AN ECONOMETRIC ANALYSIS OF THE
~ INDONESIAN ECONOMY*

TAKAO FUKUCHI

This paper is an econometric study .of the Indonesian economy. Our
intention is to evaluate the interactions within the Indonesian economy, to
forecast the selected economic variables under given assumptions, and to

_ measure the éﬂ'evc_ts‘ of various policies. This is to be achieved through an
‘ecopomé;ric analysis which uses the available statistics and which provides
an anal}ftical _frameWork for the present national income statistics.

1. GENERAL SURVEY

1. Introduction

- Studie_é_ on developing countries seem to have been accelerated after the
North-South problem began to be discussed, but so far there have been few
positive studies which are time-consuming and hence unattractive. At the
present stage, it is doubtful whether a model analysis has much aided in our
understanding of the so-called “vicious circle” in Asian countries. The diversity
of the economic structure itself, political and social instability, and the incom-
pleteness of a statistical system can be cited as reasons for this. These bot-
tlenecks impede model analysis. As the organization of statistical data should
be done in conjunction with model analyses, it is hoped that econometric
studies will be attempted.

Indonesia is a large country comprised of about 10,000 islands, with a
population in excess of 100,000,000 persons. The country is heterogenous in
racial, religious, and economic composition. It is, therefore, extremely difficult
to ascertain the economic interactions, even were the political situation
stabilized and statistical data complete. The model used in this analysis
contains 30 equations, one of the large macro-models of the economy of

* This paper is a summary of the results of a siudy conducied under the auspicesA of

the Institute of Asian Economic Affairs, with some revisions and supplements. With
the assistance of the Institute, the author was able to continue econometric analyses of
Asian countries including Japan, India, the Philippines, and Indonesia, for the past
four years. Taking this opportunity, I wish to express my thanks to the then president
Seiichi Tébata, directors Masakazu Shibusawa -and Hideo Tajima, and other persons
concerned. The author visited Indonesia as 2 member of TAB Mission of the United
Nations, and had the opportunity to make analyses as a consultant to the ECAFE
office, with the staff members of the Research and. Planning Division.. I -wish to
" express my thanks for the kind assistance 'given by Dr. Hiroshi Kitamura, Division
Chief of ECAFE, and Professor Kartono Gunawan of the Universitas Indonesia. -
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developing countries.t Nevertheless, it ‘may be criticized for not including
important structural problems. We shall leave the improvement of the model
to the future. Even with political instability, steady:long-term efforts must
be made by econometric studies. There are indications that the Bappenas
at Djakarta intends to revise its 8-year program. It will give great pleasure
to the author, should this study serve as a cornerstone for the progress of
future studies.2 : :

. The economic situation in Indonesia during the observatmn per1od will
be treated below, the formulation of models will be treated in Part II, various
simulation analyses (forecasting and analysis of policy effects: for the period
until 1970) will be given in Part III, and the conclusion in Part IV.

2. A General Economic Szm;ey of Indonesia

An ECAFE report pointed out the following as bottlenécks in the Indo-
nesian economy in the 1950’s3 : (1) .a decline in the rate of operauon in the
manufacturing industries; (2) stagnant exports; (3) a shortage in the supply
of consumer goods; and (4) an inflationary tendency These factors may be
both causes and results of the existence of vicious circles, and the conclusion
seems to be. much too simple. However, in another more detailed analysis
Douglas S. Paauw also supported this observation.4

During the observation period (1951-59), gross national product in real
terms increased by 30%, an indication of a fa1r1y high annual growth rate of
more than 3%. During this per1od primary 1ndustry registéred a steady
increase of 40%, though some recession was witnessed in 1956 ‘and 1959, while
secondary industry showed a high rate of growth during the period from
1951 to 1957 (almost a twofold increase) but a sharp decline (about'40%) set
in during the period 1958-59. The reason for:this recession can: be seen in
various factors such as.political 1nstab1hty (rebelhon in Sumatra and - other

1 When I discussed my work with the staff members of Bappenas, Umvers1tas Indones1a,
Leknas with regard to the framework of this model, I was told that whcn large-scale
studies are carried on in the future, an understandmg of (1) the striicture of* the inter-
islands and (2) the dual structure of urban and rural areas will become an 1mportant
problem. : :

2 Prof. Gunawan of the Universitas Indonesia is now bemg transferred to Bappenas
for conducting econometric analysis. i

3 ECAFE Secretariat, Long-term Macro ic Projections for . Selected ECAFE Counm'es
1961-1980, EGPT. 4/WP. 3, submitted to the Fourth Group of Experts. on Programm-
ing Techniques, Bangkok, 16 June-7 July; 1965.

4 There is a few literature on economic studies in Indonesia. Among those, Indonesiag
(New Haven, Conn., Human Relations Area Files, 1963) edited by Ruth T. McVey is a
reliable one. Chapter 5 of thls book “From Golonlal to Gu1ded Economy” by Douglas
S. Paauw is a relevant survey in detail of the Indonesian economy, though no model -
analysis was included, which apphes a scalpel of sharp criticism on the dlstoxftlon of
data. See also a paper entitled “Economic Development: Analysis and Case’ Studies”
by A Pepelasis, L. A. Mears, and ‘1. Adelman in Indonesia (D]akarta, Pembangunan,
1961) edited by Leon A. Mears, Chapter 14. : .
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places), insufficient imports of raw. materials and parts, etc. " Needless to say,

an understanding of - the reason for this decline is very important for the
discussion ‘of later developments in the Indonesian economy. Influenced
by both primary and secondary indusiries, tertiary industry witnessed a
favorable expansion except for a sharp decrease in 1958. From our estimates,
it is clear .that capital formation in each sector did not necessarily keep step
with industrial income, but the average investment maintained a high level in
195657 and declined in 1958-59 below the level prevailing in the first part
of the 1950, as is indicated in Table 1. Apart from the primary and tertiary
industries:for which a larger substitutability between production factors can be
anticipated, the low level of investments in the manufacturing industries are
detrimental to rapid economic growth as the products of the industries can be
produced essentially by investment in the industry. Moreover, as the decline
in income had been accelerated, the rate of operation of the industrial capital
must have been lowered.

‘Table 1. Investment Activity in Each Industrial Sector
(in Rs. 100 million based on 1955 prices)

Investments in Investments in Investments in
Primary Industries Secondary Industries Tertiary Industries
Inh . (50 1)
1951-55 .average 13.7 57.7 8.3
1956-57 average 19.8 62.9 15.5
1958-59 average . 119 ‘ 55.8 ‘ 8.0

Turning our attention from production to foreign trade, we note that
exports increased about 20% during the period between 1951 and 1957, those
of mineral products in particular registering an almost twofold increase.
However, shipments of other products tended to be stagnant though showing
some ﬂuctuatmns Total exports, which showed a favorable increase, tended
to_become stagnant after 1958 when a sharp decrease was witnessed, suggesting
that exports are closely related to domestic production activities. Imports
decreased after reaching a peak in 1956. As for imports of raw materials,
investment :goods -continued to increase until 1956, but.then a decreasing
tendency set in. The same trend was seen in imports of consumer goods. as
in total imports. Import activity was related to production activity, and there
existed a strong correlation between imports for- the period and foreign
currency holdings at the end of the preceding period, as is illustrated in
Figure 1. The above obsérvation suggests the existence of vicious circles such
as low product1on—->low exports—low level of foreign currency holdings
——decrease in imports—low product1on Vicious circles noted here can be
analyzed by the model to be explained in Part IL

- The development of the government sector is indicated in Tablc 2, in
which the period under observation has been divided into a number of sub-
divisions, including two—1952-53 and 1958-59—characterized by political
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Figure 1, Changes in Total Imports and Foreign Currency Holdings
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Note : —— foreign currency holdings (Rs. 100 million)
------ total imports (Rs. 1,000 million) . \
Table 2. Balance of Government Finance in Terms of 1955 Prices
(in’ Rs. 100 million)
; D, Ge Gi G R . G-R
1951 51 147 17 164 .. 183 :Al19
1952-53 average 45 181 18 198 167 - 31
1954-57 average 43 153 33 186 154 32
1958-59 average 87 255 20 275 ' 186 -89

tension. From this table, it is clearly seen that the increasing government
deficit (G—R) was brought about mainly by the expansion of current expen--
diture (Gc), and that during the years of political tension, defense expenditure
(D.) increased, while government investment (GL) decreased, resultmg in an
adverse relationship between expenditure and revenue. Receipts' of indirect
taxes accounted for more than half of government revenue, while direct
taxes accounted for only 15% and other items for 30%. Owing to the delay
in the establishment of a tax system, deficits in government financing were
covered by loans from the Bank of Indonesia. The supply of currencies
registered a ‘pearly fourfold increase during this’ period, and the price level
advanced two and a half times. From this it is evident” that political tension
is directly responsible for inflationary tendcncms '

Further, the heavy dependence on indirect taxes suggests the existence of
a vicious 1nﬂat10nary circle, e.g., a decrease in production and imports—sa
decrease in receipts of indirect taxes—a’ decrease in tax rece1pts as a
whole—an increase in deficits ‘in’ government ﬁnance—>an incréase in the
currency supply—-a rise in prices—a decliné in exports——a decrease in
foreign currency holdings——a decrease in imports—->a decrease in produc-
tion. The above can be shown by a simulation’ analysm bascd on' our
econometric ‘model. ORI Lo
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As stated: above, consumption expenditures in real terms advanced only
about 20% during the observation period due to inflation and to the stagnation
in the private sectors. Also, as-the population increased by about 20%, the
per capita real standard of living remained virtually unchanged.

In:this paper, important economic indicators for Indonesia, which are
connected with the above-rnentloned economic survey, will be examined. The
variables are: sectoral outputs and income (Y1, YT, YHI Y, V), capital forma-
tion( LY, L, L' I, I G, cxports, imports and foreign currency holdings
(Xms Xos. X, My, M, Mc, M, F), balance of government finance (De, G, Gi, G,
Ti, Ta;iRos R), currency supply, prices, population, consumption, etc. The
econometric models below are formulated to highlight significant causal con-
nections among these variables. It is hoped that the models will demonstrate
the existence of the vicious circle and help to draw to our attention possible
measures for eliminating them. The computations will be treated in the next
part and the, following section. :

II. FORMULATION OF MODELS

1. Specific Chatacteristics of Models for the Indonesian Economy

By 1965, several simple models, ECAFE Model No. I, Institute of Asian
Economic Affairs Model, and more detailed ECAFE Model No. II had been
formulated and ‘tested.: ECAFE Model No. I, which was published in 1964,
1ncluded the followmg 8" equations. ‘

ECAFE Model No. I for the Indonesian Economy

Yz— Yd t+ Tt
o Y4, =G+ L+ Ei— S0
. Cr‘A35 324-1.101Y4! r=0.99
Yd z— 159 55+0 62502 L . r=0.97
..Mn-—36 57—0. 1241 Ya ¢ o r=0.54
- Ey=10.7(1.0425)¢..
 B=E—M,

T:=40.2940. 1017t oo

(The symbols of ithe variables are: Y, gross national product (GNP); Yq, gross
domestlc product (GDP) T, net factor income from abroad; C, private con-
sumptmn expend1ture I  grOss. domestic capital formation; E, exports of goods
and services; M, imports of goods and services; B, national surplus on current
account; and ¢, tlme) 5

_ The ECAFE Secretariat conducted as a part of its economic prO_]CC-
tions for Asian countries for the fiscal year 1964, economic forecasts for
the periods until 1970 and 1980 under various assumptions. The nations for
which this model was tested included the following 10 countries whose income
statistics are relatively complete: Burma, Ceylon, Formosa (Taiwan), Ind1a,
Indonesia, Korea, Malaysia, Pakistan, the Philippines, and Thailand.

5 ECAFE Secretariat, op. cit.
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A model which was published in 1964 by the Institute of Asian Eco-
nomic Affairs covered 10 countries, and was of almost the same scale as the
above-mentioned ECAFE Model. The projections yielded by the model were
as follows (unit is million U. S. dollars) ;

Instltute of Asian Economic Aﬂ‘alrs Model for the Indonesian Economy
=Yg, z+Tz ‘
Yd 1=Ci+Gi+ L+ X, — , _ ‘
Y4, ;=4533.004-0, 370372 I 7=0.8782
(0.39574)7=* ‘

C:+G:=322.60+0.9000 Y; ' 7=0.8740
(l.1616) ‘

=8.84(1.0434)
M,;=8.92(1.0488)*
T,=17.00+48.7¢ ,
(The variables are the same as already mentioned. The growth rates of exports
X; and imports M; were computed based on the values estunated from the
foreign trade matrix.)

The Institute of Asian Economic Affairs made prOJectlons for the period
until 1980, while the supposition of marggnal capital coefficient was changed.s
The above simple models were built to make aggregate projections, and
the same model was applied to each country. No adjustment was made to
take account of the structural characteristics of each country. It was, there-
fore, to be expected that these models would be too simple for a structural

" analysis of the Indonesian economy. In these two models, several equations

representing production function, consumption function, import function, etc.,
performed poorly. Undoubtedly, these simple models were inadequate for
approximating the economy realistically.”? A iodel which made detailed
adjustments for various problems was first formulated in 'ECAFE Model No.
11.e Model No. II, introduced in 1964, .reduced the probléms of the Indo-
nesian economy in the 1960’s to: (l) stagnant exports, (2) a.decline in the
rate of operation in the manufacturmg industry, (3) inflation, and (4) a leveling-
off of private consumptwn, as already stated in the preceding part. Thc
increased to 18. Thus, the v{réfk resultcd in the reestimation of data, which
was more consistent 1nternally, and in a new set of estimations and simulations.

ECAFE Model No. II for the Indonesian Economy

6 See Akira Onishi, “Aggregate . Economic Projections for Asian Countries,” The De-
veloping Economies, II-3 (Sept. 1964), especially Section II.

7 Above two models are in a causal connection which is represented by the following
relationship : determination of GDP' by production function—explanation of demand
components other than investment—determination of investment of this period as
residual. It seems to me that this fact gave these models specially interesting charac-
teristics peculiar to the supply-ceiling type model, but it is hard to say that the nature
of the models was completely evidenced in the paper.

8 ECAFE Secretariat, op. cit. . : -
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. (1) Government revenue function (R)

R,—2 7140.09358 (V+ M+ M.+ M) - 1+u1 ¢
-(0.08225)
R 08266 $§=0.82 (N=5, 1954-—58)

(2) Government non-mxhtary current expenditure functlon (G.— D)

(Ge—D.)e=111.76+1500R, +u; ,
(0.660)
R=09350, §=1.06 (N=8, 1952-59)

(8) Currency supply function (H)
H,=71.97+10.63(G.+Gi—R).+us ¢
(5.55)°

R=0.9082, §=19.66 (N=9, 1951-59)
(4) Production functlon for primary industries (Y7)

Yy, =57.524+05854 S I, j4u, .
© (0.1107y%

| 209479, §=182 (=8, 1952-59)
(5) Production function for secondaly industries (Yz)

Yz g—A4‘ 52+5 293Mr g+0 04313 Z(I,.+G1)]+u5 t
. (0.441) . (0.06684)"=

R=09627, S=115 (V=8, 1952-59)
(6) Income explanatory equation for tertiary industries (¥Ys)

Yy, :=11.5240.3221 (Y3 + Ya)i+tt6 ¢
(0.2205) .
R= 08560 8=202 (N=9, 1951-59)

(7) GNP explanatory equation (V)
Ve=25.28+L111(Vi+ Yot Yot Yoo tur, o
.o (0.117) .

R=09957, §=141 (W=9, 1951-59)

. (8). Price level function (P)

P,=55.84-0.4859 (HI’,P +i;/ss_1’19gs_) s
0.0703)y ¥ - Vs /i1

R=09307, §=11.52 (N=8, 1952-59)
(9) Mineral products export functlon (En)
Ep, o =176-+0.1588Y, 1 11867 (475 ) +us.c
(0 0304) (2.625)
R=0.9405, §=0.32 (N=8, 1952-59)
(10) Other products export functxon (Eo) i
E,, =684+05465 (L&) +0.02630(4 Y1)5+um t
(0.7785) (0.10373)
- R=0.6744, §=0.28 (N=8, 1952-59)
(11) Investment goods import function (A4s)
Ms L—A5 95"]‘((1) 8324)(Em+Eo);+un :
R=06282, §=0.56 (N=8, 1952-59)
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(12) Consumer goods import function (M) -..
Moy =205+0.01137F;_1+uss, ¢
. (0.00635)
R=09196, §=0.57 (N=9, 1951-59)

(13) Raw materials import function (M)

M, ;=12.94+0.6288 (Fon+Eo),+0.001002 (4E*), _y+uyy, «
(1.2806) (0.004209)

R=0.6936, §=0.52 (N=7, 1953-59)
(14) Domestic capital formation function (I,+G;)

Lp+Gi)=1.514+2. 853Ms P AT
(1.095)

R=0.9681, §=0.87 (N=9, 1951-59)-
(15) Private consumption expenditure definitional equation (C)

Gt=Vz—(Gc+Ip+Gi+Em+Eo~Ms—Mc';‘Mr)b
(16) Exports in dollar definitional equation (E®)

t'—(PE’ m m+PE 0 Ea)t ’ . .

(17) Foreign currency holdings definitional equation (F)

EFy=E%— (Po(M;+M:+M)}:+ W+ F._,
(18) Per capita consumption definitional equation (4)

¢

4=(5),
(The symbols denote as follows: 32, estimated value of correlation co-efficient ;
S, estimated value of standard deviation of error terms (adjusted for the
degree of freedom); N, the number of observation period ; *, significant at 10
percent level; **, significant at 5 percent level; *¥* significant at 1 percent
level; 4, increase; D., defense expenditure; G, total government expenditure ;
Gi, government investment; Ip, private investments; Yy, net factor income
from abroad; Pz, m, export prices of mineral products 24, world agricultural
product price index; Pg, 0, export price of other products, P, import price
index; W, net forexgn savings or net capital inflow from. abroad.)

Figure 2 shows the flow chart of this model. The graph is divided into
three parts, the government sector, the private production sector, and the
private consumption sector, forming a recursive. model where the private
consumption sector is decided after prior settlement of government and private
production sectors. . In the structural equations, structural coefficients of (1)

‘government. revenue, (5) the production ofsecondary industry, (9) exports of

mineral products, (10) exports of other products, (11) imports.of investment
goods, and (13) imports of raw materials were" not significant. The model
was a recursive type; and in view of the fact that the least square method was
adopted for estimation, the result of the estimation cannot necessarily be said to
have been favorable. In particular, (a) the decline in exports following' the rise
of domestic prices was not ‘explained by this model, due to the 1nadequency
of equatlons (9) and (10); (b).as imports of investment goods’ and raw materials
were not explained satisfactorily, and as capltal accumulat1on ‘was represented
significantly in the production function of the secondary 1ndustry, the difficulty
in imports due to the shortage of foreign currency holdings and the.consequent
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stagnancy in the manufacturing production and investments cannot be said
to have been illustrated. From the above, the initial description of economic
problems and the evaluation of vicious circles cannot be said to have been
confirmed. In the following part, our econometric models will be introduced
so as to cover these pomts Table 3 compares number of equations, observation

Flgure 2. Flow Chart of FCAFE Model 11
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Notes 1) L GOVERNMENT ‘SECTOR—KR, govcrnment revenue ; Ge, government pur-
chases of goods and ' services; Do, defense ‘expenditure; Gji, government invest-
meént; Ge4'G;— R, deficits of government finance; H, currency supply.

II. PRIVATE SECTOR (Production)—Yj; primary industries income ; Yy, secon-
‘dary industries income Yy, ‘tertiary :industries income; Yn‘, net factor income
from abroady V; GNP; P, price level. o
II. PRIVATE SECTOR - (Expenditure)—1Ip, pnvate investment ; Ip+Gi, - gross
domestic. cap1ta1 formation ; My, imports of raw material; Mo, imports of con-
sumer goods; M, imports. of investment goods Pp, import price; F, foreign
_ currency holdmgs, W, net. forelgn savmgs or . met capital 1nﬂow from abroad
. En, exports of mineral products, E,, exports of other products ‘P4, world price
" of agncultural pxoducts, Prm, export prices of mmeral products; Pz, export
prices of other products E*, export in dollar; C pnvate consumptlon 4, per
capita consumption ; N, populauon
2) —» relations in this period; --- relations with some tlme-lag, O _]omtly dependent
variables ; [] exogenous vamables . .
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period, etc., among the above-mentioned three models as well as ICU Model
No. I and ICU Model No. II as seen below.

Table 3. Comparison of Models for the Indonesian Economy

Name of Moads  Mefhod of  Number of  Obgrvation  Forccasing
ECAFE No. I DLS 8 1952-59 1960-80
Institute of Asian Economic Affairs DLS 7 1953-59 1960-70
ECAFE No. II DLS 18 1951-59 1960-70
ICU No. I TLS 13 "1959-59 1960-70
ICU No. II ILS and TLS 30 1952-59 1960-70

Note: DLS...... Direct least square method =
ILS...... Interaction least square method
TLS...... Two-stage least square method.

2. Formulation of Models for the Indonesian Economy

(ICU Model No. I and ICU Model No. II)

As stated in the foregoing paragraph, some of the problems which were
taken up at the time of formulation of ECAFE Model No. II, such as (1) an
inflationary tendency, (2) stagnant exports, (3) a non-improving level of con-
sumption, and (4) a lower rate of operation in the manufacturing industry,
were not actually proved. The structural equations were estimated by repeat-
ing simulation tests under strict standard of estimation. In formulating models,
a simple model with about ten equations was estimated by the two-stage least
square method as the first approach. Taking this model as the prototype, a
larger model with about 30 equations was estimated.

. The prototype model involved 13 equations. This model w1ll be called
ICU Model No. I. Structural equations are shown below.

Econometric Model for the Indonesian Economy
(ICU Model No. I) :
(1) Private consumption expendlture deﬁnltlonal equatlon @
Ci=Vi—Ge, i —L— X+ M,
(2) GNP estimate equation (V)
V= 436+(1 06?)Yc+ut
R=09921, §=151..
(3) Production. functlon (Y)
=91.98+0.4057 ZI" +3977G:+u,
0.0237y=° ~ (0.720)
R=0.9903, §=1.56_
(4) Investment funcnon. )
L=271+41.024M,4-0.1159 (4V), +u
- :(0.134)  (0.0376) ' .
R=0.9689, §=043 g pe
(5) Import function (M)
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" M,=11446+0.01363F,_,+0.1066 (V). +1.367.X, +u
(0.00260)  (0.0522) (0.482)

R= 0.9102, S= 0.58
(6) Export function (X)
Xt 2.824-0. 08703 Yt+‘0 020102, +u¢
(. 01589) (0.00610)
R 09237 §=0.20 ’
(7) Prlce level function (P)
PI —Al 16 62-+2.309H, + 1. 436Vr|-uz
(1.113)  (0.478)
R=0.9500, §=9.10 ‘
(8) Currency supply function (H)
H,=6.87+0. 3174 Z (G- R),-I—O 9525 (G— R);—i-u;
(0. 0423)’ =0 (0.1292)
R=0.9890, §=0.76
(9) Government non—mlhtary current expendlture function (Gc D.)
(Ge—De)r=a2. 93-|—1 046De ++0. 6308R; 1+u
0.173) ~ (0.2442)
R=0.9453, §=0.89 C
(10). Government revenue function (R)
R;—Z 84+0. 4123Gc :+0. 71490, +0.05006 Z(G R)j+u
(. 0975) (0.3252)  (0.03917)=°
R= 0.9106, §=0.74
(11) Increase in GNP deﬁmtlonal equation (4V)
AV, =V, —Vi,
(12) Government expendlture deﬁmtlonal equation (G)
Gt-‘Ge L+G'L t
13) Private investment definitiorial equation (Z,)
Ip L=It G’l t
(The symbols denote as follows: },/%; net capital stock after depreciation ; F,
foreign currency holdings; D, defense expenditure;’ R estimated value of
multiple correlation coefficient ; S, estimated value..of standard deviation of
error terms.) . .

This model was estimated by the two-stage least; square method with the

good fit of each equation. The result of the final test ‘was fairly favorable as.

indicated in Table 4. Except for private investments, the correlation coeflicient
between estimated values and actual values was more than 0.8, and the rate
of errors was small, registering less than 2.4% in .GNP. : A relatively good fit
was found for GNP, national income, private consumption, government
revenue, government expenditure, exports, etc., while the fit was relatively
poor for investments, imports, the currency supply, the price level, etc. A
recursive analysis of this model is illustrated in Figure 3. A special feature
of this model was that X, M, P, H, R are determined simultaneously and
connections among the economic indicators in this period can be evaluated in
full. First, production income, GNP and its increase; and current government
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expenditures are determined : then, imports, government revenues, currency

supply, price level and ‘exports are obtained snnultaneously I'mally, invest-
ments and consumptlon are determmed

Flgure 3. Flow Chart of IGU Model 1 for the Indonesian Economy
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However, Model No. I was much too 51mple, as all three industrial sectors
were lumped together. There was no.explanatory equation for foreign currency
holdings, and they-were treated as an exogenous variable. For this reason,
we decided to formulate a larger model taking ICU Model No. I as the
prototype.

ICU Model No. IT was formulated with 30 equatmns Structural equatlons
are mentioned below. The estimation was made by a joint use of the interac-
tion least square method and two-stage least square method. The results of
the estimation are shown below, and the graph of recursive analysis is illus-
trated in Figure 4. The results of interpolation in the final test are shown
in comparison with actual values. The rate of relative errors and the correla-
tion coefficient between.actual valucs and interpolated values in the final year
are also shown for. reference:

Econométric Model for the Indonesian Economy
(ICU Model No. II) -
(D Prodiiction functlon for primary industries (Y’)
YIz—55 91+0 173612 Ip ;”+u1 t
< (0.0205)+°
- R=09545, §=1.98
(2) Production function for secondary industries (Y™0)
Y”L-All .494-0. 3693Mr ++0. 1558[1, A0, 2746G1, t"l"uz ¢
: 0.1027) . (0.0800) (0.0913)
R=0.8888, S=164
(3) Production functmn for tertlary industries (Ym)
YHI -26 334007291 Z‘ I, 40, 2000G7, ++0.5947 (40n)1+us,
(0.01746)=° (0 0543) - ~(0.0817)
R=0.9458 $=1.13
(4) GDP definitional equation (Y)
Yt= YIZ+ Y11t+ YIIIt
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(5) GNP cxplanatory equation (V)
4’ 15+l 066Yc+u5 t

L)
R=0.9657, §=3.12

(6) Private consumption expenditure definitional equation (G)
Ci=Vi— I —G,, i — (Xe— M) ‘ ;

(7) Primary industries investments funcuon (Ip‘)
I, % =a7.11+0. E’»719Ms i+, 197M1's ¢+0. 03349F; s, .
. (0.2272) (1.049) (0. 00956)
R=0.8473, §=2.19

(8) Secondary industries investment function (/")
L, 1,=30.18+0.06509 7, _, +1.048 (40m): -+, :
) (0.01459) (0.267) :
R=09156, §=3.81" Lo

(9) Tertiary 1ndustrlcs investments function (I,,m)

I, 11, =48.76 +0. 4-385GL ++0. 1372[,, X
(0.0811) (0. 0764)
R=0.8985, §=1.69
(10) Private investments definitional equatlon (Ip)
lp b—Ip tI+Ip tn+Ip &III ‘
(1D) Gross domestic capital formation deﬁnitional;équation 03]
Il Ip, c+Gz ¢ - '
(12) Mineral products export functlon (Xm)
"X, :=A7.75+40. 3591G1, ++0. 1675(0m)¢+0 2577Ipn b1 F g,
0.1281) (0. 0509) (0.1094)
R=0.8832, §=2.73
(13) Other products export functlon (X
Xo, :=65.924-0. 3957 (4G3):+0. 1078Pz c+u13 ¢ o
(0.1006) ~ (0.0535 Cnd
R=0.9010, §=2.34 :
(14) Total exports definitional equatlon (X)
Xi=Xo, :+ X, s
(15) Investment goods import funct1on (Ms)

Ms c—Al 58+0 3211G1, ++0. 03727F; 1+1l15 ¢
0.0849) - (0.00703) "

R=09081, §=1.74
(16) Function for 1mported raw matenals for consumplon (Mye)
M., 1=55.55+a0. 3176De . 1+A0 1629Pm ;+u16 ¢
(0.0722) . (0.0526) -
R=0.8829, §=268 -
(17) Function for 1mported faw matenals for investment (Mys)
M., :=0.8240. O7026G1 ++0.001791° Z} Iy, m; +0 1022(40m)¢+u17 ¢
T (X 02228) (. 000987)i 0 (0 033 )
| £=0.8871, §=048. S
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(18) Consumer goods (food) import function (Mes)

M.; =18469+0.07102F,_, +0.00293N, +uss, ,
(0.01498)  (0.03300)
R=0.8742, §=2.94
(19) Consumer goods (others) 1mport functlon (Meo)
Mco i=al l7+0 09331 F,_,+0. 1954G; ;+u19 ¢
-+ (0,00526) (0. 0635)
R=0.8736, §=1.30
(20) Total imports definitional equation (M)
Mc—Ms, t+Mrs, L+Mrc, L‘+‘Mcf, L+Mco,
(21) Foreign currency. holdings definitional equation (F)

FL=—11—1.4§ {Px, e Xc‘—Pﬁi, ;:Mz} + szFz-1

(22) Government non—milifary current expenditure function (G¢)

Ge,1— D, :=128.32+1 049De ++0.6237R,_ 1F Uz, ¢
0.182) ~ (0.2598)
R=0.9406, §=9.33
(23) Government expenditure deﬁmnonal equation (G)
Gc—Gc t+G1, ¢
(24) Increase in government 1nvestments definitional equatlon (4Gy)
AG’L L—Gz z"Gz t—1
(25) Indirect tax recelpts functlon (Ty)
T, =3.3141 026M;+57 42Q,+u25 ¢
(0 270) 7.74)
R=09434, §=5.57
(26) Direct tax "receipts function (T)
T4, :=40.1940. 074‘5300 +0.1493Y,_ 1tttz ¢
(0.01738) (. 0453)
R=09182, §=147 :
27) Other government revenue functmn (Ro)
R, =150. 10+0 294971, ,+2. 131Ms o—1+0. 18220,; to1Hetan, ¢
(0.1156) ~ (0.671) (0. 0554)
R=0.9389, S 3.99
(28) Government revenue definitional equation (R)
Ri=T; +Ta :+Ros -
(29) Currency supply function (H)
H,=70.03+0. 9091(G¢-R;)+0 3978 Z} (Gi— Rq,)'{"uzg.
Q. 1042) (0.0355)=°
R=0.9920, §=6.53
(30) Price level function (P)
P;—-A96 06+0 3321&"‘1 170V;+u30 t
. (0.0866) (0.383) 3
R—0.9506 §=9.04

(The symbols denote as follows : 22, estimated value of multiple correlation

0 A - . » . 3
coefficient ; S, estimated value of standard deviation of error terms; *, signi-
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ficant at 10 percent level; **, significant at 5 percent level; ***, significant
at 1 percent level; Gi, government investments; Om, production index of
mining ; Py export prices; D, defense expenditure; Pm, imports prices; N,
. total population; Q, dummy variables.)

Figure 4. Flow Chart in This Period
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4

As regards structural equations now obtained, the relative errors ratios
in the final year were mostly less than 8% (YT, YU, Y, V, T, T4, R, G., G,
H, P, My, Mye, Moy, M, X,, X), and even those terms which registered the
relative errors ratios of more than 8% showed good fit during the period
under survey. The correlation coefficient between actual value was over 8%
with only one exception (Mey).
The main structiral equations will be examined below.
(A) Production function (Y1, YU, yu)
Y1=55.91+0.1736 Z I I"+u
Y1=48.654-0. 3821Mr+0 1122Ipn+0 220967’z _1tu

Y1i=26.3310 07291 (Z}I,,IH”—I—IPHI)+O 2000G1,+0 2947 (AOm)—i-u

In ECAFE Model No. II, Y! was explamed by Z}Ip i Y by M, and
Z(I,,+G7,), and Y by (YI4+Y1); private mvestment was not class1ﬁed by
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industrial sectors and was used as an explanatory variable in the production
functions of primary and secondary industries. It was explained that this was
attributed to a lack of industrial investment statistics. The new model, we
believe, made a significant step forward in that it can evaluate investment by
industries. As a result, tertiary industry was explained by an original explan-
atory variable ofv'income, but not through a market equation. In the ECAFE
Models the structural parameters of the investment function was not significant,
while significant parameters were obtained both for the private and govern-
ment investment functions. The finding that imports of raw materials constitute
a principal factor for short-term fluctuation in the output of secondary industry
through changes in the rate of operation was also observed in the present case.
For reference: ECAFE Model No. 11

Y1=57.524-0.2854 z I s+ -
Y= 14,52+ 5593 4,4-0.04313 z (Tp+Gi)+u

Y™1=11.5240. 3221(Y1+ YH)t—i-u
(B) Investment Function (I, LY, I,1)

I,'=49.11+0.3719M,, _,+2.197 M, +0.03349F_, +u
1;1=30.18-+0. 6é’509F_1'+ 1048 (40.)+u

I, =48,763-0.4985G;+0.1372, " +u
For reference : ECAFE Model No.'II
(I+G)=151+2.858M+u
As:in the case of ECAFE Models, an estimation was made to examine
the importance of the influences of. imports of investient goods and raw
materials on investments and further of foreign currency holdings upon capital
formation. Investment in tertiary industry was explained in connection with
investment in secondary industry and public investment. In manufacturing
industry, the increase in production of mineral products (40.) was added in
explanatory variables as an indicator of the tendency of demand. Conse-
quently, on the whole, investment functions were divided by industries, and
the analysis can besaid to have become more ' detailed by the use of ex-
planatory variables of various kinds.

(C) Government Revenue and Expenditure
T;=15.88+0. 8609M+53 22Q-I-u
T3=10.1940. 07453G¢ _1+0 1423Y_,+u

" R,=a50.604-0. 9949 1 42 131Ms -1+0. 1822Gc -1+u
R T1.+ Td+Ro -

(Ge—D2)=128.32+ 1:049.D,+0.6237R_, +u
7 G=Gc+G1; .

In the present case, government revenues were divided into three parts;
indirect taxes (T%), direct taxes (T), and other revenues (R,). Therefore, the
analysis was improved compared with a single government revenue function
(the fit was not good) in the ECAFE Models. Indirect taxes were explained
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by imports, and dummy variables. The improvement in the fit of equation
(25) by the addition of a dummy variable is to be expected because the tax
system underwent a change during the period under observation, i.e., func-
tioned as an exogenous change in the structural determinants of the equation
(25). As for direct taxes, government investment was used as an indicator of
income at tax sources and the degree of urgency of the assessment. Current
government non-military expenditures were explained by the military expend-
itures, and government receipts, etc. In comparison with the ECAFE Models,
this model is advantageous in analyzing in more detail the balance of govern-
ment finance through estimation of functions of revenues by leading sources.
For reference: ECAFE Model No. II , B
R=2.71+009358 (V+ Mr+ Mo+ M) +u .

(Ge—D¢)=411.76+13500R+u
(D) Inflation (H P)

H=69.22+0. 9392(G R)+0 3590 Z (G—R);+u

P=196.98+0.3503 H+ 1. 179V+u
As in the case of ECAFE Models, the currency supply was explained by
deficits in government finance; the price level, by the relationship between
the currency supply and GNP. GNP registered positive coefficient to the
price level, and this may be attributed to a sharp increase in the velocity of
circulation. In the ECAFE Models, the currency supply which is regarded
as a stock variable was explained by government deficits in this period which

is a flow variable.
For reference: ECAFE Model No. II

H=7197+1063(G.4+G:—R)+u

_ 134 * Vigss H.pP
P_55.34+0.4899( o —x 7

(E) Exports (Xm, Xo, X)
X =a7.75+0. 3591G1+0 1675 (40m)+0. 257711,”_1 +u

X,=65.92+0. 3957 4G)+0. 1078Px+u '
X_Xm'l_AXO
For reference: ECAFE Model No. II

X 100)_1+u

En=176+0.1318Y™, _,-+1867(4 Prn)tu
F,=6.84+0.02630 (4 Y1)+0.5465(%) +u

E=En+E,
(F) Imports (Ms, My, Mrs, Mcf, Meo, M)

My=1158+0.3311G;+0.08737F_ +u
M,e=55.55+10.3176D,, _1+A0*1*629Pm+u ‘
Mis=0.82+0.07026 G;++0.001791 z I 40, 1022(AOm)+u
Moy=184.6940.07102F;+0. 09293N+u

0=4L.774+0.03301F_, +0.154G; +u
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M=M3+Mrc+Mrs+Mcf+Mco

In the case of ECAFE Models, both X, dnd X, were explained by
indicators of supply capacity and of relative differences in prices, but functions
could not be said to have been significant. In this Model, exports of mineral
products (X») were explairied mainly by indicators of supply (the production
indéx for mining industry, private capital formation in the secondary industry,
and ‘public investments). ' However, we could not obtain any significant indi-
cators of prices. Exports of other items (X,) were the function of exports
prices and ‘increased public investment. The reason why the coefficient of
export price (Ps) is positive is that there was buyers’ market. We hypothesized
that inflation causes a decline in exports and attempted to measure empirically
the relationship between the two, but our hypothesis was not demonstrated
through this study, and has remained unproven since the ECAFE Models
were formulated. We reached the conclusion that, judging from the results
of previous studies and current research, there is a2 minimal influence of infla-
tion on exports in Indonesia. The reason for this is the dual structure of the
Indonesian economy which caused marked price rise .in major cities and a
slight rise in other areas of the country.

In comparison with the three-part division (imports of investment goods,
imports of consumer goods, and imports of raw materials) in the ECAFE
Models, the new model divided these components into five parts: imports of
investment goods, of raw materials for consumption, of raw materials for
investments, of food and of other consumer goods. Foreign currency holdings
performed well vis-2-vis imports of consumer goods as was the case with the
ECAFE Models. In explaining imports of raw materials for investments,
consideration was given to the various sources of demand, using government
investments, private stocks? and mining production.

For reference: ECAFE Model No. II

M=45.95+0.8324 (En+Eo)+u
M=2.05+0.01137F_,+u
=42.94+0.6288 (Br+ Eo)+0.001002(4E)_, +u
M=M+ M.+ M,
(G) Others (capital balance, W)'
W=206.41+49.579D,, _1+48:17t+19387Gi+u

The external balance of capital flow was treated as an exogenous vanable
in the ECAFE Models, but we treated it endogenously in this model.

Facts to be observed from estimated results of the abdve-mentioned eco-
nomic model of Indonesia- are as follows:
(1) Existence of a vicious circle; namely: stagnant capital formation —
stagnant production and exports— low level of foreign currency holdings
——low level of 1mports—>stagnant capital formatlon L =Xl Fl— 1Y),

® I chose capital stock as an explanatory variable because imports of parts for making
up depreciation is largely due to the volume of capital stock accumulated by the previous
year.
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(2) The vicious circle results in a low level of imports, real income, and capital
stocks which in turn results in a reduction in government revenues.  On the
other hand, current government consumption expenditures increase mainly
due to larger defense expenditures. Government finance tends to show chronic
deficits, and this i3 a main factor contributing to inflation; (¥Y{—T4l and
from M}—T:} to R|; on the other hand, D.}t—G.t, (G—R)1—H1—P?).

The vicious circle and deficit spending of the government are reasons why
the Indonesian living standard has failed to rise. A simulation analysis on
this aspect will be made below.

III. SIMULATION ANALYSES

1. Results of Forecasting for the Period up to 1970
Results of forecasting for the period up to 1970, using the above-menuoned

models, will .be: described below. For the convenience. of companson, the
results of long-term forecastlng used various models as shown in Table 6. For
economic forecasting, the method of extrapolating exogenous variables, the
de51gnat10n of initial conditions, and the estimation of parameters anticipated
to change in the future are important.

(1) In the case of ECAFE Model No. I, because margmal propensity to import
was “negative,” andthe marginal propensity to consume was greater than
unity, the use of thesé unusual coefficients for long-term extrapolation’ during
the period of observation was considered inadvisable. Therefore, the average
propensity to consume of 0.924 and the average propensity to import of 0.0641
were employed. The ‘estimated value of average growth rate of GNP for the
period up to 1970 was about 2.5%.

(2) In the model analysis by the Institute of Asmn Economic Affairs, a similar
procedure was adopted to get an average rate of growth for import by elimi-
nating the . unusual tendencies in the 1950’s. Two propensities to consume
(government and. pr1vate) were calculated by the estimation of two consump-
tion functions. For exports and imports, the result of special analyses of the
trade matrix, was ut111zed The marginal capital coefficient ranged from’ 2.51
to 2.70. - The average growth rate was esumated at 2.65-2. 29% for the permd
up to 1970.. i

3) In EGAFE Model ‘No. TI, exogenous var1ables and ‘constant terms in each
.equation were demgnated as data variables; and (a) Ge Gi, Ge and R (eco-
nomic policies), (b) H (financial policy), (c) M;, M., and M; (import restriction
policy), (@) Pu, Pz.o, Pr, u (as the parameters standing for changes in foreign
exchange rate), (¢) W (as new grant induction policy) a. total of 12 variables
were designated as policy variables. Among these Varlables, those which were
estimated by the mean value for the past or by the extension of ‘trend were
N, Yu, Pay P, Pz o, Pz, u, W, etc. Equat1ons for Y; and R were revised, and
the values for G; and D, were fixed by new treatments. These- spemﬁcatlons
can be summarized as follows: (i) The government will' be successful in the
revision of the taxation system from 1960 as was announced at Dekon; (ii)
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defense expenditures will not be increased from 1963; (jii) the government
will increase investments after 1960, even if Treasury accounts register deficits;
(iv) import policy will not be -altered, no new import restriction measures
will be adopted; (v) from 1960 the government will succeed .in pegging export
prices, while on the other hand, import prices in dollar terms will decline;
(vi) the government will succeed in realizing a larger scale capital inflow;
(vii) international prices of agricultural products will rémain stationary at
the 1960 level. Assuming favorable overseas environments and government
efforts for economic development, the growth rate for the period wup to 1970
1s estimated at 3.1%.
4) In ICU Model No. I, the equations were rev1sed the values of A, X P
were adjusted to the 1960 data and economic forecasting was made on the
conditions that accumulated deficits in the government finance will not exceed
the value of GNP in 1970, that government expenditures will not exceed 40%
of GNP, and that private capital will not show an extreme decrease until
1970. As for the three exogenous variables, D. is assumed to increase until
1966 and is fixed at 17 billion rupees after 1966, and G; to increase 300 million
rupees a year until 1969 and 200 million rupees in 1970; W is held constant
at the mean of the past magnitude; Pr and Py are fixed at 75 and 93, res-
pectively. In ICU Model No. I, efforts at economic development by the
government are anticipated to be slightly weaker than in ECAFE Model
No. II, and the average growth of GNP is estimated at 2.48%.

The results of forecasts done by - ICU Model No. IT are shown in Table
6 in comparison with the forecasts by other models, and representative cases
are shown in Table 7. The initial conditions for forecasting, as well as the
specification of structural changes and the estimation of exogenous variables
are mentioned below. (1) The estimated values for 1960 were compared with
the actual values, and the constant terms were shifted to eliminate large
observation errors, in those equations which showed considerably large dif-
ference from actual values. The revisions were made in the following eleven
terms (figures in parentheseé indicate new constant terms). M, (a2.78), M.
(73.26), M., (10.62), X, (58.52), T (4.63), H (90.95), M,s (a0.03), M.y (a85.63),
X (a561), T: (27.34), R, (144.02). (2) As in the case of ICU Model No. I,
while preventing the accumulations of deficits in the government finance and
a sharp decline in private investments, D, is estimated at 16 billion rupees a
year from 1964, and G; is estimated to increase by 400 million rupees a year
during the period between 1963 and 1966 and by 300 million rupees a year
from 1967; Pr -and Py are fixed and W is treated as an endogenous variable.
Thus, somewhat strong efforts for economic development are presumed as
compared with the Model No. I. (a) As'is clear from Table 7, the growth
rate is'2.429% for GNP, 2.02% for the population and 1.13% for private con-
sumption. The standard of living cannot be expected to improve significantly
by development efforts of this magnitude-(for a more precise meaning of the
living standard, see “Results of Policy Simulation” to be explained in the
next paragraph). (b) Shares of each industry in GNP during the forecasting
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period are shown in Table 8. It may be observed that the share of primary
industry declines, the sharé of tertiary -industry shows a slight advance, and
the importance of secondary industries remains unchanged. (c) Noticeable
changes are found in the advance of the relative share of mineral products
in total exports, i.e., 49.5% in 1970 as against 37.8% in 1960. (d) Despite the
efforts for economic development, the currency supply increased and the rise
of prices was not checked, -indicating the difficulty in checking  the inflation.

Deficits in government finance reached 13-14% every year. ‘It is likely that
the accumulated figure in the final year will almost equal GNP, and price
will show a threefold advance during ten years.10 (e) The total .of govern-
ment investment is estimated to reach 193,600 million rupees during the next
eight years, while tax receipts will be about 10% of GNP. An increase in
the government deficit, therefore, appears unavoidable. The anticipated
public deficit and the inactivity of manufacturing  industries are bottlenecks-
to economic development. -Strenuous efforts are required for further growth.

Table 8. Industrial Siructure during the Forecasting Period (%)

yI yit yur
1960 60.5 ' 9.8 29.7
1965 58.8 76 336
1970 55.4 91 35.5

2. Results of . Policy Simulation

In this part, the effects of three kmds of policies will be explamcd through
the method of simulation.
¢)) An increase in defense expenditures (D.). Defense expenditures in 1954
were changed from 46.1 to 92.2 billion rupees, this data being interpolated
while. the values -of other exogenous variables were. held constant.

(2) Decrease in government investments (Gz) The interpolation was applied
after changmg government investments in’195¢4 from 33.7 to zero.

(3) Increase. in foreign currency holdings (F). Foreign currency holdings in
1954 doubled or increased by 256 million dollars by means of an increase in
capital inflow (W). ‘

- In these simulations, net foreign savings or net-inflow of foreign capital
from overseas are treated as exogénous variables. Of the seven exogenous
variables in. ICU Model No. II (N, Omin, Pz, Pm, De, Gi, W), one of the
three varlables (De, Gi, W) was shlfted in 1954, Results of the following
interpolation are shown in Tables 9, 10, and 11. Further, the result of the
interpolation based upon combined initial changes of an increase in defense
expenditure ‘and a decrease in government investment is shown ird Table 12.
(1) The case of increased defense expenditures (De). In the same year that
D, increased, an increase in the currency supply (by 88.8%) and a rise in the
10 Prices used ‘here are GDP deflator. Naturally, the risef.inl‘;thc cost of living in urban

areas seems to be far greater.
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price level (29.3%) were observed. This resulted in an inflation which saw a
25% rise in prices. As a consequence, GNP in the following year declined
(5.9 or 4.5% vis-a-vis the. pre-inflation year), and imports also experienced a
downturn of 14.6%. With regard to the accumulation during five years,
significant effects were the increase in the currency supply and the intensified
inflation (see Table 9).

(2) The case of decreased government investments (Gz) In this case, produc-
tion fell conspicuously in both the short-run and -long-run. GNP decreased
by 9.0, 9.9, 1.7, 1.7, and 1.4 respectively for the five years after 1954. The
decrease in the 1954-55 period accounted for nearly 7% of the actual value
of GNP for the year. The decline in GNP during the five years from 1954
to 1958 reached 23,700 million rupees. In comparison with the decrease in
investments of 3,370 million rupees at the beginning, an overtime cumulative
investment multiplier was estimated as 7.03(237-+-33.7). This indicates that
the decline in government investments brought about the decrease of GNP to
the extent of seven times the‘amount of the decrease in government . invest-
ments (see Table 10). The decrease in government investments:implies, at the
same time, smaller -government expenditures. This is the reason why we
observed the declined level of prices during the successive five years compared
with' the results of the final test.

Thus, an increase in defense expenditures brmgs about a dechnc in pro-
duction and an intensification of inflation on a short-run basis, and a tendency
to intensify inflation in the long-run. On the other hand, the decline in
government investments has the effect of decreasing production consistently.
We can analyze the effects of the simultaneous changes in both variables
in the next simulation.11
(8) In 1954, a govérnment investment of 3,370 m1111on rupees was eliminated
and -defense’ expenditures were increased by the amount equivalent to the
reduced investment. In other words, the priority of government policy was
shifted from:‘economic growth to national defense. Net foreign savings or
net inflows of foreign capital from overseas (W) were treated as an endogenous
factor. As is shown in Table 13, the resulting decline in GNP during the
six years from 1954 to 1959 amounted to 36,000 million rupees. That is to
say, the shift of one unit from government investment to defense expenditures
brlngs about a decline of eleven times the figure for the decreased investments
in GNP within the six years. The currency supply also increases in the long-
run, causing prices. to rise (about 12% in the following year). Private con-
sumption has to ‘be curtailed by.more than 10% at least during - the three
years (see ‘Table 13). : : . '

‘The above simulation analysis will be instructive for uriderstanding the
economic influences of an increasing defense outlay. Next, the simulation
analy51s on the effects of an induction of forelgn capital will be discussed.
(4) When W is increased and F is increased by 256 million dollars in 1954,
GNP increases by 8,900 million rupees during the succeeding five years. Every
11 As IGU Model No. II is a non-linear model, effects cannot be simply added.
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‘Table 13. . Decrease in GNP due to Increased Armaments Expenditures

i Interpola'téd Vafue of GNP ‘Actual Value of GNP Difference
1954 116.1 ' _ 125.2 B "4 91
1955 1187 - 130.7 A120
1956 : BLINE : : 136.5 A 54
1957 143.0 149.7 467
1958 - : 139.6 . '141.3 i L7

1959 - 1390 : 1407 LT

industrial sector witnesses increase in production during the 3-4 years, and
inflation slows down' to some -extent. If we assume that this 256 million
dollars (2,939 million rupees'converted at the rate of 11.48 rupees per dollar)
is financed by borrowing at a six  percent annual interest rate, the sum of
the original fund plus the accumulated interest payments amounts to 3,939
million rupees (i. €., 2939 1.06%). - The difference :of 4,967 ‘million rupees, the
difference between the GNP increase .of 8,900 million rupees and the total
cost of 3,939 million rupees, is identified as a pure development effect.. In
other words, a loan of 100 million dollars with interest -at 6% per annum
produces profits of 1,900 million rupees (170 ‘million dollars) during the five
years. This makes it possible to measure thc long-term economic effects of
a lean, or, the shadow price.12

A brief summary of the simulations is given below. (a) An increase in
defense expenditures brings about a decrease in production and a rise in
prices in the short-run, and:a rise in prices in the long-run. (b) A decline
in' government investments consistently causes a decline in production. (c) If
government investments decrease by one unit and ‘an increase in defense
expenditures is -effected, an elevenfold decrease in GNP will be brought
about within six years. ‘(d) The induction of one unit of foreign cap1ta1 will
produce 1.7 units of profit within six years, assuming that the interest is 6%
‘per annum. Thus the importance of the shift of emphasis from national
defense to economic development and the pos1t1ve induction of foreign capital
for economic growth has been shown. h

'IV. CONCLUSION

The findings of this paper are as follows:
(1) Based on time series data of the revised national income statistics, we
have formulated ICU Model No.I with 13 equations and - ICU Model No. IT
with 30 equations. Both models performed well, and provided useful economic
insights into ‘the complicated causal relationships -within the Indonesian

12 In view of the fact that loans with interests added will be repaid in dollars, the
shortage of foreign currency holding will become a problem. However, adapting the
methods of development such as production sharing, etc., into consideration, it is
presumed that the repayment of loans can be made by products; therefore, no premium
is added to dollar. co
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economy. : :
(2) These two models include the production, - expendlture, pubhc finance,
exports and 1mports sectors. The vicious circle in which a low level of invest-
ment gives rise to another low level of investment, and the process of infla-
tionary development follows an unrelated increase ‘in’ ‘government expendlture,
as well as the existence of causal relationships between the non-improving
living standard and the above two factors, were demonstrated.

3) By the use of ICU Model No. II, an econom1c forecast was made under
various assumpt1ons Spec1a1 attention was. pa1d ‘to the “trends in defense
expenditures and government 1nvestments as béing the key varlables in future
development efforts. Even g1ven a con51derab1y opt1mlst1c assumptlon (an
increase in defense expend1tures and a rapid increase.in government invest-

© ments), the growth rate of GNP after 1960. is estlmated to. neither exceed

3.1% nor go under 1.7% at the lowest. The growth rate of population in
the future is estimated to exceed 2%,.and a rise in the living standard cannot
be hoped for unless the government pays spec1al attention to economic de-
velopment. This suggests that economic crises can be expected in the near
future if ‘the ex1st1ng political ‘tension: continues. :
4) An analysis usmg TCU Model: No. 1T for -the evaluat1on of government
efforts ‘at e€conomic development reveals that when- government ' investments
are reduced but defense expenditures are increased. in-the same year, GNP
will show a decrease of eleven times the above:amount in the cumulative
total for the subsequent six years. However; the economic effects of reduced
defense expenditures and- increased public -investments will ‘register - eleven
times the figure for the initial amount shifted. It is- obv1ous that the eﬁ'ects
of such ‘a shift are significant for. économic development ' P
(5)- As regards the -evaluation. of: the -economic effects of an- 1nduct1on of
foreign capital using ICU Model No. II,' we find that the aggregate total of
net-increase in GNP after-six: years will" be ‘1.5 ‘times the *amount*inducéd
from abroad, after deducting the interest payment!of six percent per annum.
If we could assume a more efficient:way of - production, & “higher tax rate,
etc., the net effects would - become -greater.. Thus, effects of fore1gn cap1ta1
1nduct10n are considered to be extremely large. -+ i

" As stated above;:quite large-scale macro-econometric models have ‘been
used in ‘this paper. Further, large-scale models dividing’ exports, imports; and
domestic production ‘by items will be necessary. for more detailed econometric
studies which' can evaluate ‘the: effects of -economic-cooperation’ by joint
production in specified industries. Such studies have already been attempted,
and the publication of these studles and the1r ﬁnd1 gs w1ll be reserved for

another occasions o

13 For this purpose, ICU Model No III (179 equatlons) has been set up, oordmatmg
macro-model (31 equatlons), micro-model for "explanation "of "domestic prodiiction by
items (42 ‘equations); ' agricultural and aquatic products 13- ‘items, mineral products 7
items, manufactured goods 22 items), export model (26:equations; 6 items) for explana-
tion of export quantity and value and import model (80 equations; 21 items) for ex-
‘planation of import quantity and value by countriés of origin: ‘The final’ test has
shown satisfactory results.





