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MACRO-ECONOMIC IMPACTS OF I«‘xm*gl msmuu fTV: THE CASE OF 'TRE)
CROP EXPORTS IN PAPUA REW GUINEA 0 :

¢ Kemaperan, Sentor Rese arch Felfow. | vonamic Studies Division, National Researeh Institur
Paprat New s ned ‘

Ahstract

Fhe free erop export incone: i Dochimbng by an average of 30 pereent per year, and there §s no conclusive es ence
t ety the macteeuonomis spacts of expart imstabnlity. The presedt siody used 1 naces-eeononeiric model 1o
prediet the pacio-eeonomic impa ts of exporCiostabsality Tmpacts in terms of instability of Gross Domestie Product
LGP growd, prvate consumiption, Badlance of Pasments (80R5, investoicnand iaports were sighificant during
the pre-mmetal o persod $E979-860, Dot the anpast  siificantly Jess atfer the mmeral boow (1987-95). The
intability s not adversely affectin the Tevels of caphyyment a pre naeral boom althongls teee crop sector s the
main provider of emplosaent and e e rual areas e employment level is marginally aflected during the
post numeral boom perind whenever the export meanie declinea. Bxport mstability is ot strong enouglt o influence
mong  wnd, imtersst sate amd e rate of mitation during pre and post iineral hoem pesiods but stll contismes to
miben. a0 BOP posiay Tae ndingg msght contobute 1 the catrent pelicy delte ou continuing, the pnm’:
stabisattion gs & pail of macreeconong podicy fraime-work

Introduction

Muore than 75 p;rwn{ of pt:cmlc: n !’apu.l Nese Guinen Jepend on tree crap exports for their livelihon
(DAL 1995). There are some 574,000 Louseholds in PMCL and approximately 89 percent of therr
eompristng some 168,000 houscholds, are producers of major tree crop exports. Coffee, cogont
{eopra and euconut oif), cocoa, oil palm and rubber are the major agricultural expott tree erops. Tre
erop exports provide approximately 20 pereent of GIIP and 14 percent of export earnings {Worl
Bank 1994). Tree crop exports account for K 222 milliow of anoual export earnings and contiibute t
90 pereent of agricultural exports. Export income fiant coffee is approximately K 92 million foliowe
hy oil palm (K65 million). 'The lowest dree erap export vaiue is rubber (K 2.5 million).

Tree crop export tcome fluctuates by an annual average of 30 percent (see Table.1). The variability i
export earnings is mainly the result of variations in internarional commodity prizes. In a country sucl
as Papua New CGuinea, that depends on agriculture. any unpredictable fluctuations in comiuadity price
must affet its mizro and pracro-cconomic stability, The im'pact of primaty comniodi ty instability o
the economic growth of developing countries hay been a principal coneern fur quite a long time
Maizels (19873 called Tor a fuller unch,mmndmg, vof the role of the wmmaduy mat*ets us A mechanisn
that transmits growth and recession in an mcrumm,!y interdependent world cconomy and whic)
operaies fo substantmliy inctease the instability of the global economy itself, He supgested that a stud:
of the interaction of commiodity mar ¢ t; fluctuations and inflationary or deflationary pressires must b
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framework should be designed to provide, as far as possible, a steady trend in incomes and demand
that is conducive to economic growth, a relatively low rate of inflation, adequute levels of international
reserves, and a safe level of debt service throughout the commadity price cyele. The Central Bank
(Bank of PNCY) is keen on monitm'ing the extent to which comimodity price instability is transmitted
into macro-cconomic instability.

The macro-econohiic impacts of tree crop export instability are crucial in policy making, including
price stabilisation polivies. The ongoing export commodity price stabilisation policy aims af
minimising the macro-economic and micro-economic impucts. However, there is no conclusive
empirical evidence available to ascertain the macro-cconomic impacts. The discussions presented in
this paper is based on the findings of a research project carried out at the National Research Institute,
The project was undertaken with funding assistance from the Australian Centre for International
Agricultural Rescarch (ACIAR) and with technical collaboration from the Department of Agricultural
and Resource BEeonomics, Unwcrmty of New England, This paper evaluates and discusses the
empirical evidence of macro-economic impacs of h ce crop export mslabmlnly

Litermm'c Review

Aceording to lwher (1993}, reasonable macte-gconomic st ability is ncccmary for sust'uned growgb
but beyond that, an appropriate overall economic strategy is crucial, Export mtabihty has been used to
explain inflation and other macro-cconomic instability in dew,lc)pmg, economies by  various
cconomists (MacBean 1966; Argy 1970; Love 1986), Export instability is expeeted to have impacts
similar to the *Duteh Disease’. There are differing views on the effects of export instability on macro-
cconomic stability and economic growth. Fowever, it has been demonstrated that wide fluctuations in
macro-cconomic aggregates are detrimental to economic growth (Lim, 1974, 1976; Rengarajan and
Sundarajan 1976). There are some Tevels of agreement that the growth of export revenue is a more
important determinant af the growth of' Grms National Product (GNP) than the degree of instability of
export revenue. Economic management is made more. dxmcult by the dlsmptlons caused by
fluctuations in export earnings. :

One of the main economic problems with which jess developed countrics (LDCs) have to cope is
instability in their export earnings. Export instability is felt to constitute a problem as it can affect a
country’s domestic income, consumption, savings. investment, tax revenues, balance of payments, and
the capacity to import (Bird 1978), According to Brook, Grilli and Waelbroeck (1977), the commodity
prices and export revenue fluctuations cause concern, partictlarly for developing countries, in the

areas of balance of payment management, employment, and fiscal policies. Severe employment

difficulties are likely to arise unless counter-cyclical policies can be implemented promptlyi On the
other hand, if'a commodity revenue baom causes a BOP surplus, mﬂatmhary prcssu(es in the domestic
ect niomy usually result, ,

The results of empirical chsugaUOnS by lmudsen (1975) su%cst«,d httlc systematxc relatmn between
export instability and other econontic parameters, His ﬂndmgs confohm with the permanent income
theory of export instability. ng,hu‘ fevels of Instabmty tesult in lower propensities to consume, and
henee, a higher apgregate savings ratio. Hligher savings results in higher investment and, with
productivity apparently not adversely influenced, in higher economic growth. This indicates a positwe
vhu ot of export instability on the rate of investment, However, carlier studies “ailed to recognise the

~!.xphcr effects of the transitory income on impoits Jeading to BOP priJlems. Further, the
:* Bsequent menetary or fiseal instability ereated, dcpcnd_‘ g it the monetary or fiscal approach to
B problems, must be studied to 855 tiu. possible tmpacts.
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Nc\\buy and Stiglitz (1981 observed that the ummblhty in thc prices of export goods in an ceonomy
with flexible wages and arices will fead, to instability in the iees of other goods. 'Thus, the costs of
priee stability are ot pot only by those in the export industry, but are shared, in part, by all the
seetors in fhe ceotonss Using madels which they developcd ijlcy demonstrated, that if money wages
~are inflexible downwards and i’ monetaty policy is permissive, then price fluctuations generate
inflation . a rate that depends on the degree of price instability, They used various modsls and
indicated the transmission mechanism by which the price instobility is translated into fluctuations in
investment, national income, and demand for nonstraded poods.

Behrman (1987) reviewed the theoretical and empirical evidence for the frequent claims that
instabihees in mternational markets have deletedous effeets on the macro-economics and micros
eeonomy of the prinaey=commodity exporting developing countries. He coneluded that available
evidence does pot support these claims. Despite the laek of supporting evidence, the claims are strong,
perhaps, beeanse measurement problems and beeause of small but articulate groups with vested
interests B overstating the pohlem. The measurement problems might have equally affected any
fingeees that mught lave undorcst‘nmucd the problems, including the a;rgt,tmems of Behirman,

Lxport xmmbmty is mnsuh,mi as 3t development problem t}mt affects the growth, investment, and
productivity of eapital (uillaumont 1957). tnternational Commodity Agmmenla (ICAs) were signed
when the market produced wscessive priee fluctuations that have harmful micro-economic and maero-
economie effects on the economies of exporting countries. The available literature failed to prove or
disprove the effects of export instability on the macro-economies of exporting countries (MacBean and
Npuyen 1987).

Cuest (1989) studicd the prive stabilisation sehemes in Papua New Guinea and strongly argued that the
variability in export sector caming inlluences the business eycle in the dowmestic economy, and
suspect that, without priee stabilisation schemes, the average levels of employment and investment
withir. ¢ e non-agricultural sector would be lower. He also expressed the view that the price variability,
througiy its effect on aggreg de import demand, and fiscal and monetary injections, do have a strong
- ad direet impact on the balane of payments. His arguments are based on qualitative and subjective
Judgements and empirical evidenee is needed to support his arguments.

A study by the Asian Development Pank (1990) on the price stabilisation scheme in Papua New
- Giuinea supgested that the masro-cconomic impact of the tree crop export instability was once faitly
 significant, but has been declining in recent years because of the smaller relative importance of tree

vrops in the economy. However, the study couid not provide quantitative anulytical evidence to justify
the views that were expressed. The Australian Bureau of Agriculiural and Resource Economics
(ABARE 1990) reviewed the price .tabilisation schemes in PNG and raised doubts about the macro-
cconpmic instability caused by trze crop export snstability, It suggesiad that definitive research dn
magro-ceconomic impact a:;s.cssmsmt. should be carried out,

Fleming (1992) reviewed the price stabitisation scheme, -+ South Pacific countries and suggested that
any evaluavion of the impact of agricultural commodity price stabilisation on macro-economic stability
must concentrale oh the degree of macro-cconomic instability caused by instability in commodity
prices and the strength of linkages between the agricultural sector and their xmpact on econoriic
developmerii. Temu (1995) expressed the view that cnly minimal macre-economie instability may be
generated by export fluctuations, Similar views have been cxpressed by Lim (1976) ard Jarret and
Anderson (1989), who argued that there is no negative or inverse rLlatmnship betwesn econosic
growth and cxpnrt iumbnmy : ‘



Love (1992) exanined the impact ey shorl-rure ¢x port instability on national fncome f'or a samplc ¢
twenty developing countries, cach of which is heavily dependent on primary produce &xports. H
empiriczlly showed that, for all the cpuntries studied, there was evidence of cdusallty running {x »
export instahility to shortrun instability in income. Tids evidence may support the view that instabilit
export induces short-run macro-ceonomtic instability. Chosh and Ustray (1994) studied the § impact ¢
export instability of selected devclomng, countries and concluded hat export instability is an importar
source of macro-cepnoniic uncertainly in many dwelopmg countries.

The debate on macro-cconomic sta’b’ility versus export instability is inconclusive, Some argumen
state that there is not much correlation between price and income v'\rlabnhty This argument is base
on the assumption that the Tagged elasticity of production response 1o price variability, often leads t
average export income almost heing constant. In a smiall open economy such us that of Papua Ney
Guinea, assessment ol muer-ceonomic impact is pecessary to verify the validity of maintaining b
price stabilisation policy as an miegral part oF'the govermnment's macro-economic policy framework,

Methodology

ihe macro-ceenomic impaet of export income instability can be assessed by understanding th
mechanism through which - the instability is ransmitted to the rest of the cconomy in terms ¢
mstability in emplayment level, growth, and inflation. According to Dernburg (1985), the levels ¢
employment, growth of oulput, and price stability are the three major mac+o-ccononiic targets, Th
export price and qu'mmy instability will be tmmmmcd as instability of export income and exchang
reserves. They might, in turn, affeet the disposable income, consumption, aggregate demand, extern:
balance, and sossibly the level of employment, inflation and growth, An econometiic model is used i
this study 10 ausess the impact of tree crop export income variability on the macro-cconomy.

Framework of the Model

The model used in this study consists of six blacks « national income, monetary, fiscal, externa
employment and inflation, These b.o-ks are represented by the four macro-cconomic identities
national accounts, fiscal, halance of puyments (BOP; and monetary equilibriupt, Employment an
prices affect all these blocks and therelore are included as important components. The structural mode
consists of cight stochastic equations and nine identities relating to the six blocks, with stochasti
relationship among must variables, There are 47 variables including 9 endogenous and 28 Jagge
variables. Delails of the simultancous equatmns along with the identities of the model are furnished
Annex 1, and a deseription of all variables is given in Annex 2.

All equations are specified in linear form and. the linear combinations of the variables are ng
stationary, ruling out the error correction sp‘cciﬁcaﬁon The model must be estimated by three-stag
least squares (3SLS) analysis as the equations are over identified, However, ordinary least square
(OLS} analysis was also carried out to compare and provide better diagnostics of the model. £e OL!
results must be cautiously interpreted in view of the likelihood of simultancous ¢quations bias, -

The formation of expectations and lapged adjustroenit in the PNG economy is different from that o
developed economries. At present, the rational expectations hypoihes&s may nit be applncabie to PNC
because of a lack of information and expertise, The model is built on the assumption of naiv
expectations, altlmugh there might be some degree of adaptive expectations, The model also assume
that there will be a time lag between the causes and effects as the adjustment process is slow, Lagges
dependent and explanatory variables are added 16 v tplurc the iau,«,d responsus and dynqucm




I'he approach taken in this study invoives:

o cstimating the model, using 3SLS and OLS, to evaluate the predictive capacity of the model and
predict the base-level values of the macro-economic variables by in-sample furecasting;

o simulating the export instability and estimating the model again using 3SLS, to measure the
simutated valugs of macro-economic variables by in-sample foreeasting; and

o companng the simulated values of micro-economic variables with those of the base-level
predictions and measuring the macro-economic instability caused by the export instability,

First, the base-leve] projections of the values of varive macro-vconomic variables were estimated
using 3SLS and OLS. The analyses were carried out using the Shazam econometric computer package
Version 7.0. The GIP, total exports, BOP, net foreign assets (NFA), and other variables such as
growth rates were adjusted fo account for the changes in free crop exports in order to forecast the
simulated impact. The *list” command was used along with the system command in Shazam to predict
the simulated values The simulated results were divided into two time permds « the pre-mineral boom

(19791986, and after the mineral boom (1987-°05) as the inipact of mineral exports might have made
the impacts of tree crop exports on the economy different between tue two perfods.

P he estimated results at base level were compared with the simulated values to evaluate the impact of
oxport instability. The percentage changes in the macro-cconomic variables because of variations in
export revenue were estimated. The mean and pereentage change over the base period of all variables
were estimated. '

lest of _.N‘xl_ij’l‘mgwli&: Normally, most time series macro-economic variables (GNP, CPl, wages, etc.)
follow a random walk process {nop stationary}, and using nonsmticmar‘y variables in analysis might
lead to spurious regressions. When they are non-stationary in level terms, their first or second
differencing will usually be stationary (Criffiths et al. 1993}, The augmented Dickey-Fuller (DF) test
was used 10 test stationarity of fourth-order differenced variables (being quarterly data) and all the
variables were stalionary at diference (fourth order). Defong and Nankervis, Savin and Whiteman
(1992) studied the power problems of unit root test in time series with auforegressive crrors, They
concluded that the augmented DF test procedure s reasonably well bﬁhiﬂ/td

Autocorrelation: In a time serigs, quarterly damuutc‘)mr;r'elmicn ‘of disturbance term is common,
Further in the model, most equations use lagged dependent variables az explanatory variables and
being quarterly data there must be fourth-order autocorrelation (AR(4)). The Durbin-Watson (DW)
test is not valid to test the higher order processes (Ramanathan 1992). The Jarque-Bera lagrange

multiplier test (LM test) is appropriate (Dougherty 1992; Ramanathan 1992) to detect fourth-order
autocorrelation in the prc‘ien(.c of lapged dependent varjables as ex Manatory variables, Breusch and
Godfrey (1981), Kiviet(1986), and Aznar(1989) suggested the apphcauon of the LM test fo dynamic
simultaneous equations model, A,'

Test of Homoskedasticity: thnwéy the error variance is changing or govvmg over-time with each
observation, the Gauss Markhov's second condition is violated, This specific problam. that is
huermcodastmﬂy is not -.nly a common problem with eross-sectional data, bu; also with time-series
data (Griffiths, Hill and Judge 1993; Gujarati 1988; Dougherty 19925, in the presence of
heteroscedasticity, the regression estimators may not be efficient and the tesws of hypotheses, Jre no
fonger vulid. The Breuseh-Pagan-Godfrey (B-P-(3), Harvey, ARCIE and Glejser test were used fo
verify humosks.dasumly Vaurious diagnostic methods (Doran. 1989; Gujorati 1988) were used fo tast




the model for its pudmtm, aceuracy, «mbxhty (Chow test), and specmc.mmti errors (Ramsey RE::,FT
Regressions Specification Frror Test).

In Papua New Giuinei. mmmmi’ﬂy price: stabilisation (CPS) programs have been implemented fo
about four decades £evies are collected and paid into the siabilisation fund when the prices are abov
threshold fevel, and hountrey are pad out of the fund when the prices are low. The present stud
assesses the impact aver (e base period, after the price stabilisation effect. The price stabilisation onl
affects the price paid to the ultimate producers, and therefore, the GDP, BOP and net forcign assets ar
not affeeted by the CPS Sinilarly. the monetary stability is not affected by the priee stabilisaﬁan,
the stabilisation {und is oot stenlised and is available to the bapking system. In reahty, pric
stabihisation Jeads to the anster of tunds from the producers to the rest of the economy.and vice vers:
Another important pomt 1x tad the producers share in the FOB price is less than 60 percent an
therefore the stabihsanon taight reach them o o maximuny of 60 percent, in some cases less, wherea
the levies are Jully passed onto the Tarmers (Gumoi 1993). The stabilisation equally benefits 1h
processing and murheting agencies o stabilise their incomes,

Data Description

Lhe quarterly time series data for the period from 1978 (since the independence of PNG; to 1995 wer
collected froms the International Financial Statistics of the IMI, Quarterly F.conomic Bulletins of Ban
of PNG, International Development I{cxmr;« ol AusAlD, Statistical Bulietins of the Nationel Statistic
Office (NSQ), and varions reports of the World Bank  and the National Research Institute, Th
quarterly data on national accounts ((;f}l’ with break-up details of consumption, investment, export
and imports) are not readily available. The quarterly dma on government mnsumptmn and investmer
expenditure, expotts and imports wete used 1o derive the quarterly data of GDP using the uation
accounts identity. The dataon Australinn inflation (CP1 and export pnca indexes were supplu:d by th
Australian Bureau of Statistics :

The tree crop expmt price and volome indices were estimated using the packape available in Shazam
The quarterly data on price and  employment indices were overlapping (with various years as tn
base), and therefore, new pliced indices for a single base period were estimated using the Shazan
package for splicing index number series. As changes in policies or changes in macro-variables wil
be transmitted 1o the macro-cconomy with lapged adjustment process, Iagged responses wer
evaluated for most of the explanatory variables. Afier preliminary processing and estimation czf Iaggm
variables, the sample period vos ru;tmted to 1979-1 - 1995-1V,

Resulfs and E)hcussmm ‘
I Model Testing and Base-Level /’m;:m(im;

The estitnated macro—wonomcmc model is presented in T’ables 3 I) (OLS) and 3.(2) (BSLS) an
provides the base-level projection of the macro-cconomic variables and other information to test th¢
predictive capacity and appropriateness of the model. Various wta;,,nosm fests wefe conduclcd

1.1 All variables were non-stationary at levels except growth rates of money, income, cmp]oyment an
other variables expressed ns percentage. Stationarity of fourth-order difference of all the variables wa:
tested using augmented Dickey-Fuller tests and the results fumnshcd in Tablc 2 Ail the vanablc*
(fourth-order di flerenced) used in this smdy are stationary.

1.2 There is no mmwm.lmmn as indicated by the quuwmm LM (IBLM) nurmzs uy fest mbuits,, bot}
under the 35LS and OLS methods. The stochastic disturbance terms of all equations, except impor
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functional equation, are homoskedastic as revealed by BPG, ARCH, Glejser and Harvey tests. In the
case of import equation BPG and Glejser tests suggest homoskedatic error terms whc:rc as Hnrvcy and
ARCH tests suggest heteroshedasticity.

1.3 he R-square values for all the stochastic equations under the 38LS and OLS mczhods are almost
the same. However, the repression coefficients of individual variables are different under both
methods, which indicates the sinultancous cquation bias under the OLS method. All the caleulated F
values to measiire wndncss of fit are higher than the critical F values at § percent significant level,
thereby wrsfeating the sign’ “ant degiee of rehability of the coeflicient of determination. The R-square
values for the investment and impnrl egquations are in the range of 40-50 percent, and that must be
because Gl g sigaficant level of policy driven components of investment and 1mpons resultmg from
public sector consumption and :mu;mm policies.

14 The signs of all the estimated coefficients are as expected. In the case of the private consumption
cquation, the positive sign for nonimnal interest rate indicates that the incrcased interest always
accompany ingreased consumption. As indicated by Demberg (1985), there is uncertainty as to how a
change in interest affects the consumption. Sis nl’;rly, Dormbusch (1990) suggested that it is hard 10
find a strong response between interest rate and savings.

1.5 The system Resquare under the 3SLS method is 099. This higher R-square nust be earefully
mterpreted as the results frequently will be very high in view of the total number of variables and
equations volved The adjusted R-squares in all the equations indicate that there is no penalty for the
number of explanatory sanables used, except under the equations for inflation and imports, However,
the adjusted R-sguuare statistic is probably one of the least important ones in mode} spemﬁcanon when
compared with other dragnostic statistics (Doughenty 1992),

I 6 The Breusch-Pagan LM test for dingona covariance matrix for the system of equations under the
3SLS method indicates homoskedasticity. The caleuluted chi-square value is less than the criticat value
at point one pereent signilicance level.

1.7 The three most common mieasures of predictive aceuracy that have been used to evaluate ex-ante
and ex-post forceast are root mean squared error (RMSE), mean absolule error (MAE) and Theil
inequality coefficient 1", These predictive accuracy tests were carried out and the results are given in
Table 3(1). The fests were carried out with OLS estimates for each equation Umng the forecast
command in Shazam. The results are satisfactory and the 1J value is less than one in all cases, The
model passed the predictive accuracy tests within the in-sample forecast. Its capacity in out-sample
forecast must be evaluated at a future date and the mndct muﬂ be continuously improved to account
for changes in the economy.

1.8 Fora spcuhc:anon error test, Ramsey” s RC&,&T {Regn.ss;gm spéczf'caiwn error test) results suggest
that the caleulated F value is less than the critical value at five percent significant Ievel in all cases,
except in the case of impons. Therefore, there is no specification error in all these equations, except
!mports In the case of iniports the F value for RESET(3) is marginally higher than the eritical value,
The import price index must be mcludc.d as one of the explanatory variables but the data is not
available,

1.9 A Chow fest was also conducted to evaluate the predictiw stability and the structural bmk under
cach equation of the model, Tiie results indicate that there is no structural break, md thy the equations
are slable in ﬁw case of money demand, nominal interest, investment, e Xpof’ and inflation,
In the cases of the private consumption, imports, and employment nquatxons. there are marginal
structural breaks mam!y for the years 1992-1995. "The i scal ;md cxtcrnai balmm were mghiv




urstable ducesg this period because of fiscal indiseipline, and therefore, stabilisation and structural
adjustment programs are being implemented Further, in the third quarter of 1994, the currency was
devalued ard -"nbwqm,nm floated thereby leading o 2 depreciation of the currency by about 25
peee o oipan et al, 19963 In the case of the employment eéquation, as well as the instabilities
alre 4. the closure of  the Panguna capper mine and the insurpency in North Solomon
Prova.. + magor producer of  tree crop exports, must have contributed to the instabiliyy, Dummy
variables v e tried to capture these smpacts sl the results were not impressive,

O Rense-Leved Prapectton, Stnadation cimd Comparion

The Graph b opresents the actual and predicied ehise Tevely values of mucro-cconomic variables, As
could be seen from e graph, maost variables are predicted well by the model and the trends betweer
the actual and predicted salues are almost the same. Based on the analveis and & comprison of the
hase-level and simulated salues of the macr-economic vagables, M fellowing inferences were
drawn

21 Before the Maveral Boom 1975 1Y

e the demand for money s almost stable Glthough it s shghtly positive with increased export
mstabihity ), and therelore. monetary stabulity s not adversely affected by the 30 pereent or 50
percent merease of desrease i tree crop exports S.m;lar!} there is not much impact on the
nominal imterest rate « en though there is positive ehatige (0.GO1% pur quartes) under the scenario
of increasing exports at 30 pereent and 50 percent, This might be tite result of the impact of
mstability on banks" liquidity a5 well as the demand for eredit caused by expart instability,

o Private consumption increased by 077 percent dﬂd 1.2 percent per ang o ¢ 0% and 4.8% pet
veary when export meotse increases by 30 pereent and 50 percent, respe. -oly. 1t decreases by
(.62 percent and 0.5 pereent per gquarter 12.5% und (4% per year), respectively, wher the eaport
mcome decreases by 30 pereent and 50 percent respectively. This might be o result of the dxmx
imipact on consumplion by tree crop producers and the multiplier effect in the economy, Further,
the rarginal propensity ta consume 15 highey with the subsistence smallholder producers, and
therefore, tree crop income variability ai’}m private consumption. This is one of the key areas (0
evaluate the policy options to smooth consumption.

e The impuct on changes in investment is well propounced. The investment increased by 1.6
percentage and 4.0 percentage per quarter (6.4% and 16% per year) and declined by 2.4 percent
and 1.3 percentage (9.6% and 5.2% aonval), with 30 percent and 50 percent increase and or
decrease in tree crup exports. respeetively. 4s investment includes the policy-driven public sector
investments, there is possibility of an inconsistent response to market forces. Segregating
investment into private and public sectors is a desirable option, but could not be done for want of
necessary data, ' o o

 In the case of imports, every increase in trée crok xporls by 30 percem or 50 percent led to an
increase in xmprms, by 1.4 percent and 0.5 pmeﬁt per quarter (2 1o 6% per year) The iughc’f "‘atc
of increase in imports in response to 30 percunt when compared to 50 percent inerease in
niight be because of a declining marginal projensity to consume (or de: teasing marginal uidity ot)
imported goods and services as export carhin gs ich a certain limit, However, with a decrease in
exports the proportionate decrease in imports s au.03t negligible (less than 1.5% pet year) with 30
percent decrease and interestingly irpon increased by alimost 5,7% per suarter with 50% decrease
in exports. This sudden spurt in imparts riipht be due 1o the depreciation of king value that elmost
coinciged witls the declining nmmd'ily export income:. Presumubly, the marginal propensity to
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import inereases with an - erease in m’.pmtm imt decreases lele 8§ export camings are
decreasing. Tmports play an imporant role in houschold ctmlsumptmm cspcc;ally food items, Most
industrial materials and mputs are also imported. Every increase in export income mxght increage
the consumnption {marginal propensity to consume) of xmport«,d g,ood*; and services (marginal
propensity to import). However, the adjustment 10 a decline in export income is very slow, and
therefore. the import is not declining immediately. This might be one of the reasons for the
frequent instability in external balance (BOPY ‘The general belief is that the increased income
dircetly affzets the BOP ruther than inflation. However, under the current floating exchange rate
regime, a deteneratien in BOP might influence the inflation by dd\'mely affecting the currency
value,

The external balanue, as numun.si i terms of BOP, rexp(mds positively to :m mcrcaw in tree crop

exports, and neparively o a decline i esports. In the cases of 30 percent and 50 percent changes,

the BOP position improved by an average of 13 6 pereent and 20.5 percent per quarter (55% and

82y annual) for an increase in esports, but deteriorted by a higher proportion of 14.3 percent and
325 percent (3874 d 130% annuals whenever there 1s a decrease in exports, The major producers

of tree crop exports are subsistence smallholders, and therefore, unlike the other sectors, there is a

neghigible amount of repatration of export income. The tree crop exports, other than by the

foreigneawned Jargebolder sector, contnbute substantially 1o the stability of BOP. It is generally

betieved that tree crop export revenue i more influential than other expons in maintaining the

stahility of BOP,

The impact on the level of employment > almost negligible at 30 pereent and its xmpacn is
marginal at 50 percent. Humgh the conclusion must be interpreted cautiously, given the degree of
impact on privite consumpton. GDP. and imports, there are valid reasons to support the f‘mdmgs
The majot tree erop producers subsistence farmers) are caming only 50 percent of their income
trom *ree crops and the balance from other crops and livestock (Overfield, 1993). There is
evidence of diversification of production and consumptior (import substitutes) whenever the
esport meome 15 dechning  His diversification stabilises the level of employment. Factor
mobility, therclore, mininises the adverse impacts, Another imporiant aspeet is the measurement
of underemplayment - o some extent disguised unemployment (in traditional villages) - in the
informal and rural seetors. is normally not accounted for in the official documents, ~

There is not much impact op inflation o) export instability. The variability in inflation is also

highly unpmdxmbfe However, in Papus New Guinea’s cconomy, imports of g,nods and services
affect the inflation in two ways « imporied inflation, and reduced demand for import substitutes,

Total export income mxght have some impact other than the changes in Jevel of export income,
With increased export income, the propensity to import increases, thereby leading to imported

inflation {(depending os the source of imports and passsblc impact on currency value), On the other

hand, decreased exporis might reduce the propensity to import, thereby leading fo increased

demand for import substifutes and causing demand-push inflation, Ultimately inflation cannot be

linked to export instability directly; but indireetly, export instability might have an effect by

influencing the consumption patterns, demand for Jmpons or ;mpm substnmtes, xmpcrted

inflation, and mhars

In the cuse of GDP, there were clear positive and ‘rwgpiive responses to 30 percent and 50 percent
changes in export income with jnereases and deereases in tree crop expons, respectively, There
was any inerease in GDP by 4.2 percent and 6,7 percent per quarter (9% and 27% annual) with an
increase in exports of 30 pereent and 50 pereent, respectively, Similatly, there was u decrease in
GDP by 4.5 per ent (18.0% per year) and 8.2 percent (38.8% per yeary with a decreuse in export
income. Again, this must, be thc result ni direet 18 wai a5 muluptxer impacts of tre¢ crop exports,
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Before the minesal boom, the tree grop exports provided  more than 30 percent of GDP an
therefore export mstabthty was mfluencimg the GDP at a higher degree, For 25 percent or 5
pereent variability i export meome, the changes 1y GDP must be in the range of 7-15 percen
whereas the chipges wy i the range of 18- 38 percent, indicating the possible multiplier effect o
tree crop export income

Afrer the Afuwral Boom (1957-43)

As m the pre-minenal boom case, there 1s no evidence of impact on monetary - stability and on th
nommal interest tate under the seenan of decreasing as well as increasing exports at 30 percen
and 80 percent. Mining, esports and the service sectar would have increased their share in th
economy, therehy decreaning the importance of tree srop gxports,

Private consumption. m eontest to the pre-mncral boom period, is pot seriously affected by tre
crep export i fahihty. o fact, comsomption declined by 116 percent and 1.0 percent per quarte
12476 to 4070 po seary with micreases o ome by 30 pergent and 50 pereent respectively. Thi
tvpe of change pugal sedcate the posabde Tink between exeess export camings and repatriation o
cartings by userwas companies esousted wih produion, processing and markumg of tree croj
exports A shown i Lable 1L cance 1980, the <bare of palm oil export is increasing at a highe
rate All the mugor farperholder pabm o poaueing pampanies are owned by overseas companies
the Tower svestment when e esport inereasod, might be, therefore, the result of repatriation o
export mome by the erergneonned Tapetodder sector. In any event, the post-mineral boon
period und the sngomg diveraficaion of the wral sector into areas of foud, forestry, fisheries an
Bvestock. the importance of tres crop exports I8 mamtainng private consutmption is decreasing,

The level af imvestment nepatnely responded 1o the changes i export income. The investment
dechined by 14 pereent and %5 percent per quarter €5.6% and 14.0% per year) under 8 30 percen
and 50 percentage morewse This decline in investments by 1.43 percent and 3.5 percent per guarte
(5.7% to 14.0% per yeur 1 indicating the possible savings and ipvertments elsewhere than th
domestic economy because of the repalriation of export eamings as discussed earlier. Inyestmen
mcreased at 214 percent and 3.5 percent per quarter year (8.5% and 14% per year) at 30 percen
and 50 percent decline in exports. A study by Knudson et al. (1975) indicated that instability ha
had a postive effect on investment by reduuﬂg, the propensity (o consume, The fi ndmg,s of th
present study also wppuﬂ the similar view

In contrast to the pre-mineral boom period, imports decreased by about 3.2 percent and 1.1 percen
per year with an increase in exports where as there is  decrease In imports by 2 percent and 1
percent per year with o decrease in tree crop exports at 30 pereent and 30 percent, respectively
This must be an indicator of the dechining marg,mal pwpﬁnmy to :mpmt by the rural producers an
the level of import replacement due 1o the declining per capita income in the rural areas. The tenn
of trade is also adversel, affecting the purchasing power per unit of exports produced. Morgove
the currency devaluation in 1990 and again in 1994 might have increased the Kina value o
imports 4t a higher proportion than the increased Kina income of exports. This area needs furthe
detailed investigation t us 255 the seal :mpm:t

Aguin, the external halatce tBOP) is ﬂdvcmciy influenced by export xmmmhty at :36 péxcent anc
50 pereent, but o i ey er extent than the pre-mineral boam period. The BOP favourably improve
by 4 pereent per year with 30 percent inerease in exports but declined by less than 1 percent with e
50 pereent nergsed export income The BOP position declined by 7.2 porcent and 490 pereent pe
year with « decrease i tree crop exports by 3 percent and 50 percent, respec tively. After the
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muneral boom, the tree erop export instability is not that much powerful in influencing the imporis,
private consumpiion, and income. ‘The mining and services sector exports and imports and the
public sector spending of foreign exchange  might have taken a Jead role in determining the
external balanee Ultiniately, its impac on the external balance has been declining over the years.
However, decteise i free crap eaport income continues to adversely alfect the BOP position. it is
better o assess the impact beyond the mineral Foom pertod when tree erop export xmght likely 1o
regam s influenee on the vxﬁ.nml hatonee |

o Sumlar to the pre minet boom period, the Jevels n{'empkwmcm and inflation are not affected at
+sipnficent leses thess han 0.058%) However, there i some degree of positive response to export
mstabilitn and the levels of emplosment and rates of inflation chanped by less than 0.05 percent
Phere i seope for huther esearch mto the lesed of underemployment and factor mobility in osde
to qustis these Sindings

o Unhhe the pranineral boom pered, the impectof tred erop export instability on GDP growth rate
v ot pronouneed  Surprsingdy, the GDP declined by 0.6 percent and 0.9 percent and increased
- 08 percent and 174 pereent, as tee crop export increased andfor decreased by 30 percent and
S0 percent, respectively. his rces doubts about the contribution of - the tree crop sector to the
natimnal incotme and e resporas 18 somewhat sugprising. Forther defailed investigation must be
undertaken feovenih wiether the govemmnient support Gneludng price support of K 247 million in
the last four searsy fo e ey crop sector s having any economic benefits, or whether there is
reseurce misallovation T must also be considered an indicator of the declining share of tree
crop exporls in GDPL and thy increasing shate of other diversified rural activities. The agriculture
share is abso deelimuee over the period, and therefore, the apricultural sector policy emphasises the
need to improve the GDP contrbution of the agricultural sector (DAL 1995).

Conclusions

Fhe macro-economic impacty of tree crop exports were at a gonsiderable level during the pre-mineral
boom periods and were declining over the years particular'y after the mineral boom, With increased
diversification in rural sector and mineral explorations, the economy is growing stronger to withstand
the shock of tree erep export instability. These findings saise doubt on the validity of maintaining
commodity price stabilisation as an integral part of the macro-econpmic policy frame-work. However,
the export instability continued to contribute substantially in the managemerst of balance of payments,
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Macroeconometriec Model:

~ Annex: 1

| lassifieation of Fyuations and identities; ,
LA variables in real terms - Prefis D stands for 4y order difference)

IStochastie Fquations:

|
!

f

i
e

‘ DM o DAL e p I D) DR, ¢ms\-g,‘"4, i, ()
LDAR < pONR L MR v olINE < eDE v (2)
‘/n P JADCP v gV S SDAR e | {3)
DI, iMoo« il ,;méa‘{‘,’ e OOAA Y '(“)
DEC g pOPE GRS i (%)
i N2y 0y, w @B, e aE v e v gDEY, w;ﬁ”{; 14 }fl)f\‘l'?ﬂ ERT (3]
IR R 6 RER SR s mm}‘, v EDNM, <)
‘ DINE - v BP0 o % 3P0 3 2 oMY o e ATE v QLN 4 - mﬂylék,-'\’, 1 VMR, ¥ gPTAX, Mé’l’i',.,l A1y (8}
f Identities | |
VAN e A M
TR e}
E Cor v IG e IR, - TAN, = b l),, | 3)
‘ LoCPaCU 4 I+ 0G, 4 X, ~ 2, (4
MO, « NT - DUR, - TAX, ()
RR, - NR, - INF, (6)
X, =T, +OX, n
BOP = CA, + Kd, (‘3)
(1N -2 _ O




Weseription of Variablesy “Annex: 2, |

DM Change in Demand for Money(M)
{Super seript'd" and 's' siead for Demand/Supply)
DY - Change in GDIY)
DINFE - Change wrate of inflatien(INEF=CP[%)
DLIQ - Chapge in liguidity (£1Q) o4, nks(actual)
DOP - Change in Private consumption(, ¥)
DYD = Change in Disposable income( YD}
DI Change inoanvestments(h
DRR - Change in real interest tate(RR)
DA Change in capital accounttKA)
DNM Change inratio of exports(X) i imports(Z)
CDEX Change in free u‘up export (1X) income
DEX - Change i nominal exchange mte(EX = $erK)
DPV - Change in export volume index('V of Tree crops)
bree (‘lmm,u in expori price index(PLof Tree crops)
DAXP = Change in Australian Export Price Index(AXDP)
DNEFA - Chinge in Net foreipn assets(NFA)
MY = Growtr rate of morey minus growth rate of ODP
DC - Domestic ¢ it
CG - Governmes.« consumption
1G - Goveriment investment
- Private investment
FR - Translers (Government)
b Fareign borrowingdinvestnent
) Domestic borrowings investiment
X bxports
7 Importstinehudes services)
CA - Current aceount
OX -+ Other exportstother than tree crops)
MR = Growth rate of Money(M)%
1R - Growth rate of employment (%)
YR = Girowth rate ol GDP(%) '
7C = Ratio of imports (Z) to consumption(C)
DAIN = Change in Australian Inflation rate(AIN)
DTAX = Change in tax revenue(TAX)
NMYR = CGrrowth rate of non-mining income
07, = Changg in imports ‘
~ NT = Net transfer on foreign investments
DCR = Interest paid on domestic Credit( DC)
T = Technical change(Proxied by fime)

Notes:

1.'D" as a prefix stands for foudh order difference of variables.
2. Subsar/pl t1...0 refers to lagged vadables, "

Mvarlist wk3
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Table.1. Export Prices(FOBJ, Quantity ana v. feme Variabiliny of Tree Crops Exports:

Year

1980
14981
1982

15983

1984
1983
1985
1987
1988

1989

199G
1%
1982
1993
9%
1995

- Mean

STD

Average tob Prices Rina/tonne

Cocoa
16380
13350
11180
14940
19540

202240
17680
18340

89760
2520
950.0
8820
$59.0
111540
1550.0

133175

© 38118

28.62%

12400

Loffes

2310h
15180
18570
1936141
22804
28840
38274
2079 4
25330
163240
16324
17064
12850
14790
31650
39000

2259.56
800.54
3543%

Copra
2674
ot
1729
2878

544
3244
jose
R
2530
2310
1374
8580
2470
2510
2920
4300

25331

10512
41.66%

Copra-i
4874
3ntig
KAl
35440
9pR 4
STLu
2530
3ol
4780
4240
3334
38640
6250
441 4

6200

380.0

505.13

19035
37.72%

hi-Palm
339.4
3230
3824
1 H
38340
JuB i
290
2460
3214
20910
2394
20340

208

3154
3360
0.0

35100

13959
39.77%

Average eapart volume 000 Tonnes/Year

Cocoz
28.7
278
287
26.3
331
N9
319
334
31

466

339
358
Ko
378

2%.0

224

32354

585

17.97%%

Somrces 1 Bunh of Papisa New Gutnea, Quarterly Economic Bulletins, (various sssues)
2 Deperument of Agncultare and 1 ivestock (1991

¥revar, wed

Coffee
310
473
411

823
Jud
40
531
618
448
Bs.e

- 63.3
466
514
828

o587

40.9

5379
1144

21.27%

917
99.4
376
362
93.5
103.5
93.0
$4.1
768

607

553
440

475

59.0
50.3

s

407

336
348
376
36.2

413
411

402

363

346

348
332
348

455

34.7

245

61347 © 3651

23.04

460

3421%  1260%

Total

3173 21938
440 15203
© 767 14861
19 194,82
1299 34328
123.8 29886
1290 31362
97.3 24451
1026 22924
1517 25326
1427 18615
1996 18401
206.8  194.58
2457 23782
2308 34752
1390 34023
13213 24298
60.68 65.18
4547%  2683%

 Copra  Copra~oil Palm~0il Income



Tahie.z ‘L Results of OLS Ara!ysus and Diagnnsm: Testsof x:qua(sons,nf the Model:

Dependﬂnt Variable DM

Varicble Estmated Standard  T-imato

Name . CoeflicentBrror DF =62
DM 0714 0077  g222
DYz auts aoar . 744

- DY4 983 0032 908

. DNR ey 3382 - 837
DINF 5 75% 3598 SEM
Constant 16 380 7083 Z3z4
Cntical 'Y value st 10% {2 {ailed) {670
R-Square - -~ DEE3
Adjusted R-Square 2635
FVSJIU&, *:? 3 Fivs .
Font 5% V2%
Autocorrelation Test: :
Jarque-Bera.asymplotic EtM normaity test
Chissquare with 2 OF , 8854
Cnbical Chesguare Valueat 1% 9210
Heteroskedasticty tests:

. Chesquare  OF - Cor at1%

B-P-G Test 1250 5000 15080
ARCHTes! 8310 1000 8835
‘Harvey Test 4375 5003 15080
Gl sertest 6847 5000 1508

Regression Specification Eror Test
Ramsey Reset

DF1&2 FVaye Fent 5%
Reset(2y  1&6% 3631 4000
Resel{3} 2880 2224 3150
 Resei{4) 3859 1547 2780

Predictive Accuracy Tests

Root Mean Squared Error {RMSE) 36 982
Mean Absolute Error 28770
Theil Inegquality Coefficient U 0 821

MBASE WK3

Dependent Vanabie DNR

- Alzaable Estimated Standard T-Ratio
Namg Coefﬁszemsrmr DF =62
DNRY 472t 0083 8735
MR : ~-0DD5s - 00eY . 058
BinFs 5124 DWB $hug
DLIG . -6051 - %018 -*S&x
?:tsnsiani 0010 4157 0038
Lo Y vae st 1088 (2 taded) 2870
Fedmuare. ; , 0718
Adused R-zauare O&YE
F value , o 23 ¥
Harrt 5% e 2380

. ﬁ‘w’:ﬁ' srrelaton Test

szrgue-Bara 4 iplelic LM namahtg test.

i‘wsqu&a%é ZDF 1578
£-peaiChesquare Valwe at 1% - 8370

Hateraskedastoty testy

Chesquate  §F  Cot at1%

5P Test & 33& 4000 150BO
ARCH Test o448 1000 6635
Harvey Test 5.378 4002 15060

Glegser test 5501 4000 15080

Regressmn Speoification Error Test

Ramsey Reset
BF1&2 FVvalue Fent 5%

Rese(2j 18863 1477 4000
Reseti3y 2882 1318 3150
Resetla} 3861 Q873 2780
Predictive Accuracy Tests

Root Mean Squared Error {RMSE) 0.794
Mean Absolute Error 0628
Thail inaqualty Coefficient U 0876

m;mﬁwi‘\év:am DCJ«*
Vanable  Eswoatd %ndard ’%2 Raﬁa
. Name Gost E:rcr DE=g2Z
DCP2 { 0084 1564
oYE ) - 0033 14562
- OPNR RN & x4 3889 1817
- Consfant #1406 2628 1.849
Coieat T value st Eﬂ% {2taited): 1870
R Square 0.780
el Aa;asied R-Snuex 0770
% Value 33.280
et st ' ’5‘353
Autoertrelanen Tast ;
Jarque-Bara asymptotic LM nopsality test
Chrsquarewth2DF —- = S nEs0
Critical Chi-square Vatie at 1% 9.210
Heteroskedasticity tesis. : :
Chestsare DF et at 1%
B-P-GTest 3640 3024 15080
ARCHTest ~ D040 30D0 68635
Harvey Test 2320 3000 15080
Glegjsertest - 5020

3000  15.080

Regression Specification Error Test:

Ramsey Reset:
DFt &2

FVaiye Forit 5%

Raset{2) 1861 ©788 4000
Reset{3) 28860 © 0633 - 3150
Ressf{4) © 3&58 *D:429 2 760
Predictive Accuracy Tests: -

RootMean Squared Errer {(RMSE}  40:010
‘Mean Absolute Error 3i248
Theil inequality Coefficient U Q. 335



 Table:3.1. Results of OLS Analysis and Diaanostic Tesis o1 Equations of the Model (Gonta):

Dependent Vanable D!

Vanable  Estmated Standord  T-Ratp

Name Coefficlent Srrot DF=63
o 8314 ©OSF 3235
by 4150 0031 4838
DRR& 0834 2210 0404
DKA o723 a086 1105

CONSTANT 0847 4200 D224

 Crtical ¢ value at 16% (2 tatec; 1574

R-Sauge o430

Aﬁ;uszed R-Sguare: ' G306
- Evae 7B
- Font 5% . 22an

Auftocorrelabion Test .

. Jaraue-Bera asymptote L34 normality test
Chtsquare with 2 BF 2o
Cntical Chi-square Value at 1% §210
Heteroskedasticity tests

Chisquare  DF - Cof 3t 1%

B-P.G Test 2720 4400 15080
ARCHTest 4260 1000 §635
Harvey Test 1710 4000 15¢80

Glgjsertest 2320 4402 15680

Regression Specification Error Test

Ramsey Reset :
DF1 &2 Fyalue Fent 5%
ReselfZ} 1862 oags 4000
Reselt3y 28861 9252 . 3150
Resettd) - 38869 1070 2760
- Predictive Accuracy Tests

Root Mean Squared Error (RMSE} 31630
#.an Absolute Errar 25250
Theil inequality Coefficrent U 0683

MBASE WK3

- Dependent Kfanabse DIX

YVanable Estimated Standard T~ Ratio
Name CoefficentError  DF=B3
ity 0307 01150 2067
bRt 30830 3880 - 7894
oPiz 10830 3820 2782
T go4s o0sg (13322
Constamt ™ 3ITQ 3402 0315
Crbcal ¢ value at 10% 42 ’ta‘iaé‘} © 1870
R-Sguare ; D683
Adusted R-Square - pesd
F Value PR 15938

 Fepig 5% 2100
Auvtooorrelabon Test ‘
Jarque-Bera asymplons LM nomalitp fest
Chi-sguarevath 2 DF . G200
Ontical Shisguare Vae at 1% g2in
Heteroskedastcity tests

Cru-siuare DF - Cnt at 1%
BPLE Test 333¢ 4080 i8E10
ARCH Test EiJerisl 1000 6835
Harvey Test 4350 0 4Q00 16810
Glegsertest 2225 4000 18810

Regrassion Specificaron Errot Test

- Ramsey Reset

OF1 &2 FValue Font 5%
Resel{2} 1882 3250 4000
Resatis) 28861 2820 3150

Reset{d} 3850 1850 - 2760

Predictive Accuracy Tests

FRootMean Squarec Error (RMSE}  11.370
Mear: Absolute Eivor 8740
Theil inequality Coefficient U 0.610

Depeudem Vagabie DE
Varable - Estimated Standacd T-Ratic
Name CoefficientError D‘F:SS

DEX4 AGL4R f&;aso,
Dy2 0088 0038
Dys 908t 0035
DY4 , 0136 00836
ol 0581 0131
DAXP3 L -1825 1088
DNFR Doge . 0083

Constant 10531 FABY
Critical ¥ valug at 0% (2 tatfédi
R-Square
Adjusted R-Square’
F Value,
Fent 5%
Autocorrelation Test o
Jarque-Bera asymptotic LM normality test: -
Chissquere with 2 DF B 2534
Critical Chi-sguare Valueat 3% 9210
Heteroskedasticity tests

- Chesquare DF  Critat1%
BP-GTest 10100 7000 15080
ARCH Test 7584 1.000 &6’5
Harvey Test 16600 - 7.000 15080
Glgjsertest 12712  7.000 15, 080

Regression Specifization Ermr}‘est: )

Ramsey Resat. , , ,
DF1&2 FValue Forit 5%
Resetﬁz} 1885 0.758 4.000
Resel{3} 2358 3519 3200
Reset(4) 2&53 2814 M?Qt}
Predictive Accuracy Tests! SR
Root Mean Squared Ervor (RMSE} 38, 893
Mean Absolute Error ) 3223
Theil inequality Coefficient U 0.833



}'ab!e .34, Results of OLS Analys:s and Diagnostic Tests of Equations of the Model {Contd }*

 Dependent Vansble ER
Vanable - EBstimated Standard T-Raho

Name CoefficientError DF=62
£R1 0762 0081 468

- DINF3 0706 0275 2.567
¥YR2 oois 0010 1733
¥R6 SoiT St 1600
DXM o0 0063 1988
Constant 0243 0419 0580
Cribical 't value at 10% 12 isiled) 1670
R-Square : 0843
Adjusted R-Square 08in
F Value 18074

" F-cnt 5% 2330
Autocomelation Test :
Jarque-Bera asymptohc LM normaty test
Chi-square with 2 DF 0Tt
Cntical Che-square Vaiue at 155 §210
Heteroskedastwity tests

| Chesqguare  DF  Cot at 1%

“B-PG Test 3020 5000 15080
ARCH Test 2150 1000 5635
Harvey Test 585C 8000 15 D86
Glejser test 3080 S000 15082

Regfessmh Specification Error Test

Ramsey Reset
' DF1&2  FValue Font 5%

Resel(Z; 1861 1310 4400
Reseti3) 2880 o960 3150
Resati4) = 3859 1610 2780
Fredictive Accuracy Tesls

Reot Meaiy Squared Error (RMSE} 2770
Mean Absolute Error 2,130
Theii Inequality Coefficient U 0841

MBASE WK3

Bependem Yanable: DINF
Vanable Estirmated Standard T-Ratioy

Name CoefficientErrer DF=58
ER 0086 0033 2578
ZC3 : 9077 0031 2808
ol I goud 083G 2883
Mys G008 D404 T215
MY& Geor fgeid 3020
DAING §33s 0127 2875
DEX1  .AGB8  1T1Z 2867
DYAXS L O30 Q411 2786
NMYR3 3003 cgo2 1519
Constant £ 220 4168 «1324
Trbical 't value at 18% (2 ta;!etf; 1870
R-Square D A4S0
Adusted R-Square G410
Fvalus 5260
Foonit 5% 1589

Autocomrelation Test
Jarque-Bera asymplotic LM nonmality test

Chesquare with 2 OF {583
Cnlica) Chsquare Value at 1% 9210

Heleroskedaststy tests
Chi-square ~ DF - Cnt a2t 1%

CBPG Test 8873 G000 15680

ARCH Test 2105 1000 - 8638
Harvey Test 4730 S000 15080
Gleger test &086 G000 15088

Regress:on Specification Error Test

Ramsey Reset

DFt&Z ¢ Value Foat 5%
Resel2; 1857 1918 4000
Reseti3}] 2356 0943 3150
Resetigj 3&55 0788 2760

Fredictive Ascuracy Tests

Root Mean Squered Error (RMSE) 03948
Mean Absolute Error 0780
Thet! Inequaity Coefficient U 0 802



‘Table 3.2 Results of 35LS Analysis of (he »Simulimwu‘s Equations of the Model: -

Depenﬂem Vanable DM

Snuare 066 Ady R Square. 063
f -Vaiur} =19 74 Fegnl 85622 25
Vauahle  Esbimated Standard. T- Ratio
Hame  CoefficentLrg: DF =62

DM 065 007  8Ex
Y2 605 003 169
4 anG 003 203
Dk B4 348 248
DiItVE 20 400 82

Constant 25498 41 303
Jarue Berg asymptotc LB notmabiy test
Chicquare 8657 20F oot ts g2

Gependent Yarahle LR

R-bguare 073 Ay B Gueare 675
b Vaiue o 327 ot B 236
wanahie  Loboated Standarg T Haty
Namg Cupthoentipgr DF g

Do a5t R 19
6 fe 23453 16 71
LiNg A Bh4 1 4%
Lunsiant 034 BEG L7

Jarque Bera asympiore 1M ngrmelly test
Chigruare 14496 - 20F - Sndgl 19 921

Uependent Yongkte {572

8 -Srpaare 467 By B Cuuate G4
F Yalya = 4B A2 bt e 4
Yauable §elunpted Slandacd T Rahy
Hamg  Goelboestiuny [Feh3

Py g7 13 2y
{64 Rt 45 404
np it 344 283
¥ B LR {1 L) 145
Canstant 343 EE: A 4G

Jarque Bera asmﬁwm 57 wméz;@y tast
Chestuans G238 208 Ln) st %85 24

memn,}em ’slanam DINF

SHuare 048 M} H-Saquare 44
F Value =526 Pt 6% 1 08
Vanahle  Estenated Sandgard T Batos
Hame  GoalficentEror PFesB

ER 007 603 0t
763 007 063 247
7C4 008 603 322
MYE got DO 234
WY 061 000 235
DAING 835 o1 310
e 465 161 240
DTALA 603 nol 308

NEYRS L% 000 ~178
Coretant 21 b6 A 33
Jartue-Beta asymptetic LM ndrnably test
Lhisquare 100 Z0F Ciit At 1%4=9.21

Dependent Vanable DNR

R-Bauare: 0.70- Adj R.8quare; 968
FValue= 2826 Foarit8%= 2,35
Variable Estimated Standard T-Ratlio
Name  CoefficientError. - OF=63

DNR 070 008 842
MR 001 001 087
DINFG 010 008 129
pLio 008 002 320

Constant D02 016 .19

Jarque Bera asymplolic LM hotmaity lest:
Lhisquare 1426 2 0F -Gt ab 146582

&)epeudem WYariable: DI

H.5quare 4% Adj R-Btuare 38
P Value = 757 Fotnt 6% 225
Vanable Estmated Standerd T~ Ralig
Hame . GoefficientError DPF=63

4 N2 008 308
Dy a7 003 604

ORRAG 27 203 013

DEA 009 008 148

Lonstant #3120 424 028
Jargue-Bera asymptolic LM normality test
hesquare 165 - 20F - Qb at 1%= 92

Lepradent Vapnbie &7 ‘
P.Square = w43 Adp RSquare 038
F value =5 A4 E-crd %= 2.04
Yanable Estimated Standard Te Rafio
Name  CosficentBror DF=60

DEZ4 620 5072 082
o2 608 003 244
e 005 003 176
OYA 016 003 336
o 981 012 418

DAXPS 251 Deg ~Z B4
DREA D04 g7 088
Sonslant 1716 5g3 258
Jamue-Bera asymplotic LI noromalify test:

Chi-syudre 7897 2 DF Ot at1%=9.2

Dependent Vansble ER

R-Square » 084 Ad], R-Gquare: 061
FValue = 1348 Feorit %= 218
Vanable Estimaled Standard - T- Ratio

Haing  Coelficent Erear OF£64

- PRY 074 008 .85
DINF3 080 025 315,
YRZ 002 0ot
YRE a 02 c01

Constant *{1?& 041

durque-Beig: asympto*m LM nc;fmamy fest;
Chissquare 011 2 OF Lt at 1%*’8 2!

Notes:
Cuheal T yalues ot 16% - Two !aded
LF 5040 8% = 1880 1 U106

MBASEYS VK3

Bieuscn- Pagsn iR Tast for ﬁiagana?

Covariance Matrix: ‘
Chibsyuare. 58457 e
Citical Valug 4t 0. 1% DF 26%* 5%9 E



mtab4 wk3

Table 4, Percentage Changes (Quarterly) in Macroecononiic Variables:
{adter Simulation of Fxport Instability « Plus or Minus 3085 and 50%)

Vanabies

o T A e T B

{ Rﬂﬁi iéihv;f' Lo ?th‘m“s" Mmut: ’50% .-Pluv; ﬁ()%
Meswx ()wmzimi ) : N '18: -
Nmmtmﬁ !mup:at I{'ue ; ooy
Pm ate (" onsgmption {1 ’77
immnmnt , . ! m;ﬂ_‘
lmpmh ¥ ; N ?:SXg
Anfiation R,ﬂgt“m R a2l
impicmmtﬂ Rate{®ey - 0 i’)l%m
JBalance of Pq wments i 13 1),,%,,/ -
lnmmc «(am i 42 a_ .
 AfertheMuew Boom 198798 ]
T s a0 Mt > IMimus 50%
‘Money Demind : 121 * -0 01 000 0]
"Nomunal Intefest Rate T3 O 1 S B 173 0021
Pmam(nmggmpum TN feal 63 g5] =191 007}
Investment p by 2141 -354 P11
lmpom L 1 D) ‘7‘? )48y 028 -3 30
Inflation Ratd( 0o 0034 004 003}
ng!ommt Lo hor 004 002 009
Bala 094 -1 83 -0 05 -969
i | -0 63 0383, -0.95° 174,
. I o, R s

Besalys

Plus 30% aind 96 % - Isport Ingonse ireased by 30% wid 50%
Minus 0% und 50% - Lsport Iieome decreased by 30% and 50%
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