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PREFACE

" Complete demand systems have not been widely used as parts
of larger macro-economic models. This is, however, an important
research area because of some of the properties that demand systems
have. In this paper, we shall make an attempt to use a demand
system as a part of an input-output model. ‘

The paper has been written mostly during the IIASA International
Summer Program for Junior Scientists held in 1979. I am grateful
to many people at IIASA for their help. BEspecially I would like
to thank Douglas Nyhus who, as my adviser during the program, has
given valuable comments and did not spare his time helping me to
overcome all the problems and difficulties I had. I am also thank-
ful to Markku Kallio for valuable comments and suggestions with
respect to both this and future work.

The discussions with other Junior Scientists have been inspiring
and valuable. I would like to thank especially John Mayo and
Stephen Sheppard.

All the remaining mistakes are, however, mine. Anyone mentioned
above can not be held responsible for these.
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I. INTRODUCTION

Medium and long-range simulation and forecasting of economic
development have become more and more important research areas.
Modelling the development of economic phenomena in a perspective
longer than the foreseeable future means that we have to be

able to take the structural changes taking place in the eco-

nomy into consideration. This, on the other hand, is only possible

by using input-output type models.

In this paper we shall summarize some features of the Finnish
input-output model system being developed in the Department of
Economics in the University of Oulu. This modelis going to be
used in simulating and analyzing long-range development possi-
bilities of the Finnish economy. The main topic of the paper is
demand analysis by means of a complete demand system and its

application in the input-output framework.



An important feature in the development of input-output models
since the first versions has been the combining of other econo-
metric techhiques to the basic model. The notion that input-
output modelling is oﬁly concerned with the fixed Leontief inverse
multiplier effects remains very rooted in much of the literature.
That this is not entirely the case has been clearly shown by such

models as the Cambridge Growth model and the INFORUM model.

All national economic models, however good, are incomplete as

long as the foreign trade sector in them is either exogenous or at
least independent of the development in main trading countries.

To overcome this difficulty the INFORUM research group at the
University of Maryland has started to develop a system of national
models that could be linked together thfough a trade model. This
line of research is presently being carried out jointly with IIASA.
As we see the proper forecasting of foreign trade as one of the key

areas in our research, we shall also outline some possible lines of

research in this area.

The basis of the Finnish long-range input-output model has been pre-
sented in Mdenpdd (1978). Here we shall especially develop further
the private expenditures submodel. The structure of the paper is

as follows. 1In chapter two the main features of the Finnish model,
as well as different solution algorithms are discussed. 1In chapter
three the private consumption expenditures block of the model is
derived and some results of estimations presented. 1In chapter four
some simple simulations with the estimates from the demand equations
are done and the results discussed. Some lines of future research

are discussed in chapter five.
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II. STRUCTURE OF THE MODEL AND SOLUTTON ALGORITH!MS

The structure of the model can be seen from the following dia-
gram. Connections shown Dby s0lid lines refer to the real side
of the model; dotted lines refer to financial links belonging
to the price side of the model. Only the real side is under
construction at the moment. The basic logic of the model is
usual input-output model logic. No macroeconomic driver is
used. The development of the components of final demand is

projected in their own submodels.

Flow diagram of the Finnish long-range model system
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The connections between final demand components and total
production are manifested in the A matrix of input-output coef-
ficients which transform final demands into a set of mutually
consistent total productions of industries. From total products
we estimate investments and labor productivity as well as

wage rates, which are also dependent on unemployment rates.

The pricenmodel operates on cost push or cost passthrough

basis prices being determined through production costs. Pro-
fits are determined from wages by means of a mark~up hypothesis.
Through taxation models the financial flows turn into personal
disposable incomes and government revenues., By means of price
indexes disposable personal incomes and government revenues
are transferred to real disposable incomes and real government

-

revenues.

This basic logic is the same for both the INFORUM model and
the Finnish model, abbreviated FMS (Finnish Long-Range Model
System). The differences appear in the submodels and in -the

solution routines.

Analytically the basis of the production model is the well

known accounting identity:

x+xM=Ax+xC+XG+xI+xE

where x = (38*1) column vector of gross outputs

of industries

X1 = (38*1) vector of competitive imports

Ax = (38*1) vector of intermediate sales

xC = (38*1) vector of private consumption
expenditures

xG = (38*1) vector of government expenditures

xI = (38B*1) vector of gross fixed capital
formation

X~ = (38*%1) vector of exports.
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The list of industries is given in Appendix I. The technical
input-output coefficient matrix A has been derived by summing
the flows of domestic intermediate and competitive imports
intermediate sales. This fact has to be noticed carefully,
since it implies the assumption of fixed proportions in total
intermediate usage, and thus complete substitutability of
domestic and impor ted competitive goods as inputs in produc-

tion.

The solution algorithms of the models differ somewhat. Basically
both models are simulation models, i.e. not general equilibrium
models, in the sense that the solution would be a price vector
equating the supply and demand sides of the economy. In the
soluvtion proce;s of ‘the INFORUM model(1 a target level of
employment is first fixed. A trial projection of disposable
real income is made, personal consumption expenditures, govern-
ment expenditures, exports and investments are then derived to
form the final demands. Imports and inventory changes are then
calculated sector-by-sector along with outputs in a Seidel itera-
tive process. From outputs we have emplcyment and we can compare
the employment level generated by the initial income level and
the target level. If the derived unemplovment level is below

the target level, the disposable income projection is revised
upwards and the calculations performed again until the target
level is reached. The problem now is that the output level

we have reached also creates a pre~tax income level and we do not
know whether this coincides with the given disposable income.

The INFORUM model assumes that the Congress will adjust the tax

rates accordingly.

1. See Almon - Buckler - Horwitz - Reimbold (1974, p.9) and
Almon (1979, p. 5-6).




-6-

The difficulty with this algorithm is that the tax rates may have
to be set so low, that the employment target might remain a tar-
get. Also,although the tax rates are the most powerful policy
instrument, they do not seem to be very responsive or elastic

with respect to economic development. i oreover, the knowledge

of the empirical effects of the tax basis changes is not very

well established.

- The original algorithm for the Finnish model has been proposed

by Maenpaa (1978, p. 103-109). The solution is found as
follows.The growth rate of GNP, and accordingly the aggregate
private consumption and investments (with fixed savings rate), are
fixed. The initial private and public expenditures are estima-
ted in their submodels and with exogeneous imports run in the
production model. Taxes are held constant. Employment and invest-
‘ments are derived from outputs by production functions of the
vintage type. The model is iterated until an equilibrium with
respect to GNP target is reached. If investments at the solu-
tion are higher than income less consumption the initial growth

rate of GNP has been too high.

The problem with this algorithm is that it does not necessarily
converge. Besides, the differential adjustment processes in the

economy can affect the solution remarkably.

The international linking mechanism under construction by
Douglas Nyhus offers another method for solving a national

model. We start with an initial target for imports in the nation-
al model, feed this level to the international trade model

and receive exports. With these exports we can adjust the

growth rate of the open sector of the economy. We have two
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possible ways to proceed. Either we can fix the total growth
rate and iterate the national model as long as the growth of
the closed sector is high enough to produce the required total
growth. The other possibility is to use the growth rate of the

closed sector as a policy instrument.

Before turning to the personal consumption expenditures model,

a few words on the programming of the model are necessary. The core
of the programming is the FORP input-output forecasting prog-

ram developed by the INFORUM research group under Clopper

Almon; This program is now operating on the IIASA PDP 10/70

under the Unix operating system.

This program can be used with an input-output table for one
year as basic data. The program generates five percent
exponential growths to all final demand components and, since
the technical‘coefficients are fixed in this basic form, five
percent yearly growths on outputs. This form of FORP, cal-
led SLIMFORP, 1is thus extraordinarily uninteresting as an eco-
nomic model. But it becomes interesting as soon as we note
that this basic program can easily be converted into more
complicated forms - fattened, is the proper term. All

five percent exponential growths can, with some programming,
be changed to any kind of function one is willing to use for
forecasting the development of final demand components. Also
several kinds of changes can easily be introduced to technical
coefficients. The simulations presented in chapterVIV are done

with FORP.



III. PRIVATE CONSUMPTION EXPENDITURES 1IN THE MODFL
3.1. Derivation of the expenditure model

Personal consumption expenditures are by far the largest indi-
vidual item of GNP in most countries. Therefore the proper fore-
casting of this item is very importanf. The development of esti-
mation techniques and computation.possibilities has led to in-
creased usage of complete systems of consumer demand eguations.
Complete systems of consumer behaviour have, however, not been
widely used as parts of larger macro-economic models. The ex-
ceptions are the INFORUM model and the Cambridge Growth model.
In the INFORUM model a system of consumer demand equations
called the Symmetric Demand System and developed by Almon (1978)
is used. In the Cambridge model the Linear Expenditure System

is used (Stone 1954).

In the FMS model, we have been working with linear expenditure
type demand equations. The results for long-range projections
with disaggregated data have not been very encouraging. It is
obvious that the linearity of the Engel curves is a severe res-
triction with respect to longer time period usage. Also, as we
know from the work of Angus Deaton (1974), the additivity of
preferences is a very restrictive assumption, because it implies
a dependency between own price and total expenditure elasti-

cities, which is hard to justify. ’

As stated above, the underlining idea behind the linear expen-

diture system is the rational utility maximising average con-

sumer. The preferencies are supposed to be able to be expressed by

the Stone-Geary utility function:
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where bi> 0 and 9;-¢4 >0 for all i=1,...,n and bi and c; are

- constants.

Maximising this utility function under the budget
leads to the demand egquations of the form:

n
+ bi(y - I

q; = P;cy ;L

i 1pici)

or written as a whole system:

constraint

pg = Bc + bly - pc),
where p = (n*n) diagonal matrix of prices of the

n commodities in the model

g = (n*1) vector of quantities consumed of
the n commodities

c = (n*1) vector of parameters

b = (n*1) vector of parameters

y = total expenditures.

Note, that by defining y as total expenditures we
savings from the model - or rather transfer it to

function research.

The linear expenditure system can be also derived
Gorman (1953), we know that the general class of
functions corresponding to linear Engel curves is

vip.Y) = ly~é(g)l
b(p)

where a(p) and b(p) are homogeneous of degree one.

y yields:

y = a(p) + b(p) v(p.y)

This can be written as:

exclude

the consumption

dually. From
indirect utility

of the form:

Solving for
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m{u,p) = a(p) + b{plu ,

where m{u,p) is the expenditure function and u is derived by

monotone transformation.

n

n
If we set a(p) = P;C; and b(p) = 1 p?i and use the well
i=1 i=1

known property of the expenditure function, that its partial
derivatives with respect to prices yield the Hicksian demand

functions, we have:

n
piqi = pjc; *t bi (y -i-z—‘] PiCi)-

The interpretation of the model is as follows. In the utility
functicen, assume that ci-+qi for all i=1,...,n. Then clearly

u + - o so that the closer the amount of <y is to 9y the smaller
is the level of utility derived. This has led to the interpre-
tation of the ¢ parameters as 'committed quantites'. The para-

meters b give the allocation of'supernumerary quantities.

3.2. Properties of the linear expenditure system

When looking at the properties of the system,it is easy to
notice that the demand functions are homogeneous of degree
zero. To have adding-up, we must have

i'pg = i'fec + i'bly - p'c) =y

»

or i'pc + i'by - i'pc =y ,
which yields i'b = 1, where i = identity column vector.

This summation property has great advantages over individual
nonadding-up demand functions in forecasting, since adding-up
prohibits consuming more than total expenditures. The Slutsky

symmetry is not so obvious, but can be shown to exist if adding-
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up holds. For negativity we must have y - p'c> 0, which implies

g s>c.

It is obvious, that this system has, besides an intuitively
appealing interpretation, many desirable properties. This model,
however, has also some strong restrictive features, which can
be seen by looking at the formulas for elasticities, which are

not parameters of the system.

Income elasticities, or total expenditure elasticities, can

easily be seen to be of the form:

~=129 I\—1A-1
e = ya = by.
yé& 52 =P 4 by
Noting ﬁqy-1 = w, where w = vector of budget shares, we can

write:

or e, = bi/wi for i=1,...,n.

This result has interesting implicaticns. To see these, we have

to look at the convexity conditions. Consider a two good indif-

ference curve:
U(qi:qj) = biln(qi'Ci) + bjln(qj'—cj) = k,

where k is constant. Totally differentiating, we have:

it e
du = — dqgq. + dg. = 0.
q T ay 3
Solving yields:
R e
dg. . b,
95 95 P
So that a?
9 = 94 by
2 =2 31
a oy
95 93 b;



For the indifference curve to be strictly convex, wesmust have

2
d"qy

2
dqj

This implies that bj /bi must be positive. Since we have ad-

>0

ding-up, we can write,

5.2 1

= = > 0

- = 1B, T/5.-1

by by / 5

i R S

5= "5~ B, ~1>0.
h A 1

so that b:s must be positive. Looking back at the formula of
the income elasticities, we see that the positiveness of the

b parameters implies that all income elasticities are positive,
so that the inferior goods are excluded from the model. For
small models this might not be a severe restriction, but for
large models it is. The guestion we have to ask in this éontexé
is whether it is more serious to abandon the assumption of
convexity than to exclude inferior goods. Since we want to
estimate a model with up to 34 commodities, some of which can
be expected to be inferior, the b parameters are not éonstrai-
ned to be positive in the estimation. Unfortunately this leads

to troubles elsewhere in the model. These problems can be seen

from the expressions of the price elasticities.

The matrix of uncomvensatedprice elasticities can be shown to

be of the form
E = ¢€ - ew' - ¢eb' ,

where ¢= - (_}:'p_'g)
Y

is the inverse of Frisch's income flexibility of money. For

any single commodity the own price elasticity can be written:

ey = ¢ei -~ ei(wi + ¢bi).
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From this we see that since ¢ is negative, if convexity holds,
all own price elasticities are negative. But if convexity is
violated, own price elasticities become positive. To have an
irferior good with positive own price elasticity is obviously
nonsense. The own price elasticity formula above reveals still
another problem that the model inherently has. Since Wy and bi
are small compared with e the first term is nearly always

dominant over the others. Thus we have an approximation:

e. . = e. .
11 ¢

This approximation can be shown to be an implication of the
additiveness of the utility function (Deaton 1974). This
relationship is very severe. Empirically it has been shown

to be very strong (see Deaton 1975, Svento 1979). On the other

hand from the studies done with individual demand functions,

we know .that this kind of relationship has not emerged.

With respect to forecasting, we still have to mention two

severe problems. One of these has already been mentioned -
namely the linearity of the Engel curves. The structural chan-
ges taking place in the forecast period make the linear Engel
curves forecasts quite unreliable. In this respect the model
should be developed so that this linearity could be abandoned.
Later on, we shall propose some ways on doing this non-lineari-

zation.

The other of the above mentioned problems with the model is the
conétancy of the allocation parameters. Changes in tastes and in-
come pattern,for instance, can be expected to effect the allo-
cation parameters. This indica;es making these parameters

functions of time or some other variable.
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3.3. Estimation of the linear expenditure system

When estimating a linear expenditure type demand system we are
faced with some difficulties. The most important ones of these

can be stated followingly:

1. Even though the model is linear in variables, it is
non-linear in parameters.

2. Existing time-series of data do not allow for proper
estimation of large models.

3. Adding-up property causes the variance-covariance

matrix to be singular.

I shall not go through the solutions to the problems in detail
here. A good survey of the possibilities has recently been

given by Deaton (1975).

Non-linearity is usually handled with iterative estimation.

In ordinary least squares estimation for instance, the first
order conditions for the minimum of the residual sum of squares
can be shown to be such, that the b parameters are linear
functions of the c¢ parameters. The linearity does not however,
hold with respect to c parameters. We make an initial quess
(usvally the vector of zeros) for the ¢ vector, solve for b:s
~and using tﬁese solve for new c:s and so on; until the estima-

tion converges. ’

The problem with time-series is not only a technical difficulty.
The data does not exist for large estimations in the sense, that
the series are too short for the degrees of freedom in the model.
In order to estimate large disaggregated demand systems we have
to use some a priori informaticon to increase the number of obser-

vations. We have adopted an assumptiom proposed by Deaton (1975),
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that the variance-covariance matrix is that of an multinomial

distribution. The matrix is of the form:

2
Q =6{(x - xx') ,

where § = the var iance-covariance matrix
§ = parameter to be estimated (scaling
factor)
x = vector of average budget shares, where
1 T
X, = & L W, , i=1,...,n.

i Tt=1 it
This form is especially useful , since the elements of the
covariance matrix are dependent on the share of the commodity

in the budget. Thus commodities with large budget shares have

a bigger weight in the error structure.

The third major problem in estimation, the singularity of
the covariance matrix is usually solved by the parten elimination

method (Barten 19¢9).

The parameters to be presented have been estimated under the
above assumption of the form of the variance-covariance matrix.
Otherwise the estimation is a maximum-likelihood estimation.

Before estimation the model was rewritten into the form:

- - 0 1 .
ptqt ptc + (b” + b't) (Yt - P c) + e

t t !

pt = diagonal matrix of prices in year t (34%*34)

q, = vector of quantities consumed in year t (3u4#*1)

b = vector of trend factors in year t (34%*1)

b0 = vector of allocation parameters in year t
(34%*1)

¢ = vector of committed quantities (34%1)

v

Y, = total expenditures in year t

e, = vector of residuals in year t (34%*1).
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3.4, Estimated parameters and elasticities of the model

The Central Statistical Office of Finland has kindly given their
unpublished consumption series to be used in this study. The se-
ries constitute of 51 categories of consumption expenditures

in years 1948 - 1975. Years 1948 and -49 were left out from the
estimation, since they cannbt be regarded as normal years in the
respect that many restrictions were still valid after the war.
The series have been deflated by average population to per capita
figures. The prices used are Paasche implicit price deflators,
with the base year in 1970. This is also the base year of the

trend variable.

The model has been estimated for several levels of aggregation.
Here the results for the broadest classification used, namely

that of 34 commodities are presented. Other results have been

presented in Svento (1979).

Durable goods (automobiles, household equipment and furniture)
have been omitted from the estimations, since a static model

cannot be presumed to explain well enough variables with strong

dynamic elements.

In table 1 the parameters bo, b1 and c, as well as their stan-
dard deviations, R?- and Durbin-Wattson statistics are presented.
The correlation coefficients and the Durbin-Wattson statistics
are presented for both expenditures (ex, meaning current prices)

and gquantities (g, for constant price series).

In table two the total expenditufe elasticities for years 1950,
-55, -60, =65, -70, -75 are presented. In table three we have the

own price elasticities for the respective years.
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The results necd some comments. Starting from the parameters
themselves, we see that adding—-up holds for b0 parameters and
that the trend parameters sum to zero. All but one allocation
parameter, namely that for arts and sports (27) are positive.
The greatest allocation parameters are those of housing and
private transportation (which here means oﬂly the costs of
private transportation). The allocation parameters for food
items are , except for meat, lower than other items. On the
other hand the committea quantities are high for food items,
which can also be expected. Other big necessary quantities are
those of beverages, clothing, heat and public transportation.
Except for the beverages, these are also under standable. The

biggest individual committed gquantity is however that qﬁ housing.

The standard deviations are generally low. The multiple correla-
tion coefficients are very high. All correlation coefficients
for guantities are lower than the respective coefficients for
expenditures. This can be explained by the common trend factor
in prices, which makes the expenditure series highly multicorre-

lated. The expenditure error terms are also autocorrelated.

The elasticities turn out to be generally acceptable. Some total
expenditure elasticities turned out to be unsensible in 1950, these

have been omitted.

From table two we see that for 1970, when the trend variable
is zero, the model generates one inferior good (27), 15 normal
goods and 18 luxury goods. All food items, except coffee, tea
and cocoa and other food are normal goods. The luxuries are
drinks, housing, transportation and service items, The negative
elasticities for other years than 1970 can be explained by the

trend factor. High (with respect to the respective allocaticn
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parameter) negative trend parameters can change the sum b0+b1t
negative in years 1970-75, when the t variable is positive and
hich relative positive trend parameters can change the sum nega-

tive in the pre 1970 years.

All total expendituré elasticities approach the limit of one
with some fluctuations. This happens because the b parameters
are maréinal budget shares approaching real budget shares as
income increases. That the b parameters are marginal budget
shares can be easily seen by derivating the model with respect

to total expenditures.

As can be expeéted, we see from table three that for 1970 the
own price elasticiﬁy of commodity 27, arts and sports is non-
sensically positive. All.demands are inelastic. Closest to
unitary elasticity comes costs of private transportation, which
is somewhat surpraising, but also encouraging. This phenomen
may be explained by the popular holiday driéing in Finland.
This easily means long distances in a country shaped like

Finland. The fcod items are generally closest to perfect in-

elasticity.
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Table 1. Maximum iikelihood estimatcs of the LES.

b° b'x102 c Rix n: W, ou,

1.Bread and (:ggg}) }:g;;g) 2};:;;) .9994  .7164  1.3432 0514

2.Meat (:gggﬁ) (:8;33) 2?3:22) .9995  .7979 9773 .0939

3.Fish (:ggfg) (:8?32) %3:§§) .9961  .3767 1.4483  .1521

“'giééﬁcts (jgﬁiﬁ, Uoinsy 2233, 9987 .B002  1.7992  .0708

5.Fats and (:88%3) ?:8;22) ‘%;:;g) .9984 .B245 1.1396  .072s

6-5::;::bi:: (:83?3, (:gfgé) ?g:gg .9970 .8739 L9504  .1880

7-::2::sand (:ggfg) ;:g?gg) Z;:gi) .9992 8584  1.1604  .2181

®ond cocon (0011)  ([0137)  (aue 9980 9722 2663 3685

9.0ther food (:gggg) (:gggg) }?:32) .9846 .8502 1.1113  .2950

10-Non-beversges  1o008)  (.0083) $19) 9936 L8971 .suss 167
11.Beverages (:gggg) (:gggg) ‘?;:?2) .9982 .8994  .7392  .1252
12.Tobacco (:gggg) ;:gggg) %;:gg) .9990 .8350 1.1906  .0650
13.Footwear (:8;$g) ?:g}l;) tg:gg) .9962 .9361 2.4284  .2777
1“-252:;ing | Coaos (:;;gg) e 09y  -9950 .8965  1.6975  .1371
15.Personal items (:88?3) (:gggz) %f:gg) .9964 .3329 1.2968  .1530
16.Housing (:gggg) ;:gggg) fg::gf) .9993 .8903  .7291  .0648
17.Heat (:gggf) ;:8?23) ’Qg:gg) .9991 .7013  1.7225  .1260
13.Light ' (0003)  oagdy 3 -9917 .9103  .8020  .5119
‘9-2225:222 (:8833) (:gggi) i::gg) .9993 .7288  1.4327 .0782
O emmamption  (.0013)  ((0110)  (aie5) <9969 8714 1.4667 1963
21.Household o008 (:8823) }?:;g) .9992 .8076  .5445 1047
22 Taneonat (C0011) (0114 (rign) 999 .8887  1.esws 1669
23.Health care (zggfg) (:8?:;) 33:33) .9985 .8945  1.2345  .2076
zu':;;::;’grtation (:):)(2)8) —(8:2333) ?g.gg) -9978  .8897 - 7044 -2230
25.:?:1'11;;0:at:@on (gggg) (.(l);g;) 1?3::2) -9997  .8320 1.“6?0 - 1108
26.Communication (:8333) (:gigg) fg:;ﬁ) .9993 .8991  1.0846 .2140
27':;::§i§§§;:n:nd ?:88:3) (18?12) %g:gg) -9945  .€996 - 7955 -Oyss
28.:2:i;§r::25 (:832;) (:332;) ?2:82) .9995 .8039  1.1026  .1089
29.Books and ((903%)  (oaasy G823 s9e7 .7758  .7s84 0988
30'3;2§:agion (:8322) }:8?%3) ?::;8) .9989 .9017 1.3636 .1476
3‘:222322;:1 (:8333) (:3332) 33333) .9975 .8606  .7927  .1706
M esearen” 70 Coo3n  (loven (933 9924 L7856 L5375 1101
33-2:23§c?5 (zggz;) o136 13y -9991 L8347 9171 L1337
3 npengitures (:8333) (:832;) %3;;3, 9532 .8461  1.3434 1530
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Table 2. Total expenditure elasticities of LESxei - bi/wi.

1950 1955 1960 1965 1970 1975
1.Bread and cereals . 1607 .1607 1149 .0896 .0701 .0206.
2.Meat 1.0739 1.0360 1.0552 1.0438 .9969 9844
3.Fish -,0862 .0389 .2087 .3712 L6463 .8030
4 .Dairy products .5296 .6551 .5030 .4826 4950 .4808
5.Fats and oils L4004 4416 .3310 .2315 .0937 -.17%0
6.Fruits and vegetables . 4913 .5176 :8175 .B596 9348 .9534
7.Sugars and sweets 1.1438 1.0545 .9237 .9791 .9524 7487
8.Coffee, tea and coca. 1.9313 2.0683 1.6508% 1.5584 1.3347 1.1917
9.0ther food ~-.58M -.3573 .0969 .6564 1.0130 1.1762
10.Non-beverages 3.8077 3.0263 2.2488 1.8410 1.5861
11.Beverages L4473 »7785 1.0949. 1.2804 1.2856 1.3397
12.Tobacco 2.2550 1.730% 1.3652 1.0618 .8862 .8038
13.Footwear . 4181 .5548 .5776 .6682 .7213 .8139
14.0ther clothing .1056 . 2126 . 3269 L4278 .5727 .6969
15.Personal items .7181 .9331 .9931 1.0185 1.0865 .9914
16 .Housing 2.0055 1.3570 1.1482 1.0538 1.0748
17.Beat . 4236 .3550 -4202 .8356 .3754 .2872
18.Light 1.8236 1.4786 1.5897 1.5981 1.4984 1.351
19.Domestic services -.19859 ~-.0926 .0a68 .2224 .3843 .4889
20.Household consumption -.6763 -.5033 -.1562 . .3328 .B258 1.028%
21.Household services .9170 ’ .9154 .9229 9577 .9465 .8854
22.Personal care 2.5624 1.9605 2,019 1.7657 1.5259% 1.3867
23.Health care 1.9341 1.7046  1.B166 1.6715 1.8268 1.3717
24.Private transportation 4.5603 3.6481 2,5935 1.9528  1.6750
25.Public transportation 4263 .5989 .7452 .9303 1.0074 1.0518
26.Communication 1.6813 1.6700 1.6593 1.5631 1.4659 1.4065
_27':§§:;t§§§;§:t‘“d -.8730 -.9622 -.7670 -.5313 -.2789  .1067
28.Hotels and restaurants .1311  .5631  .S429 .1.1250 1.1861 1.1744
29.Books and magazines -1.5752 -1;5322 -.7419 .0597 .6503 1.0196
30.0ther recreation 2.9726 2.6309 1.8477 1.6278 1.4376
31.FPinancial services .6682 1.07125 1.3140 1.3%44 1.3364 1.3287
32.3:::::é:n and R S.SBQP 4.0368 2.3954 1.6576 1.2357
33.0ther services 2.8363 1.9301 1.8142 1.5553 1.3307 1.1984
34.fxpenditures abroad 1.8822 1.1861 1.5210 1.5764. 1.3535

1.3420
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Table 3. Own price elasticities in LESIGii - ”°1'°1‘“1*’b1"

1950 1955 1960 1965 1970 1975
1.Bread and cereals .0077 ~.0224 ~.0248 ~-.0322 -.0341 -.0149
2.Meat .0642 -.1410 -.2166 -.3638 -.4834 -.5636
3.Pish -.0092 -.0037 ~.0343 -.1162 ~-.2912 -. 4345
L.Dairy products .0194 -.0894 -.1c38  -.1724 -.2407 -.2746
5.Fats and oils L0217 -~.0594 -.0639 -.0778 -, 0480 .0994
6.FPruits and vegetables .0346 ~,0658 ~-.1480 -.2807 -.4317 -.5253
7.Sugar and sweets .0903 -.1205 -.1705 -.3175 -.4375 -.4116
8.Coffee, tea and cocoa .1310 ~.2268 ~-.2958 -. 4959 -.6056 -.6852
9.0ther food -.0673 .D309 -.0153 -.201 -.4524 -.6326

10.Non-beverages 1.1086 ~.3197 -. 4709 -.6859 -,8197 -.8514
11.Beverages .0341 ~.0950 -.2081 -.h4268 -.6042 -.7438
12.Tobacco -1894 ~.1891 -.2466 -.3473 -.4106 -. 4413
13.Footwear .0372 ~.0567 -.099%0 -.2112 -.3272 -.8814
14.0ther clothing -.0052 ~.0404 -.0779 -.1601 -.2B46 -.4024
15.Personal 1items .0779 ~.0839 ~-.1598 -.3152 -.4875 ~-.5358
16.Housing .8762 ~.3175 -.3358 -.4384 -.5295 -.6151
17.Heat .0304 ~. 0464 -.0795 -.1445 -. 177 -.1629
18.Light .1977 ~.1358 ~.2560 -.4923 -.6701 -.7274
19.Domestic services -.0221 .0082 -.0075 -.0686 -,1725 ~-.2642
20.Household consumption -.0685 . 0497 .0262 -.1044 -.3729 ~-.558)
21.Household services -1062 ~0784 -.1450 -.2933 -.4226 -.4765
22.Personal care .2788 -.1793 -.3252 -.5458 -.6B48 -.74BS
23.Bealth care .1829 ~-. 1745 -.3083 -.5273 -.6700 -.7459
24.Private transportation 2-75869 | ~.4443 -.6092 -.B101 ~-.8816 ~-.9083
25.Public transportation .0334 ~.0726  ~-.1832 -.3111 -.4780 .—.5879
26.Communication -1883 —-.1481 -.2658 -.4828 =-.6574 ~.7584
27.Arts, sPorts and -.0968 .0867 .1238 .1652 . 1255 -.0577
entertainment
28.Hotels and restaurants .0133 -.0549 -.1584 -.3563 ~-.5409 -.6428
29.Books andvmagazines -.1554 «1568 -1288 -.0192 -.3001 -.5601
30.0ther recreation .6836 -.2813 L.HB]H -.6082 ~-.7336 -.71781
31.Financial services .0616 ~.1109 -.2277 -.4462 -.6130 -.7279
32.education and research-2.5512 ~-.5232 ~.6399 -.7379 -.7438 -.6673
33.0ther services -3013. -.1824 -.2988 ~.4862 -.6018 -.6512

34.Expenditures abroad .2135 - 1103 -.2474 ~.4895 -.6114 -.7272
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Similar estimations were also performed with the years 1950-69

as a sample period. Simulations for the years 1970-75 were then
calculated. The results have been somewhat disappointing. Because
of the linearity of the Engel curves the model is uncapable of
detecting structural changes in .the forecast period. The model
should in this respect be revised so, that this linearity could
be abandoned. -One line oflresearch in this direction is the one
proposed by Carlevaro (1976). His idea is to set the allocation
parameters related to income. He shows that an integrable class

of demand functions with this property can be written:
~ =1
a=c+p bg(y)ly - p'c).

If g(y) is monotone increasing, we have strictly concave Engel

curves for inferior goods and strictly convex Engel curves for

luxury goods.

Another possibility is to set the committed guantities dependent

on real income:
= (¥ -1 - prle(X
q=clg)l +P bly -p'c(f)).

Under what conditions this class of demand functions is integrable

remains to be seen.
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IV. THE EFFECTS OF PRIVATE CONSUMPTION EXPENDITURES

IN 1970 - 1975

4.1. Rewriting the production model

Since_the price model is not yet_qperative we cannot proceed
with éroper forecasts. Instead we shéll do some simp;e siﬁula-
tions fq; the years 1970 - 75, for which périod»we can use
the prices and total expenditures as exogeneousrva;iqbles.
The.purppse of these simulations is twofold: to study the
effects private consumption expenditures had con the economy
asa.whole during these yearsvand to do some poiicy analysis.
Total expenditures being exogeneous, we don't specify any
total consumption function. In order to do the simulations

we write the production model in the form:

x + xM = Ax + Bxcq-+ xG + xI + xE '
where B = industry*category of consumption
expehditureé (38*37) bridge table
xCc = (37*1) vector of predicted conéump—

* tion expenditures in categories of

private consumption.

The bridgé fable is used to in§ert.thé éénsﬁmption e#pénditufeg
of commédiﬁieé into demands of induétries. The dimengiéh 6f |
the vectpf of.cbnsumption expéﬁditufes.is’37vbecaﬁse we.havé
inclﬁdea the threé dﬁrable goods‘categdfieé, wﬁich é;e also
exogeneous. Other components of final demaﬁdlérow in the#e_
simulations with five percentage in a year. For the period in

question this is a good average.
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Frdm table four we see the predicted absolute growths and
growth rates for the period for the output and final demand
components. The estimates of USE and total output are biased
downwards})This can be explained by classification differences
in the personal consumption expenditures data and input-output
accounts. The differences are most striking with respect to
hotels and restaurants and housing. In the consumption series
only the services sold are included as in input-output accounts
also the the valué of commodities sold is included. For housing
in input-output accounts, the costs of housing are calculated

independent of the ownership relation.

The transportation eguipment output is highly underestimated
because of the low relationship between domestic production

and sales taxes and import duties in the bridge table. The
petroleum output is higly overestimated because of the fact, that
at the moment heating costs of housing cannot be properly sepa-

rated in the bridge table. In the future these mistakes will

be corrected.

The respective real growth rates for GNP were: 2.14, 6.75,. 4.26
and .90 so that the model underestimates on 1971, slightly
overestimates on 1971-73, hits the target in 1974 and again
overestimates on 1975. The overestimation in 1975 is mainly

due to high overestimation of exports in that year. Vhat has

keen said here-is true only urder the assumption that GNP and

USE change in a similar way.

1)We call gross output of takle four ﬁSE for short, since it
is defined by: final demand + inventory change - imports.
We dont't have a proper estimate for GWP, since we have not
included the value added components of final demand categories

in the analysis.
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Table 4. Simulated growth for 1970 - 1975

FORECASY FOR3 FORP CONSUMPYION SIMULATION
SECTOR 1970 197y 1973 1974 1975
renae - we=w reecn LX)
GRDSS OUTPUT 415388, 431187, 489871, Si1232, 5340%2,
OUTPUT 1115p4b, 1158626, 138b0PB, 1363978, - 1322667,
PRIVATE NON-PROF SER 3195, 3359, 3712, 3902, ataa;'

GOV SERV, CENTRAL " 9309, 9786, 10816, 11378, 11953,
COMM PROD, CENTRAL 6 ~722, =759, -839, =882, =927,
GOV SERY, LDCAL 13424, 14112, . 15596, 16396, 17237,
COMM PROD, LOCAL GOV r1358, 1428, ~1578, »1659, -1744,
EXPORT 110530, 116197, 128418, 135002, 141923,
CONSUMPTION 249141, 256948, 2986848, 312815, 323937,
IMPORTS 94439, 99281, 189722, 115348, 121262,
INVENTORY CHANGE 1i913. 11913, 11913, 11913, 11913,
INVESTMENT 114395, 128269, 132908, 139722, 146886,

FORECAST FOR; FORP CONSUMPTION SIMULATION

SECTOR 7Be71  T1e73  73-74 74275

eefa® - wen Ll A d W mE ey

GROSS OUTPUT 3,714 _6;39 #.27 4.36

OUTPUT 3,83 5,99 4,38 4,21

PRIVATE NON=PROF SER 5,00 5,00 5,00 5,00

GOV SERV, CENTRAL 5,00 5,06 5,00 5,00

COMM PROD, CENTRAL G 5.00 5,00 5,00 5,00

60V SERV, LOCAL . " 5,00 5,00 5,08 5,00

COMM PROD, LOCAL GOV 5,09 5,00 5,00 5,00

EXPORT : 5,00 5,00 5,080 5,00

CONSUMPTJON 3,89 7.52 3,99 a,13

IMPORTS / 5,00 5,00 5,08 5.00

INVENTORY CTHANGE 2,00 2,00 e,00 2,00

INVESTHENT 5,09 5.2 5,00 5,00



From Appendixes I and II, we can see the predicted values and
respective growth rates for consumption expenditure vectoré

and output vectors. The lowest predicted growth rate is that
for grain industry, which is also clear when we remember that
the total expenditure elasticity for bread and cereals was very
low. The textile industry, which also has a low growth rate,
has troubles with competitive imports. We can see the
energy crisis in 1973-74. The wide fluctuation of transport

equipment industry was overestimated in 1974.



4.2 Simulating the effects of the 1976-1977 deflation

In 1976-77, strong restrictive economic policies for anti-
inflationary purposes were carried out in Finland. 1In practice,
this meant moderate income policies and credit rationing. We try
to simulate the effects of these policies in the following way.
We proceed with two simulations, I and II. 1In I, which could be
called income policy simulation, we fix the growth rate of the
volume of total expenditures on non-durable commodities in 1974
and 1975 for those of 1976 (1.01) and 1977 (.98). 1In simulation
II, which could be called credit rationing simulation, we also

fix the durable goods consumption real growth rates (.93 and .92).

From Table 5. we can see the total effects. In both cases the
growth rates of USC are, of course, lower than in the original
simulation. Even though the growth rates are higher in 1974-75
(as compared wi#h 1573-74) the absolute values are lower. The
predicted final demand elements of the private consumption ex-
penditures vector and the respective growth rates can be seen from
Appendices IVa and IVb. The effects of I and II on growth rates
of outputs can be seen from Appendix V. Again, to understand

the growth rates we have to look at Appendix IVa. The higher
| growth rates in simulation II in 1975 do not mean higher respec-

tive base values.
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Table 5. Deflation simulations for 1970 - 1975

{a). Restricted non-durables cbnsumption

FORECAST FOR: FORP CONSUMPTION SIMULATION
SECTOR 78%7} 7173 73=74 7475
Fesan ro—— R S
GROSS DUTPUT ' 3,71 6,39 2,37 3,25
auTPUT 3,83 5,99 | 2,65 3,21
PRIVATE MON-PROF SER 5,80 5,08 5,00 5,00
GOV SERV, CENTRAL 5,89 5,00 5,00 5,00
coMM PROD, CENTRAL 6 5,00 5,00 5,00 5,00
GOV SERV, LOCAL 5,20 5,00 5,080 5,08
COMM PROpD, LOCAL GOV 5,00 5,00 5,00 5.00
EXPORY S.00 5,00 5,00 5,00
CONSUMPTION | 3,09 7,52 2,86 2,26
IMPORTS ' 5,00 5,08 5,09 5,080
INVENTORY CHANGE 2,00 9,00 0,88 0,00
INVESTHMENT 5,08 5,00 5,00 5,00
(o). Restricted total consumption
. FORECAST FORJ7. FORP CONSUMPTION SIMULATION
SECTOR ' 70-7} T4{n73 7374 74+75
’ Lkl ad 3 wReny roene eTnew
GROSS OUTPUT" 3,71 6,39 1,76 3,29
OUTPUT 3,83 5,99 2,12 3,26
PRIVATE NON-PROF SER 5,80 5,98 5,00 5,09
GOY SERV, CENTRAL 5,00 5,00 5,00 - 5,p0
COMM PRDD, CENTRAL G 5,20 5,00 5,00 5,00
GOV SERV, LOCAL 5,00 s,e8  ‘'5,68- 5,00
COMM PROpD, LOCAL GOV 5,00 5,00 5,00 5,00
EXPORT 5,080 5,00 S.08 5,00
CONSUMPT ION 3,09 7,52 -+B,1b 2,33
IMPORTS 5,080 '5,p0 5,00 5,020
INVENTORY CHANGE 2,00 T 2,00 2,00

INVESTMENT 5,00 5,08 5,00 5.00



\Y DIRECTIONS OI' RESEARCH

In the future the work will proceed on completing all submodels
of the system. With respect to the demand system, the main

task will be_to change the model so that it will become possible
to forecast also the structural changes taking place in the
demand pattern. This means non-linearization of the Engel
curves as well as abolishing the assumption of fixed parameters.
Also, the effects of income distribution and its changes should

be included.

An important area for future work is the formulation and esti-
mation of the price model of the system. The main factors to
be considered in the price model are labor productivity, wage
rates, capital costs, costs of intermediate inputs and taxes.
In the most basic form the price model can ke written in the

form:

p =pd + fM + V,
where p = row vVector of domestic pricés
f = row vector of foreign prices
D = domestic input i-o matrix
M = ji-o matrix of imported inputs

V = row vector of value added components.,

The most difficult part of the price model is proper fore-

casting of the valve added components.
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All national economic models, however good, are incomplete

as long as the foreign trade block is exogeneous or ;ndependent
of the development in the main trading countries, This fact

led the INFORUM research group to develop the idea of a system
of national'input—output models linked together through a

trade model. This model has been develcoped by Douglas Nyhus (1875),

The trade model focuses on forecasting exports of 119 commodities
(mercandise) from nine developed countries and an 'others' re-
gion. Here some possibilities to separate from the 'others'
region a‘ region, which can be called'small open economies' are
studied. When,speaking of small open economies, we mainly refer
to Scandinavian Eountries. Researé£ groups in Finland, Norway
and Sweden are Qorking on similar types of input-output models
than INFORUM, and are interested to be linked into the trade
model. As individual entities these countries might, however,

be too.smailvﬁo be linked to the model themselves. Therefore

we discuss some possibilities to 1iﬁk these countries to the mo-
del tﬁrough an SOE {small opén eco;omieé) block, which is only
afterwards allocated among inqividual SOE countries.But first

we shall have a closer look on the: trade model.

The trade model in question is based on analysing and forecasting
trade share matrixes of the commodities. A trade share matrix M
is square and has as many rows and columns as there are countries

in the model. The ith row of M expresses the exports of country



i to each other country. The jth column of M expresses the
imports of jth country from all other countries in the model.
The diagonal element from-others-to-others is the ohly non-zero
diagonal element. The matrix of market shares S it obtained

by dividing each column of M by its column sum. The ijth element
of S is thus the proportion of country j's imports coming from
country i. The elements of S must satisfy the constraints

of non-negativeness and adding-up.

The trade model focuses on predicting the S matrixes for all
commodities. This is done by the following mechanism (Nyhus
1975). First an ef fective price for every commodity
in every country is defined as a weighted average of present and

past domestic prices:

5

P.;, =_1 w&P

eit Top it-t '’

[}

where Pit domestic price of good in question

in country i.
The weights will vary from commodity to commodity, but for

a given commodity they will be same for each importer.

With the ef fective prices we simultaneously determine the world

price of the commodity and substitution parameters from equati-

ons:
b..
P ij
M. =8,.M,, (-t
ijt ijo.jt Wit
b..
and - Peit. 13
zsljo(p ) '".11
i wit

where pwjt = world price of commodity as seen

from country j

bij = substitution parameter of country

i:s exports in country j:s imports.



M ! the total imports in country j are determined in national

models by the equation:

pwjt c
P . ) 4

M. = (a+ bu.,)¢(
Jjt it

.jt

wvhere th domestic use of the good in country
j in year t
Pjt = domestic price of good in country j

in year t.

The determination of the wqud'price has a crucial role in
this mechanism. It ensures that global adding-up holdslgnd ap-
pears as an explaining variable in the national import equations.

Global adding-up can be seen by summing Mi. over exporting

; it

]

countries:

b..
Peit, *J

IM ., = I S,.cM ., (=25 = M

i ijt i ijo.jt pwjt

Ojt.

The world price is estimated with an non-linear estimation
method using share terms. This means that the national import
volumes are not needed in the determination of the world price.

In the actual estimation also a trend ‘factor is added to the
equation of Mijt’

When solving the trade model with SOE countries as an extra
row and column in the market share matrixes, we have on the SOE
column total imports of the commodity to the SOE countries
and on the SOE row total exports of the commodity to all other

countries from SOE countries. Also we have now two non-zero

elements on the diagonal. The basic question is how to allocate



these guantities between the SOE countries.

We can illustrate the situation with the aid of the following

diagram.

- Finland
open | closed
sectotr | sector

Trade exports Norway
- o sed
model - pen | close

imports

N sector | sector

Sweden

open | closed

sector | sector

The arrows in the diagram describe flows of information
between the models of the system: the national models give

imports which will be aggregated in the SOE block, and as

fed in the trade model will give exports.

Instead of having one square trade share matrix for every commo-
dity, in the SOE allocation model, we have two different non-
square sha}e matrixes for every commodity. These can be called
the export matrix E and the import matrix Mo. Eaéh element of

E - eij - i»1,2,3, j=1,...,11 shows the volume of exports from
economy i to country j. The row sums of E, E.j give total

imports of country j from small open economies as received

from the trade model. The column sums are total exports of every

SOE country.

Every matrix Mo is a (11*3) matrix, and each element m,. shows

the volume of imports of small open economy j from country i.
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The row sums Moj show total imports of country j as estimated

in the national model. Column sums Mg show total exports of
country i to small open economies. These matrixes can be illustr-

ated followingly.

Can USA Jap ... SOE Others Fin Nor Swe
. e,, e e T E - 0
Fin [€11 €12 1,11 51, can [my, my, m | ud
0
Nor le)y €5, ... USA Imyq Mpp Moz | My,

Swe |e3q €35 e3,11| B3, Jap

0

SOE [mq4 4 myo,3| Mo.
oth. | ) A
M, MMy MO

The basic question for future work in this area is to construct
the mechanism of forecasting the development of the elements of

these matrixes..
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Appendix 1. List of FMS-industries

01.
0z2.

03.

04.
05.
05.
07.
0B.
D9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

Agriculture, hunting and fishing

Forestry and loaging

Mining

Slzughtering, prepairing and preserving meat
Maznufacture of dairy products

Grezin mill products

Other manufacture of food products

Beverage and tobacco industries

Manufacture of textiles

tanufacture of clothings (also footwear), fur and leather products
Sawing, planino and preserving

Other manufacture of wood

Pulp mills

Manufacture of paper and paperboard

Vznufacture of pulp, paper and paperboard articles
Printing and publishing

Manufacture of chemicals

Yanufacture of chemical products v
Petroleum re ineries, miscellaneous products of petroleun and coal
Manufacture of rubber and plastic products
Pottery, glass and earthenware products
Yanufacture of metals

Manufacture of metalproducts

Wanufacture of machinery

Manufacture of electrical products

Shipbuilding and repairing

Other manufacture of transport équipment

Other manufacture

Electricity, gas, steam, water works and supply
Building

Other construction

Trade

Pestaurants and hotels

'Transport

Communications
Letting end operating of dwellings

Other real estate, financing insurance and business services
Private social and personal services
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Popendix II a. Predicted private consumption demand on industries

in 1970-75

FORECAST FOR;

SECTOR

S O~NOC U BN -

AGRICULTURE, HUNTING
FORESTRY AND LOGGING
MINING

MEAT PRODUCTS

DAIRY PRODUCTS

GRAIN AND DAIRY PRDD
OTHER Fooh PRODULTS
BEVERAGE AND TOoBACCO
TEXTILES

CLOTHING, FOOTWEAR,
WOOD SAWING, PLANING
OTHER wWOQD PRODUCTS
PULP MILLS

PAPER AND PAPERBOARD
PAPER ARTYTICLES
PRINTING AND PUBLISH
CHEMICALS

CHEMICAL PRODUCTS
PETRDLEWUM AND COAL
RUBBER AND PLASTIC
POTTERY AND GLASS
METALS

METAL PRODUCTS
MACHINERY :
ELECTRICAL PRODUCTS
SHIPBUILDING
TRANSPORT EQUIPMENT
OTHER MANUFACTURE
ELCTRICITY, POWER
OTHER CONSTRUCTION

.TRADE

RESTAURANTS, HOTELS
TRANSPORTATION
COMMUNICATION
LETTING, OPERATING 0
BUSINESS SERVICES
OTHER SERVICES, PRIV
IMPORT DUTIES

SALES TAXES
COMMODITY TAXES
COMMODITY SUBSIDIES

TOTAL

FORP CONSUMPTION SIMULATION

1970
L K
1n2p6,

555,

3,

8712,
13892,
18565,

6027,

4116,

4928,

8158,

»
1987,
14,
-39,
294,
a9,
34,
24890,
9037,
- 868,
860,

[ ]
1152,
3221,
1137,

8

889,
892,
1943,
6!,
37423,
5517,
10829,
2852,
25002,
11759,

- 24335,

1397,
17676,
20847,
~3479,

249141,

1974
18523,
586,
3,
8956,
14119,

1@737, .

626],
4347,
8151,
8431,
2824,
12,
32,
397,
ai70,

36,

2615,
.91@3,
906,
99a,
9,
1187,
3176,
1198,
9
769,
935S,
2124,
6S,
38273,
9673,

11196,

3108,
cblug,
12318,
25419,

1387,
17922,
21153,
~3534,

256948,

1973
11476,
674,
3,
9726,
18717,
11155,
6983,
5892,
4737,
92380,

393,
4523,
41,
30926,
9882,
1118,
1119,
13,
1754,

. 4719,
1671,
11,
1156,
1110,
2672,
81,
45814,
6378,

12748,

3668.
39882,
14189,
29568,

1756,
21261,
26002,
~3659,

298648,

1974
11777,
688,
3,
{9197,
14881,
11236,
7741,
5534,
4925,
9463,
i,
3284,
15,
37,
410,
4707,
41.
3854,
9534,
1191,
1216,
15,
2069,
5839,
1973,
11,
109008,
1167,
2678,
8"
476020,
6394,
127152,
33865,
147014,
30677,
1749,
21896,
270857,
3704,

310815,

1975
31844,
669,
R,
18336,
150853,
11075,
8814,
5576,

' 5009,
9692,
1o
3202,
15,

. 38,
419,
4854,
a1,
3124,
9879,
1234,
1248,
16,
2139,

. 6508,
2161,
i2,
1168,
1223,
2578,
86,
39564,
6481,

13106,

3962,
36530,
15296,
31763,

1844,
22886,
28209,
H}723.

323930,
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Appendix II b. Predicted growth rates of private consumption

expenditures in 1970-75

FORECASY FOR}

SECTOR
1 AGRICULTURE, HUNTING
2 FORESTRY AND LOGGING
3  MINING
4 MEAT PRODUCTS
5 DAJRY PRDDUCTS
6 GRAIN AND DAIRY PROD
Y QTHER Fcabh PRODUCTS
8 BEVERAGE AND TOQBACCO
9 TEXTILES
12 CLOTHING, FOOTWEAR,
11 WOOD SAWING, PLANING
{2 OTHER WopD PRODUCTS
13 PULP MILLS
14 PAPER AND PAPERBOARD
1S PAPER ARTICLES
$6 PRINTING AND PUBLISH
17 CHEMICALS
§8 CHEMICAL PRODUCTS
19 PETROLEUM AND COAL .,
28 RUBBER AND PLASTIC
21 POTTERY AND GLASS
22 METALS
23 METAL PRODUCTS
24 MACHINERY
25 ELECTRICAL PRODUCTS
26 SHIPBUILDING
27 TRANSPORT EGUIPMENT
28 OTHER MANUFACTURE
29 ELCTRICITY, POWER
331 OTHER COMSTRUCTION
32 TRADE
33 RESTAURANTS, HOTELS
34 TRANSPORTATION
35 COMHUNICATION
36 LETTING, OPERATING O
37 BUSINESS SERVICES
38 OTHER SERVICES, PRIV
39 IMPORT DUTIES
ag SALES TAXES
41 COMMODITY TAXES
42 COMMODITY SUBSIDIES

TOTAL

FORP CONSUMPTION SIMULATION

10~71
3,06
5,46
6'81
2 77
1,62
1,61
3,82
5,46
3,00
3,30
8,93
1,84
8,93
5,30
A,21
3,70
5,31
5,31
P,72
J8,27
4,51
6,55
3,02
5,00
5,21
. 5,73
"13.51
Q.77
8,93
5,57
2425
2,79
3434
8,690
5,21
4,65
4,36
uﬂ.73
1,38
1,86
1,56

3.09

T1=-73
R L2 X1 ]
4,34
7.082
9,85
4,13
2,087
1,91
S,.,45
791
6,61
4,52
11.48
18,43

11,48 °

8,35
12,38
4,06
7,32
7,29
4,114
10,53
10,88
16,99

19,53

19,79
16,66
1p,52
2p,ae
8,58
11,48
11,05
8,99
5.80
3]
8,28
7,95
7,07
T.56
11,80
8,54
10,32
1.74

7,52

73=74
-
2,59
agaﬂ
3,86
4,73
1,11
2,73
10,32
8,32
3,90
2,49
-B8,07
11,46
=8,07
w]q,25
4,25
3,97
3,57
2,91
=3,62
6,38
8,31
14,52
16,09
21,3}%
16,58
4,08
-14,.50
5,01
-0,07
.'0.12
3,83
2,38
2,09
5,78
6,83
3,54
3,68
vB,A0
2,94
3,97
1.21

3,99

74=75
LA ]
9,37
"2.75
2,27
1,35
1,15
'1'45
12,98
B,75
1,68
2¢39
3,51
"2.43
-3,514
2,52
2,28
3,08
0,01
2.27
3,58
3,30
2,64
6,7}
3,74
9,12
2,57
15,55
4,67
'3.5‘
5,76
4,04
1.34
2,74
9,97
3,97
5.16
4,482
4,17
9,51

4,13



Appendix III a. Predicted outputs 1970-75

FORECAST FORg

SECTYOR
{ AGRICULTYURE, HUNTING
2 FORESTRY AND LODGGING
3 MINING
a4 MEAY PRODUCTS
5 DAIRY PRODUCTS
& GRAIN AND DAIRY PROD
7 OTHER Foph PRODUCTS
8 BEVERAGE AND TOBACCO
9 TEXTILES.
16 CLOTHING, FOOTHWEAR,
11 WOOD SAWING, PLANING
12 OTHER Wogoh PRODUCTS
13 PULP MILLS
14 PAPER AND PAPERBODARD
15 PAPER ARTICLES
16 PRINTING AND PUBLISH
§7 CHEMICALS
18 CHEMICAL PRODUCTS
19 PETROLEUM AND COAL
280 RUBBER AND PLASTIC
21 POTTERY AND GLASS
22 METALS
23 METAL PRODUCTS
28 MACHINERY
25 ELECTRICAL PRODUCTS
26 SHIPBUILDING
27 TRANSPORT EGUIPHENT
28 OTHER MANUFACTURE
29 ELCTRICITY, POKWER
38 BUILDING CONSTR,
31 OTHER CONSTRUCTION
32 TRADE
33 RESTAURANTS, HOTELS
34 TRANSPDRTATION
35 COMMUNICATION
36 LETTING, OPERATING O
37 BUSINESS SERVICES
38 OTHER SERVICES, PRIV
39 IMPORT DUTIES
40 SALES TAXES
41 -COMMODITY TAXES
42 COMMODITy SUBSIDIES
83 WAGES AND SALARIES
44 COMPENSATION OF EMPL
45 CONSUMPTION OF FIXED
46 OTHER INDIRECT TAXES
47 OTHER SUBSIDIES
48 OQPERATING SURPLUS

TOTAL

- 40 -

FORP CONSUMPTION SIMULATION

19190 197}y
LT Y ¥ L3R X ]
554g1, 56906,
26376, 27588,

4935, 5057,
16736, 17248,
274136, 28183,
1835, 14556,
13{72, 13570,

5426,  S709,
18375, 18564,
12436, 12893,
14871, 14795,
12929, - 13509,

26989, 28299,
27137, 28558@,

5923, 6205,
1485714, 15146,
9756, 9955,
4469, 8659,
15441, 15781,
9591, 10053,
23856, 24723,
12164, 12623,
25827, 271043,
90909, 9349,
80a7, 8485,
2190, , 1955,
18@3, 1877,

19601, 28572,
59673, 62680,
28569, 25827,
60566, 62444,

6776, 6982,

42116, 43902,
8428, 8903, -
25892, 26340,

29839, 31117,
32376, 33783,

3974, ¢ 4062,
31259, 32211,
25724, 26206,
~11294,  »11695,
14681, 152812,
2238, 23228,

46587, 48422,
2832, 2953,
~3927, n8075,

126490, 131519,

11158426, 1158626,

1973

nEres

61125,
3abl4,
55414,
18788,
30009,
15190,
13857,
6636,
11773,
14129,
16513,
15758,
31288,
31802,
6982,
16924,
19837,
s336,
175386,
5717,
11322,
28047,
18541 .
31438,
10688,
9415,
2714,
2162,
23553,
69379,
28598,
72758,
7855,
49263,
1e2e2e,
30882,
35572,
38979,
a736,
37347,
31628,
=12604,
172827,
26233,
54433,
3376,
=4506,
147795,

1306000,

© 1974
62934,
32114,
5768,
19654,
39732,
153414,
15926,
7185,
12053,
14566,
17403,
16883,
32811,
33466,
7338,
17625,
11117,
5436,
17528,
5901,
11942,
29673,
15497,
33968,
11402,
98802,
2525,
2258,
24543,
72918,
39046,
75778,
51a99,
109726,
33065,
37004,
49461,
4897,
38794,
32863,
»13055,
180693,
27423,

56774,

3506,
=4667,

154456,

1363978,

1973
64035,
33605,

5954,
20925,
31455,
§15191,
17268,

7216,
1eutr,
1seeq,
18282,
17410,
34399,
35194,

7687,
18282,
11287,

5572,
18286,

6041,
12493,
31062,
16182,
36Q36,
11975,
18376,

2754,

2352,
25426,
76666,
31565,
799039,

8097,
53161,
11098,
36530,
38549,

‘41950,
5159,
a@6ay,
3422y,
'13“85.
188364,
28574,
59137,
3636,

-3818,
161570,

pmay

§822667,
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Appendix III b. Growth rates of outputs 1970-75

FORECAST FODR} FORP CONSUMPTION SIMULATION

SECTOFR T8e7] 71-73 73-74 7475
—- e, N - = ep o @ LY 2 K 2 J LA L )

1 AGRICULTURE, HUNTING 2,68 3,58 2,94 1.76
2 FORESTRY AND LOGGING 4,49 5,20 a,78 8,584
3 MINING 2,43 4,57 8,01 3,17
4 MEAT PRODUCTS 2.97 4,30 4,51 1,87
S DAIRY PRODUCYS 2469 3,14 2,38 2,33
6 GRAIN y 1,74 2,13 2,99 ~0,98
7 DTHER Fopnb PRODUCTS 2,97 4,53 6,95 8,09
B BEVEPAGE AND TOBACCO 5,07 7,53 7,39 8,99
9 TEXTILES 1.8 5.61 2,37 0,53
10 CLOTHING, FOOTWEAR, 3,60 4,58 3,85 2,96
11 WOOD SAWING, PLANING 5,01 5,49 5,25 . 6,92
12 OTHER WOOD PRODUCTS 4,46 7,70 6,42 3,55
13 PULP MILLS A,78 S,.B1 4,78 4,73
14 PAPER AND PAPERBOARD - 5,88 5,39 5,10 5,083
15 PAPER ARTICLES 4,65 5,99 4,97 4,64
16 PRINTING AND PUBLISH 3,87 5,55 4,06 3,66
{17 CHEMICALS 2,01 4,2% 2,55 1,51
18 CHEMICAL PRODUCTS . 4,15 6,78 1,86 2,47
19 PETROLEUM AND COAL 2,18 5,28 ~B,06 4,24
20 RUBBER AND PLASTIC ; 2426 5,08 3,18 2.33
21 POTTERY AND GLASS 8,71 5,94 - 5,33 8,51
22 METALS 3,57 6,31 5,68 4,58
23 METAL PRODUCTS 3,78 7.07 6,37 4,32
24 MACHINERY 4,60 7.53 7,74 5,9}
25 ELECTRICAL PRODVUCTS 3,79 6,70 6,47 4,91
26 SHIPBUILDING 4,8 - 5,20 4,83 4,89
27 TRANSPORT EQUIPMENT »7,20 16,41 nT,22 8,59
28 OTHER MANUFACTURE 4,02 T.06 4,37 4,06
29 ELCTRICITY, POWER 4,84 6,77 4,12 3,53
3@ BUILDING CONSTR, 4,92 5.08 4,97 5,01
31 OTHER CONSTRUCTION 4,99 5,10 . 4,94 4,93
32 TRADE © 3,86 7.64 4,87 4,21
33 RESTAURANTS, HOTELS 29,99 589 1,11 1,92
38 TRANSPORTATION 44,15 5.76 3,48 4,13
35 COMMUNICATION 5¢57 6,91 4,84 3,41
36 LETTING, OPERATING O 5,21 7.95 6,83 9,97
37 ' BUSINESS SERVICES 4,19 6,69 3,95 4,09
38 OTHER SERVICES, PRIV 4,27 7.15 3,73 3,68
39 IMPORT DUTIES : 2q20 7,68 3,34 5,21
40 SALES TAXES 3,00 7,40 3,892 4,75
44 COMMDDITY TAXES 1,85 9,40 3,83 4,05
42 COMMOD]ITY SUBSIDIES 3,49 3,74 3,52 3,24
43 WAGES AND SALARIES . 4,01 6.15 §,45 8,16
44 COMPENSATION OF EMPL 4,04 6,08 4,44 4,11
45 CONSUMPTION OF FIXED 3,86 5,85 4,21 4,08
46 OTHER INDIRECT TAXES 8,17 6,70 3,78 3,65
47 OTHER SURSIDIES 3.69 5.03 3,50 3,18
48 OPERATING SURPLUS 3,99 5,83 4,644 4,50

TOTAL 3,83 S5.99 4,34 4,21
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Appendix IV a. 'Tne effects of simulations I and II

[
D OO NOC UV DWN -

Consumption

AGFICULTURE, HUNTING
FORESTRY AND LDGGING
MINING

MEAT PRODUCTS

DAIRY PRODUCTS

GRAIN AND DAIRY PROD
OTHER Fopn PRODUCTS
SEVERAGE AND TDBACCO
TEXTILES

CLOTHI'G, FOOTHEAR,
WOOD SAwWING, PLANING
OTHER wOnh PRODUCTS
PULP MILLS

PAPER AND PAPERBOARD
PAPER ARTICLES
PRINTING AND PUBL ISH
CHEMICALS

CHEMICAL PRODUCTS
PETROLEUM AND COAL
RUBBER anb PLASTIC
POTTERY AND GLASS
METALS

METAL PRODUCTS
MACHINERY

ELECTRICAL PRODUCTS
SHIPBUILDING
TRANSPORT EQUIPMENT
OTHER "MANUFACTURE
ELCTRICITY, POWER
OTHER CONSTRUCTION
TRADE '
RESTAURAMTS, HOTELS

TRANSPORTATION
COMMUNICATION
LETTING, DPERATING D
BUSINESS SERVICES
OTHER SERVICES, PRIV
IMPORT DUTIES

SALES TAXES .
COMMODITY TAXES
COMMODITY SURSIDIES

TOTAL

49,
2929,
9346,
1155,
1187,

15,
2058,
5829,
1945,

11,

994,
1133,
2536,

16,

46411,
6349,

12314,

3689,
31769,
14949,
29269,
21350,
26bpzn,
'3668.

3ny21e,

11
1974

11866,
665,
3,
9856,
18699,
11091,
7448,
5288,
arse,
9235,

ae,
2929,
9346,
1131,
1142,
14,
1897,
53717,
1828,
11,
923,
1110,
2536,
76.
45414,

6149,

12314,
3689,
31769,
1439,
29238,
1660,
28957,
25707,
-3668,

I .
1975

11357,
635,

3.
S794q,
18759,
1887y,
824a,
519g,
4863,
932¢,
1,
3198,

II
1818

11387,
3%,
3.
9795,
1671%¢,
13371y,
8238,
S‘Q?,
QTQS.
93e4,
1,
298¢,
14,
36,
393,
4651,
319,
2923,
9559,
1151,
1162,
1S,
1963,
4pSL,
ones,
1§,
+085,
1145,
2381,
78,
46688,
6@S2,

12393,

X658,
34162,
14218,
29437,

1734,
21644,
26239
w3bbbde

298176, 3p8109, 3p51%!+
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Appendix IV b. Simulations I and II, growt, rates of consumption

FORECAST FOR:

SECTOR

e s b 5t 3t =0 T =B P pon
QS OVOEO~NTTNOWNFERAODONTUTDWN -

v
Bl e

whronv
- O0m~NMoun

W W W
B W

Wwww
o~NoO N

DD oW
Ve v

AGRICULTURE, HUNTING
FORESTRY AND LOGGING
MINING

MEAT PRODUCTS

DAIRY PRODUCTS

GRAIN

ODTHER Fooh PRODUCTS
BEVERAGE AND TOBACCO
TEXTILES

CLOTHING, FOOTWEAR,
WOOD SAWING, PLANING
OTHER WOOD PRODUCTS
PULP MILLS

PAPER AND PAPERBOARD
PAPER ARTICLES
PRINTING AND PUBLISH
CHEMICALS

CHEMICAL PRODUCTS
PETROLEUM AND COAL
RUBBER AND PLASTIC
POTTERY AND GLASS
METALS

METAL PRODUCTS
MACHINERY -
ELECTRICAL PRODUCTS
SHIPBUILDING
TRANSPORT EQUIPMENT
OTHER MANUFACTURE
ELCTRICITY, POWER
OTHER CONSTRUCTION
TRADE : :
RESTAURANTS, HOTELS
TRANSPORTATION
COMMUNICATION
LETTING, OPERATING O
BUSINESS SERVICES
OTHER SERVICES, PRIV
IMPORT DUTIES

SALES TAXES
COMMODITY TAXES
COMMODITY SUBSIDIES

TOTAL

73=-74
-
-B8,09
wl, 48
a2,22

1,33
=,12
~2,57

-5,21
11,22

1,36

II
73-74

-p,09
~§1,48
=2,22
1,33
-0,12
0,57
b,45
3.77
Ne39
8,06
=-5,21
3,39
-5,2}%
-5,59
wl,81
1,36
3,27
3,27
-5,58
1,14
2,08
7'19
7,83
13,07
8,98
-1,98
22,48
~0,00
’5¢21
6,34
=@ ,88
-3,54
-3,40
2,83
Pl.”b
=1,15
=5,59
-{,44
-l.lq
2,24

8,16

7475

LA ]

'!D.qs
‘wl,548
'Ea|81
wd, b2

D,4A0
.—2'01
19,20
"1.86

B.50

B,%2

'”6|3_q
2,97
'36.3“

'D'BAA
p,60
1,43
2,06
~B,19
2,248
$.58
$.27
6,10
3,69
10,76
8,44
v0,18
15,31

"6.3“

2410
2,62
-3.93
0,63
'9.86
Ta26
1,21
9,70
Q.22
2,99
2909
'9.04

2e26

II

7475

.--q-q

-B,95
-4.54
-B.81
3,62

B,40
'2|Ql
18,20
1,86

2,77

2,93
-6.3“
=1,56
96|3a
'0.04

1,03

T 1,443

-2'06
-0,19
c.28
1,77
169
6,57
4,74
11,79
9,12
8,02
16415
3,08
»b,34
2,10
277
»0,93
0,63
-p,86
7,26
1.21
8,71
4,348
31,89
2,85
-Q.W‘l

2,33
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Appendix V. Effects of simulations I and II on growth rates qf

SECTOR

— )
N D OO~NT WD WM

i3
14
15
16
17
18
19
o
el
e
e3
24
25
26
27
28
29
30
L3
32
33
34
35
36
37
38
39
41
41
42
43
44
45

46

47
48

AGRICULTURE, HUNTING
FORESTRY AND LOGGING
MINING

MEAY PRDDUCTS

DAIRY PRODUCTS

GRAIN AND DAIRY PROD
OTHER FopDh PRODUCTS
BEVERAGE AND TODBACCO
TEXTILES

CLOTHING, FOOTWEAR,
WOOD SAWING, PLANING
OTHER ¥YonD PRODUCTS
PULP HILLS

PAPER AMND PAPERBOARD
PAPER ARTICLES
PRINTING AND PUBLISH
CHEMICALS

CHEMICAL PRODUCTS
PETROLEUM AND COAL
RUBBER AND PLASTIC -
POTTERY AND GLASS
METALS - ,
METAL PRODUCTS
.MACHINERY

ELECTRICAL PRODUCTS
SHIPBUILDING
TRANSPORT EQUIPMENT
OTHER MANUFACTURE
ELCTRICITY, POWER
BUILDING. CONSTR,
OTHER CONSTRUCTION
TRADE

RESTAURANTS, HOTELS
TRANSPORTATION
COMMUNICATION
LETYTING, OPERATING O
BUSINESS SERVICES
OTHER SERVICES, PRIV
IMPORT DUTIES '
SALES TAXES
COMMODIYY TAXES
COMMODITY SUBSIDIES
WAGES AND SALARIES
COMPENSATION OF EMPL
.CONSUMPYION OF FIXED
OTHER INDIRECT TAXES
OTHER SUBSIDIES
OPERATING SURPLUS

TOTAL

FORERYSY Fors

I
713~74

weeme
8,93
qQ,24
3,25
1,44
1,35
0,40
3,46
" 3,06
0,23
1,27
5,10
6,13

-2,33
1,13
4,55

n12,57
1,84

w29
1.34

2,65

II
73-74

no——
2.92
4,03
2,27
1,483
1,34
w@, 41
3,44
3,24
-1,69
{i,20
1,87
4,45
4,47
8,69
3,62
1,37
2,38
'2.17
=2,54
9,3}
4,80
3,61
4,81
5,55
3,98
~17,84

8,33

1,85
4,76

»0,76

2,85

2,12

I
74«75

g.bl
4,20
2.71
B,09
1,73
-1,62
5.67

"-'1.49

-.-1,2@
1,88
4.83
3.37
4459
4,85
4,08
2.26
2,08
P32
2.76
1,18
R,07

8,16

3,95
5,465
4,39
4,75
2459
254
4,89
4,85
3,08
.D'BS
3,36
1,73
T+R6
2¢36
1,25
4,86
3,78
2e18
2,90
3,28
3,25
3,10
1.87
2,49
3.27

3,23

11

74«75
meene
n,614
4,28
2,79
E.ﬂ9
1,73
'-‘1.62
5,67
"1.49
"1|g1
$1.89
4,87
3,66
4,59
4,86
A,13
‘2428
0,13
P,35
2,78
1,16
4,14
8,27
4,14
5,78
4,50
5.76
6,04
2,68
2.58
4,99
4,86
3,18
2,08
3,38
t|7b
7:26
.39
1,26
8,113
3,85
2,11

. 2490

3,33
3,30
3.14
1.89
2,20
330

3.26



