Income (wages + profits)
of fisheries .......... J4

Profits in:
Other sheltered industr. E

2Import-competing manu-
facturers sposee*.otsp000

Shipping 600000000000000e EJ
Other export-oriented

industries c00000ecioo•co E6

1737.5 1644.2 1741.0 1812.9 1983.2 2055.4 2228.5 2360.6

369.6 344.2 372.6 458.7 733.2 916.2 689.7 548.2

5758.2 6015.6 6879.6 7387.4 8060.7 8515.9 9397.8 10457.8

893.0 959.2 1044.5 1151.3 1223.6 1293.2 1258.5 1068.1
	287.4	 286.8 	 IL 	 /1.20., 	 698.9 	 710.7 	 772.0 	 918.6 1134.0

1459.0 1309.9 1301.3 1700.6 2166.2 2010.0 1964.4 1890.1

Total wages (outside agri-
culture and fisheries) W 17159.9 19256.1 20756.2 22573.8 24823.2  27424.4 30769.5 33239.5
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Structural  coefficientsLLsarameters

A. Input-output coefficients, Current prices 1967. (bij; j=1.6: i=1.7) 

3

1 	 -	 0.322 	 0.004

2	 0,334 	 0.099

3 	 o.007 	 o.o38

4 	 0.017 	 00007

5 	 .. 	 o.oc8 	 _.

6	 Ls.o53	 0.043	 o.o49

7	 oo063	 o.r.63 	 p.293

0 0 073	 0.034

0.022	 o.006

0.002

o.006	 c.c23

0.059	 0 0 279

o.006

oa4o

ÛO23

o,o54

0.258

B. Profits as a share of factor income (wages + profits) in other
sheltered industries (r2 )

1961 1962 1963 1964 1965 1966 1967

Trendl) 0.323 0.319 0.316 0.313 0.310 0.307 0.304

Actually
observed 3.328 0.310 0322 0.319 0.316 0.309 0.305

1) Estimated on 1952-1967 data by least squares as:

r 2 (t) = 0 3 355 - mo32 t (t 	 1 72,...,16).
((.00n5)



Deliveries
from:

Price index of:
Concumers ,

goods 1)

(a.)

Price index of2 )

depreciation 3112

2
d/. 	 d,.
0.2) 	 0.7)

1.000Iweihs

1) 1967 data.
2) This set of 'weights derived from 1963 data has been used in all

calculations without any updating.

Pa2
m
3

n
2

n3

	0.070 	0.070	 0.070 	 0.070 	 0.079 	 0.079 	 0.079

	

0.037	 0.037 	 0.037 	 0.037 	 0.037 	 0.037 	 0.037

	4.436	 4,330 	 3.934 	 4.711	 3.923 	 4.649 	 4.559

	

2.490 	 2.488 	 2.397 	 2.089 	 1.610 	 1.337 	 1.469

m2 and m3
. n, and n, are, however,
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C. Weights in endogenous price indices (d
i
.. said a)
j

D. Rates of net indirect taxation (m2' m3' n2 and n3
) 1961-1967.

1)

1962 	 1963 	 1964 	 1965 	 1966 	 1967	

1) Approximate estimates for
calculated as residuals.
Possible errors in m.,) and
estimates prepared blq, the

141 will thus be of no consequence for
m6del.

1961

tit

Industry no. 1 0.657

0.696

0.197

1.000

211

PT11 3
fl

If

6 	 0.13911

Industry no. 1

2

3
1 1+

PP

I?

Imports

11 11

fl 11

It 11

11 11

11

0.060

0.693

0.094

0.003

0.003

0.020

0.127

0.343

0.304

0.803

o

0.86i
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