
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 hidonesian economy, to 

foreca~t th~ selected economic variables under given assumptions, and to 

measure the effeqts of various policies. This is to be achieved through an 
econometric anal~sis which uses the available statistics and which provides 

an analy!tic~l framevirork for, t~~ Present national income statistios. 

l. GENERAL SURVEY 

1. Introduction 

Studies on developing countries seem to have beeiT accelerated after the 
North-South prbblem 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 m.uch 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 tan 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 l0,000 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 inodel 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 study conducted under the auspices of 

the Institute of Asian Economic Affairs, with some revisions and supplements. With 

the assistance of the Institute, the author ivas able to continue eponometric analyses of 

Asian countries including Japan. India, the Philippines, and In~onesia, for the past 

four years. Taking this opportunity. I wish to express my thanks to the then president 

Seiichi Tobata, directors Masakazu Shibusawa and Hideo Tajima, and other persons 

' concerned. The author visited Indonesia as a 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 Pla~Ining Divisiori. 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 Universitzis Indonesia. 
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developing countries,1 Nevertheless, it may be criticized for not includihg 

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 td irevise its 8-year program. It will give great pleasure 

to the author, shd'uld this study serve as a cornerstone for the progress of 

future studies.2 

The economic situation in Indonesia during the observation period will 
be treated below, the formulation of models will be treated in Part II~ variobs 

simulation analyses (forecasting and analysis of policy effects for the period 
until 1970) will be given in Part 111, and the conclusioh i,n Part IV. 

2. A General Economic Survey of Indonesia 

An ECAFE report ~ointed out the following as bottleri6cks in the Indo-

nesian economy in the 1950's8 : (1) a decline in the rate of- operation in the 

manufacturing in.dustries ; (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. Howevqr, 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 o/o, an indication of a fairly high annual growth rate of 
more than 30/0' During this period, primary industry regist~fed ~ steady 

increase of 400/0, though some r~cession 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 ljncrease) but a shatp decline (about'40o/o) set 

in during the period 1958-59. The reason for this recession: ･ can be seen in 
various factors sucll as political instability, ' (rebellion in Sumatra <ahd , other 

l When I discussed my work with the staft ~i~m~ers df, tappen~s, tJn; iveisi.ias lhdonesia, 

Leknas ~vith regard to the frarhew.ork of this niodel, i wa~ fold til~i wh~ri 'i~r~e-sdale 

studies are carri~d on in the future, an undeistanding of (1) the strtidttife of* the inter-

islands and (2) the dual structure of urban arid rufal areas will becbme ah'imphrtant 

2 Prof. Gunawan of the Universitas Indonesia is now being transferied to Bappenas 

for conducting econometric analysis. 

3 ECAFE. Secretariat, Long-term Maero-economic Projections for_ Selected ECAFE Countries 

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 ;ndoTlesia. Amo!~~ those. IndQnesi~ 

(New Haven. Conn., H14man Relations Area Files, 1963) edited by Ruth T. McVey is a 
reliable one. Chapter 5 of this book "From Colonial td Guidec E~onomy" by ti~uglas 

S. Pa~uw is a rclevaht survey in detail bf the indone~ian economy, though no niodel ' 

analysis was included, which applies a scalpel of sharp criticism en the 'distbrtidn of 

data. See also a paper entitled " Economic Development : Analysis and C~se Studics " 

by A Pepelasis. L. A. Mears, and ' I. Adelman in Indonesia (Djakarta. Pembarigunan. 

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 Indi)nesian economy. Influenced 
by both primary and secondary industries, tertiary industry witneSsed a 
favorable expansion : e, xcept 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 

1956~57 and declined in 1958-5g below the level prevailing in tlle first part 

of tbc , 1950's, as is indicated in Table l. Apart from the primary and tertiary 

industries fot which a larger substitutability between production factors can be 

anticipated, the IQw. Ievel of investments in tlle manufacturing industries are 

detrimental to rapid economic growtll as the products of the industries can be 

produced essentially by investment in the industry. Moreover, as the decline 

ip income had. bcen accelerated, the rate of operation of the industrial capital 

must have been lowered. 

Table 1. Investment Activity in Each Industrial Sector 

(in Rs. 100 miuion based on 1955 prices) 

Investments in Investments in Investments in 
Priinaly Industries Secondary Industries Tertiary Industries 

(1 pn) 

1951-55 average 

1956-57 average 

1958-59 average 

13.7 

19.8 

1 1 .9 

57.7 

62.9 

55.8 

8.3 

15.5 

8.0 

Turning our attention from production to foreign trade, we note that 
exports increased about 200/0 during the period between 1951 and 1957, those 

of miner.al products in particular. registering an almost twofold increase. 

However, ~hiprFlel;rts of other products , tended to be stagnant though showing 
som~: ~ti&~atioris. Itotal ex; ports, which showed a favorable increase, ~ended 

tq become ~~'ag.TLant after 1958 when a sharp decrease was witnessed, suggesting 

th~t expQrts are closely r.elated ~o domestic product,ion 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. Irirport activity was related to production activity, and there 

existed a strong dorrelation between imports for the period and foreign 
currency holdings at the end of the preceding period, ~as is illustrated in 
Figure I . The above obs~rvation suggests the existence ~f vicious circles such 

as lo~v production--~low; exports-~~10w level of foreign currency holdings 

--~decrease in imports->low production. Vicious circles noted here can be 

analyzed by the model to be ~xplained in Part II. 
The development of the government sector is indicated in Table 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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Table 2. Balance of Government Finance in Terms of 1955 Prices 
(in Rs. 100 million) 

De Gc Gi G R G-R 
1951 

1952-53 average 

1954-57 average 

1958-59 average 

51 

45 

43 

87 

17 164 1 83 

18 l 98 167 

33 186 154 

20 275 186 

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 (G.), and that during the years of political* ten~ipn, cefense qxpenditure 
(D.) increased, while government investment (G;~ decrbas~d~ resulting in an 

adverse relationship betvieen expenditure and re~rehut, Receipts ' bf indirect 

taxes accounted for more than half of government ' iev~hti~, while direct 

taxes accounted for only 150/0 and other items for 300/0' Owing to the delay 

in the establishment of a ~ax system, deficits in gd~brnmeht･ financing were 
covered by loans from the Bank of Indoriesia. The' ~upply of currencies 
registered a nearly fourfold incire~se during this p, eriod, and the price level 

zidvanbed two and a half time~: Frorii this itj is evid.e4t ~that political tension 

is direbti~ responsible for ihHa'tiohary tehdencies:, 

Further, the heavy dependence on indjrect takes stiggests the existence of 

a viciobs inflationafy circle, e. g., a decreas~ in production and impofts-~a 

deqrease in reeeipts of indirect baxes'-~a decre~s~ in ~ax receipts as a 
whble---~an increase in deficits =iri:governmenf finarice-L~an incrdaSe in the 

curfency supplyt~a rise in prices--->a decline in exp6rts--~a dedrease in 
foreign currency holding~--H>a :decreas6 in imporisl~~ decrea~b in pt(idtic-

tion. The above can be shd~n by ~ simulation 'ahalysis ba~ed on our 

econometric model. 
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As stated' above, consumption ,expenditures in real tenrrs advanced only 

about 200/0 during the observation period due to inflation and to the stagnation 

in the ~rivate sectors. Also, as ~the population increased by about 200/0, the 

per capita real standard of livin~, remained virtually unchanged. 

Ini. this paper, impprtant ec6nomic indicators for Indonesia, which are 

connect~d with the abo~~rtnentioned economic survey, will be examined. The 
variab;~s ar~,: sectoral 01~~puts and income (YI. YII. YIII. Y. V), capital forma-

tion( Ipl. Ipn, Ipm. Ip. I,.' Gi), exports, imports and foreign burrency holdings 

(X~, X., X, Ms. Mr?, 4~*~' A4. F), balapce of government finance (D*, G.. Gi. G, 

T'i. Td; ; Ro. R), currenc. y supply, pric~s, populatio~, consumption, etc. The 

econombtric models below are formulaied to highlight significant causal con-

nection~ among ~hes~ _:v, ariables. It is hoped that the models will demo~rstrate 

the' existence oj f 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 th~ , 'followj'ng septipn. 

II. FORMULATION OF MODELS 
1 Speclfic Characterzstlcs of Models f ' or the Indon~sialz Economy 

B~ I~65, ~everal simple models, ECAFE Model No. I, Institute of Asian 

Ec6norilic Affairs Model, and mdre detailed ECAFE Model No. 11 had been 

formtilated and =tested. ' ･ECAFE Model Nd. I, which was published in 1964, 
included the following 8' equations.5 

E; dAFE ~4~del No:' I for th~ Indonesian Economy 

Yt= Ya, t+ T't 

Ya, t=Ct+1t +Et'-Mt 

Ct = A35.32+ I .10 1 Yd: t r=0.99 
'-1 = Ya ;~15~ 55+0 6250~ I , . . i r=0.97 * ', = * i=0 M ~36.57-0.1241 Y(t t , t , ' r=0.54 Et= J0.7(1.0425)t, ~ = ~ ; 

Bt=EtTMt 
T't=A0.29.+. A0.l017t 

(The ~ymbqls of= :the variables are : Y, gross national product (GNP) ; Yd,, gross 

domestic: pioduct (C~DP.) ; T, net factor income from abroad ; C, private con-
sum~tion e?rpen.diture ! Ij;. gross domestic capital formation ; E, exports of goods 

aid services ; ~f, imports of goods and services ; B, national surplus on curient 

account ; and t, time.) " 
The EqAFE Secretariat ,~0ndu9~~d, as a part of its ecpnomic , ~rojec-

tions for Asian countries for tlle fisbal year ~964, economic forecasts for 
the periods until 1970 and 1980 under variou~ assumptions. The nations for 
which this , model was. tested included the following 10 countries whose income 

statistics are relatively complete : Burma, Ceylon. Formosa (Taiwan), India, 

Ind.onesia, Korea, Malaysia, Pakistan, the Philippines, and Thailand. 

b ECAFE Secretariat, op. eit, 
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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 projection~ yielded by the model were 
as follows (unit is million U. S. dollars) : 

Institute of A~.ian Economic Affairs Model for the Indbnesian Economy 
Yt= Y(s, t+ T't 

Yd, t=Ct+Gt+1t+Xt-Mt 
t-l 

Ya, t = 4533.00+0.37037 ~: Ij , r~F:0.8782 
(0.39574) J=0 

Gt + Gt = 322.60 +0.9000 Yt ?=0.8740 
(1.1616) 

Xt = 8.84 (1 .0434) t 

Mt=8.92(1.0488)t 
Tt = A7.00 + L8.7t 

(The variables are the same as already mentiQned. The growth rates of exports 

X~ and imports Mt were computed based on the values estimated from the 

foreign trade matrix.) ' 
The Institute of Asiah Economic ~ffairs in~de projections for the period 

until 1980, while the supposition of marg,inal capi'tal coefi~cient was changed.6 

The above simple models were built td mak~ aggreg~te projections, and 
the same medel was applied to each tountfy. Nd = adjusthient was made to 

take account of the structural characteristics of eaqh country. It was, there-
fore, to be expected that these models would b'e too simple for a structural 

analysis of the Indonesian econoriry. In these t~No models, several equations 

representing production function, consumption function, import function, etc., 

performed poorly. Undoubtedly, these simple mQdels were inadequate for 
approximating the economy realistically.7 A inodel which made detailed 
adjustments for various problenis was first formulated ih iECA~E Model No. 

II.8 Model No. II, introduced in 1964,L , redticed the probleins of the Indo-

nesian economy in the 196q's to :. (1) stagriant ~~Ports, ~~), a ,decline in the 

rate of operation in the manufacturihg industry, (~), ipflatidn; and (4) a leveling-

off o.f private consumption, as already state~ in the precedipg part. The 
model was formulated to con~ide.r thes~ points, and the number pf equations 
increased to 18. Thus, the wQrk resulted in the re~stimation of data, which 

was more consistent internally, and in a new set of estimations and simulations. 

ECAFE Model No. 11 for the I~. co~esian Ecp~lomy 

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 eausal ~orihection which is reptesented by the following 

relationship : determination of GDP' by production function-explanation of demand 
components other than investme~tLd~iermination of inYestment of this period as 

residual. It seems to me that this fact gave these models ~pecially interesting charac-

teristics peculiar to the supply-ceiling type model, b.tit it is hard to say that the nature 

of the models was completely evidenced in the pa~~r. 

8 ECAFE Secretariat, op. cit. * , . ' 
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（1）Govemment　revenue　function（R）
　　．RF2，71＋0，09358（V＋妬＋M8＋M3）婦＋％、，君
　　　　　　，、（0。08225）
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（4）　Production　function　for　primary　industries（y1）
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還
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（5）　Production　funct至on　for　secondary　industries（y；2）
　　　　　　　　　ホホホ　　　　　　　　　　　む　ユ
　　y2，F▲4。52＋5。293〃レ，‘＋0．04313Σ（1P＋0づ）ゴ＋π5，む

　　　　　　　、（0。興1）　、　（0．06684）ゴ旨o

　盃＝0・♀627，3唄5（N＝8，1952－59）

（6）In¢omβexplanatory　equation　for　tertiary　industries（y8）

　　　　　　　　　　ホ　　y；3，Fl1。52＋0，3221（y、＋y2）茜＋π6，ポ

　　　　　　　　（0。2205）…
盆≧・．856b，，3＝2．92（脚，1951－59）

（7）GNP　explanatory　equation（V）
　　　　　　　　ネゆホ　　7F▲5．28＋L111（昭＋yl2＋y；3＋珍）。＋砺，‘
　　　　　　　（0．117）

　、R＝0．9957，S＝L41（坪＝9，1951－59）

（8〉　Priceユevel　functibn（P）

細4曳離）（等P÷蟹壽泄）、、、＋π甲

　R＝0．9307，8＝1L52（N＝8，1952｛59）

（9）Mlneralγ・ductもexp6坐t f癖噸（E㎜）

　蘇＝1澗柵轟琉・一・醍1：§ll）（∠P甕）・＋娠

　R＝0。9405，S自0．32（丼＝8，1952－59）

（10）　Oth6r　productβexpdrt　functi6n（Eo）　　　　　団

踊84キ8：1短）（亀）⑱1講娼）・　・

　盆＝0石74タ，3＝0．28（酷8，，1952－59）

（11）Investment　goods　import　function（ルf3）

　ルf8，F▲5。95＋0。8324（E伽＋E。）ε＋π、、，む

　　　　　　　　（L2198）
　盆＝0．6282，3＝0．56（1V＝8，1952－59）
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(12) Consumer goods import function (M*) 
*** Me' t = 2.05 +0.0 1 137Ft_1 +ul2, t 

(0.00635) 

i~=0.9196, ~=0.57 (N=9, 1951-59) 

(13) R=aw materials import function (M.) 
M.., t = A2.94+0.6288 (E~ +E.)t +0'OO 1002 (AE*)t_1 +ula, t 

( I .2806) (O .004209) 
~=0.6936, S=0.52 (N=7, 1953-59) 

(14) Domestic capital formation function (Ip+Gi) 
*** (Ip +Gi)t = I .51 +2.853Ms, t +ul4, t 

( I .095) 

~=0.9681, ~=0.87 (N=9, 1951-59) , 

(15) Private consumption expenditure definitional equatiori (C) 

Gt=Vt-(G*+1p+Gi+E~+Eo~M*-McLM.)t 
(16) Exports in dollar definitional equation (E*) 

E*t=(PE, ~ Em'+pE, o E.)t 

(17) Foreign currency holdings definitional equation (F) 

Ft =E*t- {P~(M*+Me+M.)} t+ Wt +Ft_1 
( 18) Per capita consumption deflnitional equation (A) 

At C = (~~)t 

(The symbols denote as follows : R, estimated value of correlation co-efiicient ; 

S, estimated value of standard deviation of error terms (adjusted for the 

degree of freedom) ; N, the number of observation period ; *, significant at lO 

percent level ; ** significant at 5 percent level ; ***, significant at I percent 

level ; A, increase ; De' defense expenditure ; G*, total government expenditure ; 

Gi, government investment ; Ip. Private investments ; Y~, net factor income 

from abroad ; P~,~, export Prices of mineral products ; PA, world agricultural 

product price index ; Pi~, o, export price of other products ; P,~, import price 

index ; W, net foreign savings or net capital inflow from abroad.) 

Figure 2 shows the flow chart of this model. The gr~ph is divided into 

three parts, the government sector, the private prod}~c,tion s~ctor, and the 
private, consumption sector, forming a recursive mbd~r wj h~re the ~riv~te 

consumption sector is decided after. prior settlement of gpvernm~nt al}d private 

production sectors. In ,the structural equations, structural coe~cients of (1) 

' government revenue, (5) the production of secondary industry; (9) exports of 

mineral products, (lO) exports of other products, (11) impor,ts, of investment 

goods, and (13) imports of raw materials werd not si!gnificaht, The model 

was a recursive type, ahd in view of the fact that the least square method was 

adopted for estimatibn, the result of thd estim~tion c~nnot neceSsarily be said to 

have ' been favorable. In particular, (a) the decline in ex~'orts following the rise 

qf doiriestid prices was hot 'explained by this model, du~ fo the in~d~quency 
o~ ~~uations (9) and (lO) ; (b), as imporis of i~vestm~nt goQ,d~ ' aind ~~w!: materials 

weire not explained satisfactorily; and as capit~l accumulatip, l~ vyas represented 

significantly in the produc, tion funjction Qf the seconcary indllstry,, th~ difficulty 

in imports due to the shortage of foreign currency holdings anc the,,consequent 
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stagnancy in the manufacthring 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 1lave been 

confirmed. In the following part, our etonometric niodels will be introduced 

so as to cover these points. Table 3 conipares number of equations, observation 

Figure 2: ~low Chart of FCAFE Model II 

} 

Notes : 1) I, GOVERNMENT SECTOR R government revenue Ge, government pu 
chases of gdods ~rid ' services ; De, defehse ex~enditure ; Gi, ~overnment inve~tL 

m6nt ; Ge+GjJR, deficits of ~overnment finance ; H, currericy supply. 

II. PRIVATE SECTOR (Production)-Yi, primary industries income ; Y2, secon~ 
dary industries income s Y3' tertiary industries income ; Yn, net, factor income 

from abroad,; V,= GNP ; P,, price level. 

III. PRIVATE, SECTOR (Expenditure)-Ip, Private inve~tment ;. Ip+Gi, gross 
domestic: capit~l formatipp ; jV;r, ilnports of ravy matpri~1 ; M,. c, iFnpprts of con-

sumer goods Ms mports of mvestment goods ; P,n, ipp,p~t, Price j F, fo~~ign 
currency hol,d~ngs ; W, net ~~reign savings or net capit~1 in~ow from abroad ; 

E,,s, exports 0=f ~aineral products ; Eo, ex~orts of bther ~Fbducts ; PA, world price 

df ~gricul'ttiral products ; P~,n, export prices of 'rdin~ral product~ ; Pi20, e*port 

price~ of bther product~ j E*, export in dollar ; C, p'ivaie consumption ; A, per 

capita cohstiiuption ; N, population. ' 
2) -~ relations ih this period ; "'~ relations with some time-lag ; O jointly dependent 

variables ; C] exogenous variables. 
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period, etc., among the above-mentioned three models as w, ell as ICU 

No. I and ICU Model No. 11 as seen below. 

Table 3. Comparison of Models for the Indonesian Economy 

333 

Model 

Name of M. odels Method of 
Estimation 

Number of 
Equation 

Observation 
= Period 

Forecasting 
Period 

ECAFE 
Institute 

ECAFE 
ICU No 
ICU No 

No. I DLS 
of Asian Economic Affairs DLS 

No. II DLS 
I TLS 
II ILS and TLS 

8 

7 

18 

13 

30 

1952-59 

1953-59 

1951-59 

1952-59 

1952-59 

1960-80 

1960-70 

1 960-70 

1960-70 

1960-70 

Note : DLS......Direct least square inethod ' 

ILS......Interaqtion least s.quare method 

TLS......Two-stage least square method. 

2. Formulation of Models for the Indo~esian Ecanomy 

(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 fbrmulation of ECAFE Model No. II, such as (1) an 
inflationary tendency, (2) stagnant exp6rts, (3) a n;on-improving level of con-

sumption, and (4) ~ Iower rate of operation in the n~anufacturing industry, 

were not actually proved. The structural ~quations 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 will be called 

ICU Model No. I. Structur~l equations are shown below. 

Econometric Model for the Indonesian Economy 

(ICU Model No. I) ,: _ = 
( I ) Priv, ate consumption expenditure. definitional equation (O 

, Ct~Vt-G*, t-It-Xt+Mt 
( 2 ) GNP estimate equation (V) 

. . ** Vt = 4.36 + I .064 Yt +ut 

' (0.051) 
~=0.9921, ~=1.51=, , 

( 3 ) Production function (Y) 
* * * t-1 * * * 

Yt =91.98+0.4057 ~ I/" +3.977Gi+ut 
(0.0237)j=0 (0.720) 

~=0.9903, ~= 1.56 

( 4 ) Investment. function (1) 

*** *** It = 2.7 1 + I .024Mt+ O. I 159 (AV)t + u~ 

(0.134) (0.0376) 
~=0.9689, ~=0.43 

( 5 ) Import function (M) 
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*** ** *** Mt = A 14.46 + o:O 1 363FtL1 + o' 1066 (AV)t + I .367Xt + ut 

(0.00260) (0.0522) (0.482) 
R=0.9102. S=0.5,8 

( 6 ) E~port function (X) , 

= *** = , * *** Xt = 2.82 + 0.08703 Yt + L0.020 lO Pt + ut 

(0.0 1589) (0.006 1 O) 

R=0.9237, S=0.20 
( 7 ) P~ice level function (P) 

=, : + ** ' * * *** ' , Pt = A I 16.62 + 2.309Ht + I .436Vt + ut 

(1 . I 1 3) (0.478) 

~~0.9500, ~=9.lO ' 
( 8 ) Currency supply function (H) 

* * * t-1 * * * Ht =6.87 +0.3 174 ~ (G-R)j+0.9525 (G-R)t +ut 
(0.0423) j=0 (O. 1 292) 

R=0.9890, S=0.76 
( 9 ) 90vernment non-militziry curr6nt exp~nditure function (G.-D.) 

*** (G. -D*)t = A2.93 + I .046D., t +0'6308Rt_1 +ut 

(O. 1 73) (0.2442) 
~=0.9453, ~=0.89 

(lO) Governmeht revenue function (R) 

* * * * * t-l Rt = 2.84 +0.4 1 23G., t + 0'7 149Mt +0.0~006 ~ (G- R) j + ut 

(0.0975) (0.3252) (0.03917)j=0 

R=0.9106, S=0.74 
(ll) Indrezise'in GNP definitional equation (AV) 

AVt = Vt - VtL1 ' 
(12) Government expenditure definitional equation (G) 

Gt ~ G*, t +Gi,' t 

(13) Private investment definitiorial equation (Ip) 

lp, t =1t-Gi, t 

(The symbols denote as follows : ~1"j, net capital stock after depreciation ; F, 

foreign currency holdings ; De, defense esrpenditure'; R', ' estimated value of 

multiple correlation coefficient ; S, estimated value of sfandard deviation of 

error terms.) = ' ; ･ : This model was estimated by the two-stage lea~~,~quar.e method with the 

good fit of each equation. The result of the final t~st :was fairly favorable as 

indicated in Table 4. Except for private investments, the correlation coefficient 

between estimated values and actual values was more than 0.8, and the rate 
of errors was small, registering less than : 2.40/0 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 ~. A special feature 

of this model was that X, M. P. H, R are deterinined 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 d'et~fmined : then, imports, government revenues, durrency 

supply, price level and exports are obtained simultaneously. Finally, invest-

ments and c,onsumption are determined. 

Fi~ure 3. Flow C. hart of I.CU Model I for th~ Indonesian Economy 

Y V ___ dV ' D 

:C M l 

G; -- R --- H p G' -

Note : - rela~ions of =this' p~ribd ; '*'* rel~tiohs with a tinle-lag 

Q = epdogenpus var~abl.es ; [] exogenous v~yiables: 

Howev~ir, ~A:odel ~To. I ~va~ mu~h too siinple, as all three indtistrial sectors 

were lumped together* There was no.,explanatory. equation for foreign currency 

holdings, and they Lw~re trdated as an exogenous v~riable. Fof this reason, 

we decided to formulate a larger Jnodel, taking ICU Model ' No. I as the 

ICU Model No. 11 was formulated with 30 equations. Structural equations 

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 sh!own beld~v, and the grapli of rectirsive analysis is illug-

trated in Figure 4. Th~ r~sults of interpolation in the final ' test are shown 

in comparison with ~ctu;'~il values. The rate of relative errors ~nd the correla-

tion coefficient betlAleen,,actual values and inteipolated values in thd final year 

are als6 shown :for, reference, 

Ec(jnometric: I~lodel for:= th~ Indonesian Economy 

(ICU Model: N,o. 11) 
( I ) Prodtiction ;function for primary industries (YJ) 

*** t-l 
Ylt ~55.91 +0.1736~~ Ip, i"+ul, t 

;' =(0.0205)i=0 

~~0,9, 545. ~pl.98 

( ~ ) Production function 'for secondary industries (Yn) 

*** ** *** Y~It= A1 1.49+0.369. 3M., t+0.1558lp, tn+0.2746Gi, t+uz, t 

(0.l027) _ (0.0800) (0.0913) 
~~O:8888, ~= 1.64 

( 3 ) Production function for tertiary industries (yrn) 

*** t-1 *** *** Y::It~26.33+0.07291 ~ Fnp, i+0.2000Gi, t+0.2947 (AO~)t+u3, t 
(0.0 1 746)i=0 (0.0543) (0.08 1 7) 

~=0.9458, ~=1.13 ' 
( 4 ) GDP definitional equation (Y) 

Yt= Ylt+ yut+ Yln 

t 
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( 5 ) GNP explanatory equation (V) 
*** Vt = 4'15 + 1.066 Yt +u5, t ' 

(O. 108) 

i~=0.9657, ~=3.12 

( 6 ) Private consumption expenditure definitional equation (C) 

Ct~s Vt-L-G*, t- (Xt-Mt) 
( 7 ) Primary industries investments function (Ipl) 

* ** *** lp It= A7.1 1 +0.3719M*, t+2.197M.*, t+0'03349FtL'+in7, t 

(0.2272) (1 .049) (O 00956) 
~=0.8473, ~=2.19 

( 8 ) Secondary industries investment function (Ipn) 

*** *** lp, nt= 30. 18 +0.06509Ft_1 +1 .048 (AO*)t+u8, t 

(0.0 1 459) (0.267) 
~=0.9156, ~=3.8.l 

( 9 ) Tertiary industr,ies investmer}ts function (IpIII) 

lp nlt=A8.76+0.4385Gi t+0'1372lp tll+ug t *** 

(0.0811) ' (0.0764) ' " 
~=0.8985, ~= 1.6g 

(lO) ~rivate investments definitional equatioh (Ip) 

lp, t =1p, tl+1p, tu~1p, tnl ' ' ~ 
(ll) Gross domestic capital , formation definitional , equation (1) 

It=1p, t+Gi, t 

(12) Mineral products export function (X~) 

*** *** ** 'X~, t = A7.75+0.359 IGi, t +0.1675(O~)t +0'2577lplf t_1 +ulz, t 

(0.1281) . (0.0509) (O 1094) 

R=0.8832, S=2.73 
(13) Other products export= functiorr. (X.) 

*** ** X., t =65.92+0.3957 (AGi)t +0.l078P*,~ t +ul3, t 

(0.l006) (0.0,535) 
~=0.9010, ~=2.34 

(14) Total exports de~nitional equ~:tiorr (X) 

Xt=Xm,t+X.,t ", ' . 
(15) Investment goods import function (M*) 

** * *** M*, t=Ll.58+0.3211Gi t+0 03727Ft 1+ul5 t 
(0.0849) ' (O.b0703) ~ 

~=0.9081, ~=1.74 

(16) Function for imported raw materials for consumpion (M.*) 

*** *** M.*, t=55.55 +A0.3176D,, t_1+L0.1629P~, i+ui6, t 
(0.0722) I (O..0526) ' 

~=0.8829, ~=2.68 

(17) Function for imported t~w materials for investment (M.*) 

*** t-1 *** ' M.* t=0.82+0.07026Gi, t+0'OO~791 '~ Ip ~~+0il022(AO~)t+ul7, t 
' , (0.02228) (0.000987)i~o : : (Q.0339) , , : 

~=0.8871, ~=0.48 = 
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(18) Consumer goods (food) import function (M*f) 

*** *** M,f' t = A84.69 + 0.07 102Ft_1 + 0'09293Nt + ul8, t 

(0.01498) (0.03300) 
i~=0.8742, ~=2.94 

(19) Consumef ,~oods (others) import function (M*.) 

*** *** M.., t=A 1.17+0.02321Ft_1+0.1954Gi, t+ul9, t 
' , ' (0.00526) (0.0635) 

R=0.87.~6, S= 1.30 

(20) Total irriports definitional equation (M) 

Mt=M*, t+M**, t+M.*, t+M*f' t+M*., t 
(21) Fofeign' cu, rrency = holdings definitional equation (F) 

Ft= I ' ll.48 {P~, t Xt-P~, t Mt} + Wt+Ft_1 

(22) Government non-military currer~t : expenditure function (G,) 

*** ** G*. t - D., *t = L28.32 + I .Q49D., t +0'6237Rt_1 + u2z, t 

(O. 182) (0.2598) 

R=0.9406, S~9.33 
(23) Government expenditure definitional equation (G) 

Gt = G*, tf Gi, t , (24) Increase in 'government investments definitional equation (AGi) 

AGi,, t=G. i, t-Gi, t_1 

(25) 'Indir~ct tax feceipts function (T'i) 

*** *** T'i, t = 3.31 + 1.026Mt +57.42Q/ +us5, t 

(0.270) (7.74) 
R=0.9434, S=5.57 

(26) Direct t~x = receipts function (T'a) 

*** *** Td t LO 19+007453G, t+0.1423Yt_1+u26,t 
' ' (O:01738) ' (0.0453) 

~=0.9182, S= 1.47 

(27) Other government tevenue functioh (R.) 

*** *** Ro, t = A50. 10 +0.2~~~lt_1 +2.131 M*, t_1 +0. 1822G., t_1 +ua7, t 

= (0.ll56) (0.671) (0.0554) 
i~=0.9389, ~=3.99 

(28) Government revenue definitiohal' equation (R) 

Rt=T'i,t+Ta,t+R.,t , 

(29) Currency supply fundtion (H) 
* * * t-1 *** Ht=70.03+0.9091(Gt-Rt) +0.3278 ~ (Gi-Ri) +uz9, t 

' (0.l042) (0.0355)i=0 
R=0.9920, S=6.53 

(30) Price level function (P) 

*** *** Pt = A96.06 + 0.3321Ht + I . 170Vt +uBo, t 

(0.0866) (0.383) 
~=0.9506, S=9.04 

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

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 I percent level ; Gi, government investments ; Om, Production index of 

mining ; Px, export prices ; De, defense expenditure ; P,n, imports prices ; N, 

total population ; Q, dummy variables.) 

Figure 4. Flow Chart in This Period 
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Note : 

As regards structural equations now obtaiped,, the. rel~tive errors ratios 

in the final year were mostly less than 80/0 (YI, Ym, Y, V. T'~, T',~; R, Gc' ~~, 

H, P, Mrs' Mrc' Mef' M, Xo' X), and even those terms which registered the 

relative errors ratios of more than 80/0 showed good fit during the period 
under survey. The correlation coefficient between actual value was over 8010 

with only one exception (Mef)' 

The main structural equations will be examined below. 

(A) Production function (YI. YII, Ynl) 
**~~ YI=55.91 +0.1736 ~: Ipl~+u 

Yn = L8.65 + 0.382 1 Mr +0. I 1 22lpll + 0.2209Gi, _i + u 

* * * -1 * * * *** Ym = 26.33 +._ 0.0729 1 (~:Iplnn+1pnl) +0.2000Gi +0.2947 (AOm) + u 

= e-l 
In ECAFE Model No.~II, YI was explained by .~･Ip,j. Yn by Mr and 

~:(Ip+Gi)j and Ynl by (YI+YII) ; private investment was not classified by 
i=0 

C A N 
[] predominated variables ; O jointly dependent variables 

/ 
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342 The Developing Economies 
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, mad~ a signi=ficant step forward in that it ~an evaluate investment by 

industries. As a result, tertiary industry was explained by an original explan-

atory variable of, income, but not through a market equation. In the ECAFE 
Models the structural parameters Qf the investment function was not signiflcant, 

v~hile significant parameters vvere obtained both for the private ~nd govern-

ment investment fun:dtions. The finding that imPortS of raw materials constitute 

a principal factor for short-term flucttiation in the output of~econdary industry 

thyough change~ jn the rate of operatioh was also observed in the present case. 

For refer~nce : ECAFE Model N. o~ II. 
**:* t-1 * YI=57.52+0.2854 ~_ Ip,j+~ t_1 

*** j o yrr~ L4.52+5.293~~~.+0.04313 ~ (Ip +Gi)j+u 

* j=0 Ym = I I .52+0.3221 (YI + Y~ I)t +u 

(B) Investment Function (Ipl, Ipn, Ipnl) 

* ** *** lpr= A9.1 1 +0.37 19Ms, -1 + 2. 197M.* +0.03349F_1+u 

*** *** lpn = 30. 18 + 0.06509F_i + I .048 (AO*) + u 

*** lpm= L8.76+* 0.4385G~+0.I~72lpn+u 

For reference : ECAFE Model Nd * II 
~** 

:Klp +Gi) = I .51 +2.853Ms +u 

As,iin the case of ECAF..E Models, an estijmation was made to' examine 
the ' importance of the infltiences o~- imports of investrilent goods and raw 

materials on inv6stments and further of foreign currency holdings upon capital 

formatioh! InYes.tment ih tertiary industry was explained in connection with 
investnieht in ' s6condary indtistr~ and public investment. In manufacturing 

industry, the increase in production of mineral products (AO~) was added in 

explanatbry vari~,bles as an indicator of the tendency of demand. Conse-
quently, on the whole, investment functions were divided by industries, and 

the analysis can be said to have become more detailed by the use of ex. 
plal;latpry yariables c,f variou_s kinds. 

(C) Government Revenue and Expenditure 
* * * *** Ti= 1 5.88 + 0.8609M+ 53.22Q;+ u 

*** *** Ta= AO. 19+0.07453Gi, _1 +0. 1 423 Y_1 +u 

*** *** * R. = A50.60 +0.2942 1_1 +2. 13 IMs, -1 +0.1822 G., _1 +u 

R.=: T'i+ T'a+R. ' + 
*** (G.-De) = A28.32 + I .049De +0.6237R_1 + u 

G=Gc+Gi 
In the presen~ t c~Se, government revenues were divided into three parts ; 

indirect taxes (T'~), direct taxes (T'a), ahd other revenues (Ro)' Therefore, the 

analysis was improved 90mpared 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 direc~ taxes, government investment was used as an indicator of 

income at tax sources and the degree of urgency of the = as~essment. Gurrent 
government non-military ex'penditures were explained by the military exp~nd-

itures, and government receipts, etc. In comparison with the ECAFE Models, 
this model is advanta~eous in analyzing in more detail the bal~nqe of govern-

ment finance through estimation of functions of revenues by leading sources. 

For reference : ECAFE Model No. II 
R= 2.7 1 +0,09358 (V+ M.+ M*+ M*)_1 + u 

*** (G* -D*) = L I I .76 + I .500R+ u 

(D) Inflation (H, P) 
H=69.22+ 0.9392 (G-R) +0.3220 ~~1 (G-R)j+u *** *** 

*** *** j=0 P= A96.98 +0.3303H+ I . 1 79 V+u 

As in the case of ECAFE Models, the currency supply was explained by 
deflcits in government finance ; the price level, by the irelationship between 

the cl4rrency supply and GNP. GNP registered " positive " coefficient to the 

price level, and this may be attributed to a sharp increase iri 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= 7 1 .97 + l0.63 (G.+Gi -R) +u 

P=55.84+0.~~~9 ~V195,_p5 >< H.PxIOO 1+u ) ( I955 1955 V ~ 

(E) Exports (X~, X., X) ' 

*** *** ** X~=A7.75+0.3591Gi+0.1675 (AO~)+0.2577lpn I +u 

*** ** X. = 65.92 +0.3957 (AGi) + O. 1078 P* +u 

X=X~+X. 
For reference : ECAFE Model No. II 

E~ 1 76+0 1548~ll2 i+1867(APE.~ +u = ' "-" ,- ' p ) 
E.=6.84+002630(AYI)+0 5465 P.A +u . ) ( 

P 
E=E~+E. 

(F) Imports (M*, M.*, M.,, M,f' Mco' M) 

*** *** M. = A I .58 + 0.32 1 1 Gi + 0.03727F_1 +u 

*** *** M** = 55.55 + A0.3 1 76D*, _1 + AO. 1629 P~ + u 

*** *1 *** M.~ =0.82+0.07026 Gi+0.00 179 1 ~ IjP"+0. 1022 (AO~) +u 

* * * * * *j*o M*f = A84.69 + 0.07 102F,1 + 0.09293N+ u 

*** *** M,.=Ll.77+0.02321F_1+0.1954Gi+u 
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M= M* + M.e + M.s + M,f + Mco 

lh the case of ECAFE Models, both X~ ~nd X. were explained by 
indicaiors of supply cap~city and 6f relative differences ih prices, but functions 

cotild ndt be said td have beerr sighificant. In this Model; exports of mineral 

prodticts (X~) weire explairied maihly by indicators of supply (the production 

index for mining industry, private tapital formatibn in the secondary industry, 

and piiblic ihvesttnents). How~ver, we could n;ot obtain any significant indi-

cators bf prices. Ekports bf other items (X.) were the function of exports 

prices and = increa:sed public investment. The reason why the coefncient of 

export price '(P~) is pdsitiVe 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 a minimal influence of infla-

tion on exports in Indonesia. The reason for this is the di4al structure of the 

Indone~ian economy which caused markqd 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, 

impQrts of consu~ler goods, and imports of raw materials) in the ECAFE 
Model~, the new model divided these components into five parts : imports of 

i~rvestment goods, of raw materials for consumption, of raw materi4ls for 
investments, of food and of other consumer goods. Foreign currency holdin~s 
p~rformed well vis-~-vis imports of consumer goods as was the case with ~he 

ECAFE Models. In explaining imports of ra~v materials for investments, 
consideration was given to the various sources of demand, IJtsing government 

investments, private stocks9 and m: ining production: 

For reference : ECAFE Model No. II 
Ms = A5.95 + 0.8324 (E~ + Eo) + u 

Mc = 2.05 + 0.0 1 1 37F_ I + u 

M. = A2.94 + 0.6288 (E~ + E.) + 0.001 002(A~)_1 + u 

M=Ms+M.+M. 
(G) Others (capital ~alance, W) 

*** *** *** W= 206.4 1 + A9.379D*, _1 + 48. 1 7t + L9.387Gi+ u 

The external balance of capital flow was treated as an exogenous variable 

in the ECAFE Models, but we treated it endogenously in this model. 
Facts to be observed from estimated resul~s of the ab6ve-mentioned eco-

nomic model of Indonesia are as follows : 

(1) Existence of a vicious circle ; namely : stagnant capital formation '-~ 

stagnant production and exports --~ Iow level of foreign currency holdings 

--~,low level of imports'->stagnant capital formation (Ipll~_~X,,,~=~F~H>Ipn~). 

9 1 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. 

t 
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(2) The vicious circle= results in a low level of imports, real income, and capital 

stocks which in turri results in a reduction in gov~rnment revenues. On the 
other hand, current government consumption expehditures increase inainly 

due to larger defense expenditures. Government finance tends to show chronic 

deficits, and this i~ a main factor contributing to inflation ; (Y~-~Td~ and 

from M~-~Ti~ to R~ ; on the other hand, D*t-~G,t, (G-R)tH,Ht-,Pt). 
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-mentiQned 

models, will be: descrii~ed below. For the cony~nience of comparison, the 
results of long-tertn: fbrebasting used various mddels a~~ shown in Table 6. For 

economjc forecasting, the method of extrapolating exogenous variables, the 
designation of initial eonditions, and the estimation of parameters antiQipated 

to change in the future are important. 

(1) In the case of ECAFE Model No. I, because marginal propensity to import 

was ~' negative," and:i the ;narginal propensity to consume was greater than 
unity, the use of thes~ unusual coefiicienfs for long-term extrapolation: during 

the period of observation was considered inadvisable. Therefore, the average 

propensity to corisum6.:of O:924 and the average propensity to import Qf 0.0641 
were employed. The ' ~stirilated value of average growth rate of GNF for the 

period up to 1970 was about 2.50/0' 

(2) In the model analysis by the Institute of Asian Economic Affairs, a similar 
procedure was adbpt~a to 'get an average rate of growth for import by elimi-

nating the unusual tendencies in the 1950's. Two propensities to consume 
(governnjlent and : ptivate) were calculated by the estimation of two consump-

tion furict~on~. ~br exj'ports and imports, the result of special analyses of the 

trade niatrix , was: utilized. The marginal capital coefficient ranged from: 2.51 

to 2.70: Th~' av~tage: ~rowth rate was estim~ted at 2.65-2.290/0 for the peri9d 

up to 1970:.: : i:. ' :j. ~ _ 1' ;: 
(3) In ECAFE ~40del;:;No. II, exogenous variiables and. bonstant terms 'in each 

'equation 1~ere design'~ted as data variables ; zind (a) G., Gi, Ge and R (eco-

nomic policies), (b) H (financial policy), (c) Mr' Mc, and Ms (import restriction 

policy), (d) P,~c. PE. o; P~, ni (as the parameters standing for chal}ges in foreign 

exchange rate), (e) W (as new grant induction policy) a total 0.f 12 ~ariables 

w~re designated as policy variables. Among these variableS, tho~e which were 

e~timated by the mean value for the pa~t, or by ,the ex~ehsion bf trend were 

N, Yn' PA, PM, PE, o, PE, M, W, etc. ~quations for Y2 and ,!~ were revised, and 

the values for Gi and De were fixed by rlew treatmerit~. T.: hes~"specifications 

can be summarized as follows : (i) The gqvernment will lpe sucdessful 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 ; (iii) the goirernment 

will increase investments after 1960, even if Treasury accounts register deficits ; 

(iv) import polic~ will not be altered, no new irnport restriction measures 

will be adopted ; (v) from 1960 the government will succeed ,in pegging export 

prices, while on the other hand, import price~ in dollar terms wilr decline ; 

(vi) the government will succeed in realizing a larger scale capital inflow ; 

(vii) international prices of agricultural products~ I~ill remain stationary at 

the 1960 Ievel. Assuming favorable overseas environments and government 
efforts for economic development, the growth rate for the period up to 1970 

is estimated at 3.lo/o' 

(4) In ICU Model No. I, the equations were revised, the values of Jl~l, X, P 

were adjusted to the 1960 data and economic forecasting was made on the 
conditions that accumulated deficits in the government flnahce will not exceed 

the value of GNP in 1970, that government expenditures will not exceed 400/0 

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 flxed at 17 billion rupees after 1966, and Gi to increase 300 million 

rupees a year until 1969 and 200 million rupees in 1970 ; W is held constarit 

at the mean of the past magnitude ; Px and PM are fixed at 75 and 93, res-

pectively. In ICU Model No. I, efforts at economic development by the 
government are anti~ipated to be slightly weaker than in ECAFE Mod~l 
No. II, and the average growth of GNP is estimated at 2.48010' 

The results of forecasts done by ICU Model No. 11 are shown irf Table 
6 in comparison with the forecasts by other models, and representative cas~s 

are ~shown iri 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 ~stimated values for 1960 were compared with 

the ac~ual values, and the constant terms were shifted to eliminate large 
observation qrrQrs, in those equations which showed considerably large dif-

ference from actual values. The revisions were made in the following eleveh 

terms (figures in pareritheses indicate new constant terms). M* (A9_.78), M." 

(73.26), M.~ (A0.62), X. (58.59_), Ta (4'63), H (90.95), M.* (A0.03), M.f (A85.63), 

X* (15 61) T (27.34) R. (L44.02). (2) As in the case of ICU h40del No. 1, 

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 Gi is -estimated to increase by 400' million rupees a year 

during the pieriod between 1963 and 19.66 and by 300 million rupees a year 
from 1967 ; Px and PM are fixed and W is treated as an endogenous variable. 

Thus, sbmewhat strong' efforts for economic development are presumed zis 

compared with the Model No. I. (a) As is clear from Table 7, the growth 
rate is :2.420/0 for GNP, 2.d9_o/o for the population and 1.130/0 for private con-

sunrption. The standarc qf 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 t~at the share of primary 
industry declines, the shard of tertiary industry shows a slight ~dvance, and 

the importance of secondary industries remains uhchariged. (c) Noticeable 

changes are. found in the adyance of the relative share of mineral products 
in to~al expbrts, i. e., 49.50/0 in 1970 as against 37.80/0 i.n 1960. (d) Despite the 

efforts for economic development, the currency supply increased and the rise 

of prices was rlot checked, indicating the difficulty in checking the inflation. 

Deficits in go~~rnment finahce reaclled 13-14o/o every ydar. ~It is. Iikely that 

the accumulated fi*･ure in the flnal year will almost equal GNP, and price 
will show a threefold advance during t~n years.lo (e) The total _ of govern-
ment investineht is estimated ~0 reach 193,600 million rupee~, during the next 

eight years, while tax rec~ipts will be about 100/0 of GNP. An increase in 

the government deficit, tllerefore, 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 Structure during the Forecasting Period ("/o) 

Y I YII Ylll 

1960 

1965 

1970 

60.5 

58.8 

55.4 

9.8 

7.6 

9. l 

29.7 

33.6 

35.5 

2. Results of_Policy Simulation 

In this part, the effects of three kinds of policies will be explained through 

the method of simulation. 
(1) 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 valties 'of other exogenous variables were held constant. 

(2) Decrease in g6vernment investments (Gi). The interpolation was applied 

after changing governmerit investmefits in * 1954 from 33.7 to zero. 

(3)r'Increase in foreign currency holdings (F). Foreignr currency holdin,gs iri 

1954 doubled or increased by 9-56 milli.on dollars by means of an increase in 

capital inflow ( W). 

In these simulations, net foreign - s~vings or net inflow of foreign capital 

from overseas are treated asi exog~n(~tis variables. Of the seven exogenous 
variables in, ICU Model No. 11 (N, O~i~, P*, P~, J)*, Gi, W), one of the 

three v~riables (D*, Ci. W) was shifted in 1954, .Resl4ts of the following 
interpolation are shown in Tables 9, lO, and I l. Further, the result of the 

interpolation b~sed upon combirled initial chang'es of an increase in defense 
e~periditure ahd a decrease in~ government investment i~ shown ih Table' 12. 

(1) The case of increased defense expenditures (D.). In the same year ~hat 

D, increased, an increase in the qurrency supply (by 8~, ･80/0) and a rise in the 

*o Prices used here are GDP defl~tor. Naturally, the rise ' in ~the cost o~ living in urban 

areas seems to be far greater. 
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price level (29.30/0) were obseived. This resulted in an inflation which saw a 

250/0 rise in prices. As a consequence, GNP in the following =year declined 

(5.9 or 4.50/0 vis-~-vis the pre-inflation year), and imp. orts also experienced a 

downturn of 14.60/0' 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 (Gi). In this case, produc-

tion fell conspicuously in both the short-run and ' Iong-run. GNP decreased 

by 9.0, 9.9, I .7, 1.7, and 1.4 respectively for the five years after 1954. The 

decrease in the 1954-55 period accounted for nearly 70/0 bf. 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 = ainount 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 lanal test. 

Thus, an increase in defense expenditures brings about a decline 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.ll 

(3) In 1954, a govefnment investment of 3,370 million rupees was eliminated 

and defense expenditures were increased by the amount equivalent to the 
reduced investment. In other wQrds, the priority of government policy was 
shifted from! economic ~rowth to national defense. Net foteign savings or 
net inflows of foreign capital from oveirseas ( W) were treated as an end.' ogenous 

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 ~overnment inveS~ment to defense expenditures 

brings about a decline of eleven times the figure for the decreased investments 

in GNP within th~ six years. The cufrency supply also increases in the long-

run, catising prices to rise (about 120/0 in the following year). Private con-

sumption has to be: curtailed by mote than 100/0 at least during the three 

years (see Table 13). , ; 
The above simulation analysis will be instructive for uriderstanding the 

ecQnomic influences of an increasing defense outlay. Next, the simulation 
analysis on the effects of ;Ln inductiori of foreign capital will be discussed. 

(4) Wh~n W is incr.eased and F is incr~ased b~ 256 million dollars in 1954, 

GNP increases by 8.,900 million rupees ~uring the succeeding five year.s. Every 

11 As ICU Model No. 11 is a non-linear model, effects cannot be simply added. 
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Table 13.: Decrease in GNP due to Increased Armaments Eipenditures 

Interpolated Vaiue of GNP Acttial Value of GNP Difference 

l 954 

l 955 

1 956 

1957 

1958 -

1 959 

ll6.l 

l 18.7 

131,l 

143,0 

139.6 

139:O 

125.2 

130.7 

136.5 

149.7 

141.3 

140.7 

A 9,l 

A 1 2.0 

A 5.4 

A 6.7 

A 1,7 

A 1,7 

industrial sector ~vitne~ses 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 millioh rupees ' conVerted at the rate of I l･.48 rupees per dollar) 

is financed by borrowing , at a six percent annual interest rate, the sum of 

the original fund plu~ the accumulated inter6st payments ap:Lounts to 3,939 
millibn rupees (i. e., 2;939 x 1.065). The difference :of. 4,967 million rupees, the 

difference between the GN･P increase of 8~900 niillion rupees and the total 
cost of 3,939 inillion rupees, is identifled as a Pure development effect; In 

other words, a loan of 100 million dollars with interest at 6o/o Per annum 
produces profifs of 1,900 million'rup.~es (170 million dollars) during the five 

years. This makes it possible to measure the long-term economic effects of 
a loan, or, the shad. o~v price.i2 

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 ih the shor.t-run, and a rise in prices in the long-rup. (b) A decline 

in government investmehts 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 capital will 

produce 1.7 units of profit within six years, assuming that the interest is 6010 

per annum. Thus the importance of the shift of emphasis from national 
defense to economic development and the positive induction of foreign capital 

for economic growth ha~ been shown. ' ' 

IV. C()N.CLUSION 

The findings of this pa~er 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. II 
with 30 equations. Both models performed well, and provided useful economic 

insights in.to ' the complicated causal relatiohships within the Indonesian 

12 In view of the fact that loan~ with interests added will be repaid in dollars, the 

shortage of foreign qurrency holding will becorne a problem. However, adapting the 

methods of developmel}t such as production sharing, etc., into consideration, it is 

preswned that the repayment of loans can be made by products'; therefore, no piemium 

is added to dollar. ' ' 
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economy. 
(2) These two models include the production, - expenditure, public flnance, 

exports and imports sectors. The vicious circle in which a low level of invest-

ment gives rise to another lo~V.leyel Qf ,il~Vestmq~l~, ,and the process of infla-
tionary developm~nt folloivs' ari 'uhrelatcd ihcrease 'ih = government expenditure, 

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 economjc forec.ast was made under 
various a~stihrptions. S~ecial aitentioh w'a~:+'~ai4 td ~h~ '=tf~rids in defense 

* + *, * = * ** * expendi~u; tes and ~~~~rn: rt}~~1, t ihvest~nents aj ~ b~=ipg ~he' key: yari~bl~s in: ; future 

develophiept efforts. E~~h given ~: conSider~ibly bpii~,; Ii,s:~ic: ,a~~J~lup, ~ipn (ari 

increase ip defense ~xpenditl4res and 4 rapjd, . :ljncrease , in ,~pv..e,rnment invest-

ments), the growth r~t, e of GNP after 19~Q , :is 'eStimated = t,o.:, ~leith~r exceed 

3.lo/o nor go under 1.70/0 at the lowest. The growth rate ot population in 

the future is estimated to exceed =20/0, arld ,~ r,ise in the living standard cannot 

be hoped for unless the government pays special attention to economic de-
velopment. This sugg~sts that ecbrioirric crises' ban be expected in the !near 

future if, the existing: ~olitical 'tension: coritinties. = ~l i :"' ' =_ ' : 

(4) An: analysis using ICU Mddel , Ncf.' 11 = for the evaltiation of ' governtnent 

efforts ,at ~conomic development ; teveals that ~!heh. government investrhents 

are reduced but defense expenditure~ are ihcreased,= in.the ~ame 'yeaf~ GNP 
will show a decrease of eleven times the abb~re'iamount in the euinulativ*e 

tofal for the subsequeht six years! However; the economic effects of feduced 

defense expenditures and･ increased public' investments~ jwill 'tegister i eleven 
times the figure for the initial amount shifted. It is ' obvious that : thef 'effects 

of ~such a shift are significantl for economic development. , , : i = ･ = , ; ; . 

(5) As reg~rds the evahration. of, the ecoricfn:iic ~ffects of ;an inductiOn of 

forei~n capital using ICU. Model 'NO. II,; we find' that the aggfe~ate totaf of 

net'incre~se in GNP a:fter six= y~ars ' will be. 1.5 ; times the " ambuht ~ inductd 

froth abroad, after deducting the inter6st paynientl of six pe}rc~ht ~er annuni:. 

If we could assume a more 'efEcien.t='~ray of ,',~rodtiction,~~'~ ' higher tax rate; 

etc.,' the net effects ivould , become ' g~eater. Thus; e'ffects of; foreigrr'Capital 

induction are considered to be extremely=1arge: = : = ; ,=,~, ~ , i j ~' 

' As stated abov~; = quite large-scale madrb-~cbnol~etric models ' ' have" !been 

used in this paper. Further, Iarge-scale 'model~ dividin~ exports, fim~oftsi :and 

domestic prodtiction ' by items will be n~cessarY for mdre, detailed eco'norrietric 

studie~ which can evaluate the ' effects of , economic 'cooperatioti : by joint 

production in s.pecified industries. Such studies, have. , already been attem, pted, 
and the, publicaiipn , pf th,ese s~ti'di~~' and th~ir findjtig~ will be ,r~~erv,~d for 

another oobasion.~3 ' : ', , : : : ; ' : .. ' ' , , 
13 For this py:rpos~. ICtf.' Mod~1 :No. lli (li9 ~ql;a~iqnsj ~a.s: : ~eep s.et ~p,, co.or,dinating 

madro'lhodel (31 ~~uatidhs). Iriicrb-modei ' f0~ " explari~tibxi o~ ' do~1e~tiq p.rdd~b'ti~r~ by 
items (42 e~uations) ; i ~griculttiral ~trid aquatic prddu'cts 13+=items, minbral prodtibis 7 

items, manufactured goods 22 items), export nlodeli (26 = equations ; 6 iterils) for' e~rplana-
tipn of, export qua.ntity. and val~J:e and import :nod~l ,(~O equa. tions ; 21. items) for ex. 
planatibn of impdrt quantity and value by countriq~ of = erigiri! "The final te~t has 

shown satisfactory results. = = 




