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ABSTRACT

Export Supply and Import Demand in Hungary
{an Econometric Analysis for 1968-1989)"

This paper investigates two behavioural relations tor the Hungarian economy,
which are vital for tormulating tuture aconomic policy packages: the export supply
and the import demand functions. The specifications of the equations, based on
well-known tunctions of economic theory, take into account the characteristics
of the special regulatory environment for enterprises throughout the period
{1968-1989). Special attention is paid o export and import subsidies and to
import restrictions. As a resuit ot subsidies, the implicit deflators (price indices)
derived from national accounts statistics can be misleading and lead to the
misspecification ot econometric equations. Consequently, previous attempts to
sstimate price, production and income elasticities were bound to fail or result in
biased estimations. In tact, most of the empirical analyses known to the authors
reporied insignificant parameter estimates and indecisive results.

By taking into account the special regulatory environment, in particular subsidias
and restrictions, the present analysis identifies stable and well-defined
behavioural reiations. The equations developed by the present study clearly
outpertorm those which, although dsrived from the same theorstical framework,
do not allow for these special factors. These functions will be incorporataed into
a complete mode! of the Hungarian sconomy, which will allow us o carry out
specially designed simulation exercises to investigate the impact of different
alternative monetary and exchange rate policies.
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NON-TECHNICAL SUMMARY

During the last two decades, the Hungarian economy’s responsiveness inforeign
trade has substantially developed. Economic franstarmation in Hungary will
turther change the behavioural characteristics of economic agents. The resulis
presented in this paper identify stable and sensible equations, however. This
suggests that even in an environment that is changing relatively quickly, it is
possible to build economelric models. Moreover, policy-makers have tew
alternative sources of information with which to design policy packages.

Managing toreign debt will undoubtedly be at the top of the agenda tor Hungarian
policy-makers for quite some time to come. Monetary and exchange rate policies
and export subsidy packages - should they opt tor these sorts of instruments —
must be designed to accommodate balance ot payvments targets.
Notwithstanding the importance of other items, this papser concentrates on the
toreign trade balance. A properly designed policy package relies on an
understanding of the ways in which domestic prices, exchange rates and different
forms of subsidies and taxes influence export supply and import demand.
Previous empirical studies failed to provide either a stable econometric
relationship or reliable estimates ot price, income and oulput elasticities. Without
this intormation, economic policies were bound to overshoot {or undershoot) and
thus contribute to unnecessary excess volatility.

The framework presented in this paper takes into account some of the special
characteristics of the Hungarian economy during the period (1968-89), which
have not been accounted for in other empirical {or theoretical) work. In particular,
by explicitly allowing tor subsidies given to rouble and non-rouble exporis, we
iderdify their impacts on non-rouble exports. This allows tor more realistic (and
stable) estimates of price elasficities.

There were many other faclors (e.g. credit preferences, preferential wage
regulations tor exporting firms and preterential treatment of these firms in import
ficensing) which had an important and sizeable impact on exporl supply
behaviour (see Gacs, 1980a and 1980b, Oblath, 1988). it is almost impossible
to quantify these factors, however, Moreover, if they hadhad a significant impact,
independent of that of subsidies, our equations would have been misspecified.

In the case of import demand, the modified price index allowing tor import
subsidies and taxes was also necessary to obtain reliable and stable estimates
ofincome and price elasticities. The other crucial elementwas import restrictions,
which played a decisive role especially during the 1980s. This helped us 10
esiablish a stable import demand function and to secure more reliable parameter
astimates.



The two equations discussed in the present paper could also be very useful to
the design ot more coherent policy packages. They identify the differences in the
way in which, and the extent to which, different policy fools influence exports and
imports. Policy-makers are desperate to undersiand how and to what extent the
policy instruments they plan to use (or are already using) influence the economy.

Econometrics Is necessarily backward-looking in the sense that it establishes
relationships on data that relate to the past. Whether it is possible fo understand
the future from the past is even more crucial for economies undergoing
substantial transformation. In the present context, the question is whether one
can get meaningtul and reliable estimates for price and income elasticities ot
export supply and import demand.

Pravious work suggested thal this was not possible. This paper claims that if
correction is made for specific teatures of export and import policies, stable
refationships and theretore meaningtul and stable estimates can be obtained. If
this claim 15 justified, these estimates may be priceless pieces of intormation tor
policy-makers. Significant price elasticities are by no means an argument against
or in tavour of devaluation {or appreciation}, however, it should be kept in mind
that what matters are always relative prices; the ratios between domestic and
export {or import) prices. They canimprove or deteriorate due either to exchange
rate movements or io domestic price movements that are not induced by
exchange rate movement. Therefore, monetary and fiscal policy, as well as other
factors thoughtio influence the domestic price level, have their impact on relative
prices.



. The regufation of exports and imports in Hungary during 1968-198%
Changing role of foreign trade

The traditional centrally planned economy can be regarded as a closed economy, where
foreign trade piays very limited role. Domesnc and foreign prices are separated by multipie
exchange rate system, foreign trade is carried on by specialized foreign trade organizations.
Therefore, meither domestic producers, nor consumers are informed about foreign market supply
and demand conditions.

In 1968 the New Economic Mechanism (NEM) slightly modified this ciosed economy
nature of the Hunganan economy. Morgover, the first and second oil-price shocks and the missed
adjustment between the two shocks changed necessarily and dramatically the role of foreign trade.
In the early years of the NEM, the general approach to foreign trade still preserved the traditionat
characteristies: {a) the CMEA was intended to assure the fong term comparative advantage and
internatienal cooperation for we country; (b) hard currency imports having oniy used in case of
necessary snputs for CMEA exports, intermediate mputs for production and investment; (c)
exports to hard carrency area were considered as residual. The competition between home and
foreign markets was very poor, malnly missing.

The compounded effect of volumarist mward-leoking economic policy and the changes
on the internationat market (radicai 1erms of trade changes and foreign credits with negative rzal
interast rates) was foreign indebiedness, In 1979, the economic policy changed the course, dollar
gxports became the first prionty combined with strict import rationing. Hungary managed to pay
the debt service even during the 1982-3 international debt crisis period. Reiieving from the debt
trap, macro-economic policy managed to enter second ume the same river m 1983-87: due to the
acceleration of economic growth, the already high ievel of dollar debts had almost doubled within
two years. It proved that the survival of the debt crisis has not created in uself the basis for
economic growth, the cnisis became deeper than ever.

Regulation of foreign trade.

Duning the 21 year period under 1avestigation, the macro-gconomic policy was unabie (o foresee
the foreign trade processes. This uncertainty made necessary for policy makers to use devices
which gave the feeling (illusion} of bemng abls to intervene at any time 1n sitwations, where
membership of international organizations (GATT, IBRD, IMF) demanded ceriain adjustment.
Such ambiguous adjustmeant characterised also the penod afier the unification of exchange rates:
widespread 1axes and subsidies separated the domestic prices from foreign prices exactly the same
way as before. The only regulatery innovation was how to hide these taxes and subsidies, or how
to call thera  a way which makes international bodies swallow them. Let us just mention, for
exampie, that for decades the CMEA mport tariffs were called as ‘differentiated production
urnover taxes' (KUTEFA), and the export subsidy as ‘differentiated production wrnover tax
refunding’. In certain respect they were Justified by e large structurai gap between CMEA and
world market prices. The gap could not be bridged by exchange rate alignments.

The overal! {axation and subsidization were accompanted by general import ficensing, and
by wage and credit preferences for experung firms. The rationing scheme depended obvicusly
on the balance of payments and on the bargawmng position of the firm with central authorities.
Very rich and well-documented description of the amport ratiomiag scheme, the bargaining
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between the smermediator and enterprises, and their effects can be found 1 Gdes (1980a),
{1980b). These measures were mtended to supplement the effect of taxes and subsidias, and to

maintain the feeling of the ceniral plannar that in case of urgency the necessary devices were at
their disposai.

2. Export and import subsidies in market economies

The neoclassical trade theory considers no export subsidies, that 1s free trade as the optimal
policy in case of small open economy. (In the contexi of a Jarge open economy, however, this
theory tetis that the optimal policy tay be to impose a positive tariff or import subsidy),

In case of market failures and second best policies, the export subsidy may improve
welfare. The cligopolistic market may defer price and marginal cost, and there is an advantage
10 a country from capturing & larger share of the world market (Brander and Spencer, 1985;
Spencer and Brander, 1583).

The probiem with the oligopolistic models 15 that they are sensitive to changes m the
assumptions concerming the nature of firm interdependence, the number of firms and the presence
of general equitibrium factor market repercussions (Cheng, 1988; Eaton: and Grossman, 1986).
Henrigues and Sadorsky (1990) showed that when world markets are imperfectly competitive,
domestic welfare maximization does not necessarily imply either a positive or a negative expon
subsidy. The optimal subsidy depends directly on the method of financing the government
chooses. This implies that the government policy makers must have information not only
regarding technology and market structure, but aiso regarding the effects associated with the
methed of financing. Neary (1988) shows that increasing returns o scale and monopoly power
assure pon zero opuimal export subsidies 1 the first-best policy package, but the general thrust
15 that economic theory provides littte justification for the widespread use of export subsidies.

In policy packages, the mamn argument in favour of expoert subsidy 1s the high
concentration of exports mn a few commodities, and the vulnerability and varability that these
imply mainly in developing countries. The export subsidy was considered as one of the pelicy
preseniplions to avold balance of payments crisis, Another argument is built on Keynestan
assumplions, the nereased taxes derived from economic activity mduced by more manufactured
exports could finance the subsidies, and even result 10 fiscal surplus. Balassa (1975) proposed
to use export subsidizs instead of price wnereasing and consumption pattern distortiag tariffs.
Nogues (1990) argues against export subsidies, which create budget deficst, nflation, and
unstable real exchange rate, and may provoke countervailing duties,

The traditionat alternative 1o devaluation is the so-called uniform commercial policy which
means an equiproporiionate subsidy on ail exports, combined with a tarHT at the same rate on all
imports. Laker {1981) showed that the two policies have exactly the same effects on the
equilibrium values of all vanables, as expressed in domestic currency, except (i) the initial level
of foreign exchange holdings, (if) the balance of payments during the adjustment process, and (iii)
the net accumuiation of foreign exchange reserves. However, when expressed in foreign
currency, both the balance of payments and the initial and final foreign exchange position are
mvariant under the two policies.
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Experiences with such fiscal proxies have shown that it is difficult to establisk this
equivalence in practice. First, the tax and subsidy schemes are often applied only {0 a subset of
eurrent sccount tramsactions. The widespread use of dual exchange rate system should be
mentioned here. The economic rationale 10 operate the dual exchange rate in certain CMEA
countrias was that the price system was totally different from that of market economies
{Augusztinovics, 1987), Second, the scheme is not always applied on a uniform basts. Third, the
admamustrative costs of implementing such scheme may be significantly greater than in case of an
exchange rate change. Finally, the scheme may lead o corruption, evasion, or nisuse,
particularly if the tax and subsidy rates rise sharply.

In spite of these theoretical and practical considerations, public pelicy generally prefers
the fiscal solution, because of the political pressures against open devaluanion. However, 1t 15
very seldom that st 15 applied uniformiy to all foreign trade transactions, Another practical
consideration concentrates on how 1o repiace the tariff revenue with other taxes. Rousslang
{1987) compared the estimates of excess burdens of US tariffs with those of marginal increases
in US federal income and excise taxes that would be required to replace the tariff revenue. He
found that, per dollar revenue generated, the overall excess burden of US tariffs 15 smaller than
that of marginal increases i either of these alternanve taxes. This was also true for most of the
individual industey tariffs. According to these results, if practicat aliernative taxes are giso
wnefficient relative to tariffs im other countries, multilateral tariff eliminations would reduce world
welfare if they were unable to compensate for this effect.

3. Previeus empirical resulls on export and import functions for Hungary

Early empirical modetiing works on foresgn trade concentrated on the real side of economic
relationships, neglecting the effect of prices, and partly that of income. This reflected the needs
and objectives of cantral planning methods: the reat side of the macro-economy was regarded of
primary unportance, and prices were treated as consequences of the preceding.

According to the economic reasomng and the level of development, the most important
analytical tool was the traditionat inpui-output analysis. Later on, this traditional approach was
gradually supplemented by econometric equations and models.

In Simon (1978), the sectorat rouble and dollar exports and smports voiumes were
expimned manly by real variables with only one exception of rouble exports of metallurgy,
where the relative export price became significant. The estimation pertod of the equations was
1960-76.

Tarafds and Szabo (1985), using ume series methods, showed that the exchange rate has
no effect on export supply. On the supply side, the export volume 15 a function of time trend and
domestic demand. The authors were unable o find any specification in which the export price
would have been betier explanatory variable than the time wend. On the demand side, the real
exchange rate was significant,

In the disequilibriem model of Huiydk (1588), the export supply 1s a loglinear function
of the relative export price (the ratio of export prices o domestic prices) and of & varable of the
productive capacities. Prelisunary tests yielded insignificant parameier for retative price rerm,
suggesting the usual hypothesis that i CPE’s domestic and foreign prices are formed
independently from each other. Only the response to shsolute export price couid be measured in
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the observation period. In addition to price and capacity vartables, an attempt was made to
measure the effects of export subsidies as another explanatory variable m the supply function.
The export demand is a loglinear function of relative prices (Hungarian export prices to the
export prices of the rest of the world} and the real income of wading partners.

The estimation period was 1970-85. In the estimation gross output was used instead of
capacity. Both (absolute} price and subsidy became significant. According to the author the small
size of coefficient for export subsidies does not support its explanatory power. The disequilibrivm
adjustment factors were insignificant in both price and guantity equations. In the demand function
the ceefficient of neither the price nor the import (used nstead of income) was significantly
different from zero. The estimation for food economy showed beuter staustics, with the only
exception of the subsidies, which became insignificant. The adjustment parameter of the demand
function remained insignificant.

Ik a later paper Hulydk (1990) tried to invesugate the causality link between inflation and
exchange rate. The annual model’s estimation period was 1975-88. The finat statement 15 that
'...mo evidence is given that the devaluation has been effective on volume processes, especially
on the exports. The bidirectional causality analysis between devaluation and domestic infiation
gives rather a surprising result. It suggests that devaluation does not cause inflation, while
infiation does lead to the devaiuation of the home currency” (p. 13).

In spie of data and methodological probiems, the quarterly model results showed a
differem landscape: *Quarteriy time series of exports and imports and those of terms of trade and

the batance of trade are causally mfluenced by guarterly adjusiments of the exchange rate.’ (p.
14}

In Szentgydrgyvart (1991}, the estsmation period is 1983Q3 to 1990Q4. The volume of
export supply 15 a function of its one period lagged value, real money supply, velume of gross
industrial output, and nominal effective exchange rate index of the Hunganan currency. The
export price index depends on domestic preducers® prices, the index of world prices of ron-fuei
commodities and one-pariod lagged trade weighted index of domestic whoiesale prices of
Hungary‘s most important trade pariners. The mmport demand depends on the nominal stock of
mongy and on home currency import prices. The production function for industrial output
includaes own one and two penods lagged values, real meney supply and industial empioyment
as explanatory varmbles.

In the modal of Nemény (1991}, the firs: estimation period is 1970-87 (Nemeny:, 1950),
and a re-esumation was carried out for 1970-89. The growth rate of export volume depends on
one-year lagged export volume, one vear lagged ratio of domastic price of exports to world
market price 1ndex (from 1983 equals 1o 0), one year lagged ratio of rouble and dollar export
price indices corrected by subsidies (from 1983), and on the value and growth rate of the index
of export demand (computed as ihe weighted average of main partners® import growsh index,
where weights are the shares of the given partner i Hungarian exports). Import demand is a
funcuion of domestic demand, one year lagged foreign trade balance, the rano of the non-rouble
import price index {modified by net import taxes) ¢ domesuc producer prices, and the ratio of
enierprises not expecting capacity utilization probiems.



4. An export supply function for Hungary

The specification used in this study is basically a usuval supply function, based on a
framework in which firms are maximizing profit, taking into account exogenously given prices.
There are however some pormnis where this framework 1s extended. First, exports is not treated
as a homogenous category. Rouble and non-rouble exports are separated, and the present study
is solely confined to the analysis of export supply i non-rouble markets. As 1t 1s widely known,
trade 1a the rouble area was strongly determuned by central interventions. Although formally,
the ceniral economic admmnisiration had no power to interfere with enterprises’ production and
exports decistons, n order to fulfil contracts between governments, there were several hidden
mechanisms for the suthorities to do so. It is umportant to recognize that any sort of such
intervention had an influence not only on the rouble exports, but also on the non-rouble exports.
This 15 simply due to the fact that most firms entered both markets (Haipern, 1991).

Second, export subsidies are explicitly taken into account. As described in Section 1.,
expori subsidies played an imcreasingly impertant rele m economic policies i Hungary, geared
to achieve positive trade baiance in the non-rouble area, and des:gned to provide encugh mcentive
for firms to meet rouble export targets. This was accompanied by sizeable changes mn fhe
transferable rouble dollar cross rate, bemg another imporiant mnstrumens of economic policies.
Thus, firms® profits, as well as therr decisions upon supply in the different markets (domestic,
rouble and non-rouble export markets) were strongly influenced by the amount and allocation of
export subsidies. That i1s why the ratio of implicit dollar export exchange raz {official nominal
exchange rate plus unit export subsidies minus unit export taxes) 15 introduced as an additional
expianatory variable.

Third, not only current production, but also mventories are taken mto account. As
previous studies indicate (Abel and Székely, 1989), inventories played an important role i
enterprises’ production decisions 1 Hungary. On the input side, they represented supply side
constraints, while on the output side, production smoothing was detectable throughout the period
under investigation. Therefore, any behaviorat retationship related to production decisions should
account for these impacts,

Taking into account the factors mentioned above, the specification used for estimation is
f1) i0g(ESQ) = a + f log(XQ) + 7 lop(Pee/Pxo) + 6 log(SUB) + ¢ bog(KQ), + u,

where* ESQ 18 real non-rouble exports, XQ is real gross domestic output, Pgsg 15 the implicit
price 1ndex for non-rouble exporis, Pyg 15 the implicit price index for domestic gross cutput {the
price ratio above 15 denoted by PR2 in Table 1), SUB 13 the ratio of doliar implicit export
exchange tate {official nomnal exchange rate plus unit export subsidies minus wnit export taxes)
t0 rouble export implien exchange rate, and KQ,, 1s the reai stock of inventories at the beginning
of the current period.

'For a detniled desenption of the variables used in the esttmations see Section A in the Annex.
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The results® are presented in Table 1. The estimations are for the period 1969-1985. The
beginmag of the estimation period, sumilarly to the mmport function below, is determinad by the
introduction of the new economic mechanism in 1968, As discussed earlier, this reform package
is widely regarded as one which substamially changed emterprise behaviour in the Hungarian
economy. Thus, it would be quite misleading to include any period before 1968,

The performed tests, with the exception of the LM test for AR(2), show no sign of
misspecification, The results for AR(2) are conflicting. While the LM chi-square test is
significant at 5% level, the LM-F test is not. Estimating the equation with AR{2), the log-
likelirood ratio tests supports neither AR(1) against OLS, nor AR(2) against AR(I) (the test
statstics values are 2.5478 and 3.4815 respectsvely). Thus, we conclude that the estimated
equation presented in Table 1 can be regarded as one which 15 free of misspecification.

The parameter estimates are alf significant, having correct signs and being in the regions
accepted by ecosomuc theory. The parameter estmate, the t-ratio and the LM test for variable
deietion for variabie SUB ciearly show the importance of export subsidies. The estimated relative
price elasticity (y) indicates & guue reasonable degree of price sensitivity of Hungarian firms,
Relative price sensitivity is also captured by variahle SUB, showing that the cross rate between
transferable rouble and doliar, as well as the relative changes 11 export subsidies for rouble and
non-rouble exports had quite a strong impact on export supply. Both ratios were important policy
instrements, although thetr importance varied remarkably during the period under investigation,

The present work 15 a continuation of the analysis by Halpern (1989). In that paper, the
export function

(2) 10g(ESQ) = a + B 10g(XQ) + 7 l0g(Pese/Piw) + 6 log(SUB) + ¢ DUMT8 + u

is estimated, where Ppy 15 the mplicit price index for world exports {the price ratio above 15
danoted by PR in Table 1) and DUM78 is 2 dummy vanable {1 for 1978, O otherwise}. This
specification combines supply side (XQ and SUB) and demand side (Pgyo/Pyy) faciors in
explaming exports. Other empirical studies for Hungary (e.g., Tarafds and Szabd 1988) specified
pure demand equations. However, as reported by Halpern (1989, p. 296), pure demand equations
(world demand for Hungarian exports) do not perform very well.

The specification m the present study is purely confined to supply side factors, based on
z profit maximizmg framework, n which firms are supposed 10 be price takers. Thus, it may be
of some mterest to test whether supply side factors alone can provide a satisfactory description
of export flows. A series of non-nested tests carried out for equations’ (1) and (2) (see Table
1) support none of the specifications, suggesting that demand side factors played a role in
explaiming Hungarian exports, as well.

% Crleulntions presented throughout this paper were carned out by usmg DFIT 2.0 licensed ot the University
of Cambridge, Dept. of Applied Econonues. For the definitions of estimution and bypothesis testing procedures
availabie m DFIT, and used here see the Reference Manun] of DFIT 2.8, Data senes used are described and listed
w the Annex.

‘Unfortunately, the other studies mentioned are not reproducible for us. Thus, no formal test can be spplied
1o confront these equations with the one presented in this study.



5. An imyport demand function for Hungary

Our starting point is the import demand function developed by Welsch (1987), which 15
based on a dynamic linzar expendisure system.® However, the original specification, as well as
the way 11 which it is applied for a former CPE is somewhat modified in order to sui the focus
of the present study. First, differently from previous applications for former CPEs (Gajda, 19590),
imports form rouble and non-rogble reiations (the former being basically the intra-CMEA trade)
are treated separately. While non-rouble imports of goods and services are described by the above
import demand equation, imports from the rouble area 15 treated exogencusly. As 2 consequence
of the iatter, the mncome variable 15 also modified, it no fonger contains the income spent on
imports from the rouble area.

Second, the price mdex of non-rouble imports is also redefined. For reasons described
earlier i1 Section 1, the unplicst price defiator derived from national accounts statistics is at best
misleading. It does not reflect the subsidies and tariffs attached to non-rouble impons, and thus,
doss not measure the actual prices Hungarian enterprises face when deciding upon imports. As
we shall see later, this s a fairly important pomnt. Models neglecting this distortion can easily be
outperformed by the models presented here.

Finally, the specifications previousiy used for former CPEs did not account for non-price
wfluences (import rastrictions) exerted by the central economic administration upen non-rouble
imports. The 1mportance of this pomt and the actuzl mechamsm through which this control was
carried out has aiready been discussed n Secuon 1. Our idea 1s that the exient of pressure
{import testrictions) the central economic admimstration imposed upon non-rouble import demand
was related 10 (a function of) the degree of indebtedness (as measured by the rato between net
non-rouble forzign debts and export earmings in the previous period).* Moreover, it is also
assumed that 1mport restrictions worked in a way that attempted to lower the sarginal propensiy
by a given (and estimated} amount for a varymg part of the income available for imports in the
economy. The part of the income under pressure is assumed to be proportional to the degree of
indebtedness (measured as defined above).

Taking the usual specification of this sort of impont demand function, and taking nto
account the necessary madifications discussed so far, we arrive at the following equation

“This spegification was used for a wide range of economies (Welsch, 1990, Gajdn, 1990, Szdkely and Welsch,
1986), snd proved to be n robust specificatton pesforring rather well m a highly nondinear and complex
stmulteneous model eavironment ns well {Dobnnsky and Sz&kely, 1990).

S Naturally, some cther indicatoss conld have been used as well, An obvious candidate ts the debt service ratio
which 15 widely used, and which was m fact glosely monitored by mternational capial markets throughout the
19805, Cur oniginat intention was to use this raiie, but due to well known reasens, reliable figures for this ratio
are only available for the penod 1982 onward,




‘Table 1 Esumotion resulls for expart suppiy eguation (1)

Dependent vanichie:

LESQ

Estimation method: OLS

21 observations used for estimation from 1969 to 1989

Ragressar Coeflicient Standard Error T-Rat:o
CONS -5.2802 59996 -5.2822
LXG 1.1849 L1908 £.2005
LFR2 5734 1268 4.5205
LSUB 3473 L0605 5.7371
LEQ(-1) 2428 0896 2.7097
R-Squared 3945  F-matistic F{ 4, 16} 722.3142
R-Bar-Sguared 9931 S.E. of Regression 8333
Residual Sum of Squares G178 Mean of Dependent Vansble 4.9503
5.1, of Dependent Variable 4017 Maxsmum of Log-likelihood -44,4833
DW-stahistic 2.5042
Motest  For the definitions of the vanables see equation {1) in the text.
Diagnostie Tests

Test Statistics 1M Vemen ¥ Version
A: Seral Correintion

AR{1) CHI-BQ{ )= 2.8845 Ft i, 15= 2.3120

AR(2) CHI.SQ{ )= £.2761" B 2, 14)= 2.9838
#: Funchioanl Form CHI-SQ{ 1)}= 9534 F i, 15= SIS
C: Normality CHESQ( 2= 12343
D Heteroscedasticity CHERSQ( L= 1.8264 Fl 1, 19)= 1.8098
E: ARCHC CHI-8Q( f)= 3147
F: Vanable deletson

M CHI-3Q{ )= 14.1308"

F sutistic F{ i, 8)= 3291367
Notes:  A: Lagrmnge multiplier test of residaal serial correlation

B: Ramsey's RESET test using the square of the fitted values

C: Based on a test of skewness and kurtosis of residuals

D: Based on the regression of squared residuals on squared fitted vaiues

E: Auloregressive Conditional Heteroscedasticity Test of Residuzia

F: Vanghie Deisttor Tests {LM and F statistic) for ESUB

= Bignificant at 5% level

Alternative Tests for Non-Nested Regression Modeis

Dependent vanable 15 LESQ 23 ohservations used fram 1969 to 1989
Regressors for model ML: CONS LXQ LPRZ LSUB LKQ(-1)
Regressors tor model M2: CONS LXQ LPR LSUB DUM7E
Test Statistic M1 aganst M2 M2 aganst M1

N-Test -4.6613 -§.6314

NT-Test -3.2107 ~3.1807

W-Test -2.4891 ~2,4432

F-Test 27510 et} deac)

FA-Test 2.6835 2.3348
Encompassing F( 2, 14)= 5.5955 F{ 2, id}= 3.9517
Model M1: bW 25942  R-Bar-Sqd 9531 Log-lkhd 44,4833
Model M2: W 1.8569  R-Bar-Sqd 9928  Log-lkhd 44.1361
Model Mi+M2 DW  2.6206 R-Bar-Sqd 9949 Log-lkhd 48,8357
Akaike’s Information Criterion of M1 versus M2= 0.3472  favours M1
Schwarz's Bayesun Information Crit, of M1 ves M2= 03472 favours M1

Muotes: For the definiijons of vanables in models M1 and M2 sce equations (1) and (2} in the text.



3 MSQ = o + § MSQ, + v (GDP*Pyppt+MSQ*P 150)/ Plusq - & GDP*Popr/P g,

where® MSQ is real non-rouble imports, GDP is real GDP, Pgpy 1s the smplict price deflator for
GDP, and P*yq 15 the adjusted implicit price index for imports, 1aking mto account subsidies,

Introducing import restrictions m the way described above leads to the following
additional term

4 T(REX/ESQ*P sq).s * (GDP*Pepp+ MSQ*P )/ Plusq

where DEX is net foreign debis in hard currencies, ESQ is real non-rouble exports of goods and
services, and P 15 the implicn price deflator for non-rouble exports. Parameter v is expected
to have a negative sign, The justification for nterprating import resirictions as a mechanism
which auempted to moderpie non-rouble smport, rather than setting an exogencus upper limit to
it 15 given in Section 1. As described there, 1t was rather a sort of bargaining between the central
economic admimstration and enterprises than a strictly exogenous regulation exercised by the
admimstration (Gides, 1580a).

Thus, the finai specification for estmation 1s
(5) MEQ = o + 8 MSQ,; + v (GDP*Pgpp+MSQ*F 1500/ Py -
¥ (DEX/ESQ*P 0). {GDP*Pipp+MSQ*P o Plhsg - 6 GDP*Pane/Pusq -

The estimation was carried out for the period 1969-1589. For reasons discussed in the
previous section. it 15 not advisable 1o exiend the estimauon period beyond 1968. Figures for
1990 are not yet available.

Esumation results are presented in Table 2. The performed tests reveal no sign of
nusspecification. The parameters are all significantly different from zero, having the expected
signs and being 1n the regions suggesied by economic theory. A nested model selection test
clearly rejects (3) against (5), that is, the resuits seem to support the idea that import restrictions
had a significant influence on mmport demand. A series of non-nested tests were carried out to
see whether the introduction of the modified smport price mdex (P7yeq) is Justified. The
aiternative model was the one in which the unmodified implicit import price 1ndex {Pygg) was
used, but otherwise was the same as equation (5). The teslts seem to support the original
specification given in equation (3}. Thus we are inclined to accept equanion {5) as a satisfactory
description of Hungaran mmport demand during the period under mvestigation.

In order 1o separate the mvestigation of the price index used and that of the import
restriction term, equation (3} was also estumated and simitarly to equation (5) it was confronted
with the equation, In which the unmodified price index (Py,) was used. The non-nested test
performed {see Table A2 in the Annex) clearly favour equation {(3), showing agan the importance
of import subsidies, These resuits also allow for assessing the impact of neglecting import

¢ For a detailed desenption of the varisbles wcluded sce the Annex.
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restrictions on other parameter estimates. Leaving out smport restrictions leads to an
underestimation of the habit formation coefficient, and thus, to an underestumation of the price
elasucity.

The average short-run price elasticity based on equation {5) for the period of estimation
is -0.5869. This 1s slightly lower than the estimate given in Székely and Welsch (1986), which
ts -0.634. This is a result of the lower parameter estimate for the habit formation parameter for
1mports, However, 1t 1s difficult 1o judge, how much of this difference i3 due 10 the changes in
the specification, for the estimation periods are different (1961-1982 versus 1969-1987).
Moreover, the study mentioned above estimated the equations for total wmports. The long-run
price elasticities (-1.033 and -1.043}, however, are by construction similar.

The price elasticity estimated here is in line with estimations for market economies (e.g.
France, UK, Daly, see Székely and Welsch, 1986) with similar degrees of openness (as
measured, for example, by the ratio between imports and GDP).

6. Conclusions and policy implications

During the last two decades, the Hungarian econromy underwent substantial developments
concernmg her responsiveness m foresgn trade. Economic transformation 1n Hungary will no
doubt further change the behaviouriai characteristics of economic agents, The results presented
1n this paper, howaver, seem to identify stable” and sensible equations.® This fact suggests that
even 1n a relatively fast changing environment it 1§ possible to build econometric models.
Moreover, economic policy makers have not got too many aliernative sources of information n
this respect when designing policy packages.

Managisg foresgn debt will undoubtedly be on the top of agenda for Hungarian economic
policy makers for quite some time to come. Monetary and exchange rate policies and export
subsidy packages - should they opt for this sort of instruments - will have to be designed to
accommodate targets on balance of payment. Notwithstanding the importance of other ttems, this
paper 15 concarned with the foreign trade balance. A properly designed policy package relies on
the understanding of the ways domestic prices, exchange rates and different formes of subsidies
and taxes influence export supply and import demand. Previous empirical studies, due 10 reasons
set out eartier, failed to provide either stable econometric relationship, or reliable estimates of
price, income or output elasticities. Lacking these information, econormic policies were bound to
over{or under}shoot, ard thus, contribule to an unnecessary excess velatility.

The framework presested in the paper takes mio account some of the special
characteristics of the Hungaran economy during the period under mvestigations (1968-89) not
accousted for so far by other empirical {or theoretieal) work. In particular, by explicitly taking
imo account subsidies given to rouble and non-rouble exports, we managed to identify their
impacts on non-rouble exports, Al the same t:me, this made possibie to give more realisuc {and

? Figures for 1990 and 1991 are not yel available. Thus, we cannot judpe whether the equations presented
sbave preserved their structurad stability duning the fast two years, When the figures become available, # wiil be
an mteresiing exercise o test for this assumption.

" Naturully, tune senes aanlyses must be compiemented with  mvesigsions based on eross-sections amd
paciad cross-sections of observations for nicro units [eaterprises) tsee Halpern, 1991h).
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stable) estimate of price elasticities.

As menuoned above, there were many other factors (e.g., credit preferences and
preferential wage regulations for exporting firms and preferential treatment of these firms in
import licensing) which had an important and sizeable impact on export supply behaviour {see,
e.g., Gics, 1980a and 1980b, Oblath, 1988). However, it is almost impossible to quantify these
factors. Moreover, if they had had a ssgnificant tmpact independent from  that of subsidies, it
shouid have made our equations misspecified.

In case of import demand, the modified price index taking mto account import subsidies
and taxes was also necessary to get reliable and stable estimates for income and price elasticities.
The other crucial element here was that import restrictions, which piayed a very decisive role
especially during the 1980s, were 1aken into account. This also helped in establishing a stable
import demand function and gelting more reliable parametar estimates.

The two equations discussed in the presen{ paper can also be very useful in designing
more coherent policy packages. They identify the differences m the way i which, and the extent
to which different policy tools influence exports and imports. Economic pelicy makers are in a
desperate need to understand how and to what extent the policy mstruments they pian to use (or
are already using) infleence the economy.

Econometrics, due to its natere, 13 backward looking 1n the sense that 1t establishes
relationship on data related to the past. The general question, whether it is possible at alf to
understand the future from the pasi, is even more crucial for economies undergoing substantiai
ransformatsion. In the present context, the question is whether one can ge: meamngful and
reliable estimates for price and income elasticities of export suppiy and import demand.

Previous work suggested that this was not possible. This paper claims that if correction
is made for specific features of export and import policies, stable relationship, and therefore,
meaningful and stable estimates can be achieved. If this claim is justified, these estmates can be
priceless pieces of information for economic policy makers. Significant price elasticities,
however, are by no means argument aganst or for devaluation {or appreciation}. It should be
kept in mind that what matters are always reiative prices, that 1s the raties between domestic and
export {or import) prices, Consequemtly, it can improve or deteriorate both due to exchange rate
movements (or the lack of them) and to domestic price movements 5ot (or only marginally)
induced by exchange rate movement, Therefore, monetary and fiscal policy, as well as other
factors thought to influence domestic price jevel have their impact on relative prices.



Table 2 Estimation results for ymport demand eguation (3)

Dependent vanable: MSQ Estimaton method: OLS

19 observations used for estimattor: from 1969 to 1987

Regressor Coefficienl Standard Eeror T-Ratic
CONS o -46.6517 22,4429 +32.0787
MSQ(-1} B 4320 1629 2.6516

GDPC LY 2833 0675 4. 1956

GDPR Y -.0122 006570 -i.8572

GDPA [ -.1916 0756 -2.5360
R-Sqeared (9498 Fostatistic Fi 4, 14) 75.6723
R-Bar-Squared 9372 5.E. of Regression 8.4231
Residua} Sum of Squares 1135.2 Mean of Dependent Variable 150.4333
$.D. of Depzndeat Vanable 33.6232 Maumum of Log-likstihiood -71.692%
DW-statistic 2,0877  Dushin’s h-statistic +.3021

Nates:  For the definitions of the vanables see equstion (5) in the text.

Dinpnostic Tests

Test Statistics LM Version F Vemion
Al Senal Corzelation

AR(1) CHLZQ( I)= 1595 Fl 1, 15)= (1348

AR(2) CHE-8Q( 2)y= 3806 F( 2, 1d)= 1292
B: Functional Form CHI-8Q( 1)= 0091 Fi 1, 15)= 0065
C: Normality CHI-SQ{ 2)= 6968 Not applicable
D: Heteroscedasticity CHI-SQ( 1)= 0050 Fi 1, 19)= 0046
E: ARCHC CHI-SQ 1= 0245
F: Vanable defction

M CHESQ( D)= 3.7244°

F satistie ¥t 16)= 344947

Notes:  A: Lagrange multiplier test ot residual senal correlation
B: Ramsey's RESET test using the square of the fitted values
C: Based ar & test of skewness and kurtoss af residuais
1: Based on the regression of squared residuals on squared fitted values
E: Autoregressive Conditional Heteroscedasticity Test of Residuais
F: Vanuuhie Deletion Fests (LM and F statistic) for GDPR
*; Significant at 5% level

Alternative Tests for Non-Nested Regression Models
Dependent vaunable 15 M5Q 21 observations used from 1969 to 1989

Regressors for model ME: CONS MSQ(-1) GDPC GDPR GDPA
Regressors for mode] MZ: CONS MSQ(-1} GDPCI GDPR1 GBPAL

Test Statistic M1 aganst M2 M2 agamst M1

N-Test «&792 -3.4057

NT-Test -.4395 -2.6233

W.-Test -423 -2.0746

J-Test 5377 3.2418

JA-Test 5249 232304
Encompassing Fi 3, 1= 668 F( 3, 1= L.816%
Model M1: bw 2.0877 R-Bar-Sgd 9372 Log-tkhd -75.6929
Model M2: BW o 23455 R-Bar-Sqd 5178 Lop-ikhd ~T4.5297
Model Mi4+M2 DWW 1.928%  R-Bar-Sgé (G287 Lop-tkhd -70.8530

Akazike’s Information Critenon of M1 versus M2=  2.8368  favours Ml
Schwars's Bavesian Intormation Crit. of M3 ves M2= 28368 favours M1
Nutes: For the definitions of vansbles 1n models M1 and M2 see equations (3} and {3) in the text.
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ANNEX
A. Description of data
Variables and therr data sources:

XQ: gross cutput at 1981 prices, national accounis: ‘A gazdasdp fejlddésének f5bb mutatdi
1988" and ‘Fobb nemzetgazdasdg folyamatok’ KSH (CSO) Budapest 1990, (bn HUF);

1 investments, national accounts (bn HUF);

c coasumption, national accounts {bn HUF);

KQ  stock of inventories at 1981 constant prices, national accounts (bn HUF):

MSQ doliar imports at 1981 constant prices, national gccounts (bn HUF);

ERQ rouble exporis, national accounts {ba HUFY,

ESQ doliar exports, national accounts {bn HUF);

GDP GDP, nationat accounis (bn HUF);

MRQ rouble umperts at 1981 constant prices, natienal accounts (bn HUF);

PXQ gross output implieit price index (1981 =1), nationai accounts;

PESQ) dollar exports implicit price index (1981 =1), nat:onal accounts;

PMRGQ rouble wmports implicit price index (1981 ==1), national accounts;

DEX the ratio of dollar exports to net dollar debts, own computations ssing for 1968-81
various estimations on net doltar debt and CS0 data for doliar exports; from 1982
computations based on the Yearbook of Hunganan National Bank (1990);

LSUB rauo of dollar wmplicit {or de facto) export exchange rate (official nominal exchange rate
+ export subsidies - export taxes) 1o rouble export implicit exchange rate, own
computations for 1968-73 using various GSO publications, for 1976-87 "Devizaegys-gre
Jut- formt-ri-k abzkui-sa’ KSH Budapest (various years), for 1988-89 own estimation
based con data of all exporting firms.

PMSQ overall cost {offictal nominal exchange rate + 1mport duties + mport taxes -

subsidies) of one 198% HUF dollar import (1981=1), own computations for

1968-75 using varsous CSO publications, for 1976-87 *Devizasgységre juto
forinténék alakuidsa’ KSH Budapest {varicus years).



1967
1968
1969
1870
1571
1972
1573
1974
1975
1976
1577
1978
1979
1980
1981
$982
£983
1984
1985
1686
1987
1988
1989

1957
1968
196%
1970
197
1972
1573
1974
1975
1976
1977
1978
1979
1980
1981
1582
1683
1984
1985
1986
1987
1988
1985

XQ

995.8
1063.6
111%.6
12603
1269.8
13625
£437.1
15371.8
1605.8
1687.6
18125
1936.9
19733
1991.9
20547
21102
2138.%
23048
2178
22741
2370.0
23734
2348.0

Gop
256.8
281.%
210.1
332.4
360.7
3910
429.0
4586
481
528.7
580.1
4280
652.0
7210
Ty
847.9
896.4
978.5

1033,7
1088.8
1226.4
14090.5
17106.0

I
61.4
T2
B2.0

1003
1131
1168
1238
139.2
16:.0
168.2
1577
2154
2208
2007
206.6
AR
2200
2254
2
261.2
303.5
195.6
345.0

c
1840
19G.4
2101
2185
247.4
621
2822
3083
3352
359.2
390.4
426.1
A70.9
5153
356.8
595.3
642.1
695.8
753.8
Bl1.8
$04.8

10519
1203.7

PXQ

5637
5977
6130
6210
6400
6545
&776
4391
1385
JTIBt
7958
ko))
8510
8442
H987
1.0408
1.0948
1.1499
1.2077
1.2506
1.3160
1.4425
1.6588

PESQ

6004
5923
6118
6378
6615
6892
813
D4
8556
8060
8378
8346
8123
510
1.0000
9847
§.0333
1.089%
1.1026
1.0612
11458
£.3398
£.6177

ERQ
38.4
43.6
46.1
521
58.5
34
81.5
85.5

103.1
104.8
124.9
1251
135.6
124.3
136.0
4.3
$63.6
1B1.5
208.9
2.3
2116
2141
204

PEW  LSUB DEX

1.3465
£.3574
1.3426
13428
1.3333
1.4340
12346
L
1.31195
£.0726
1.0%41
1.0652
1.0196
1.0200
8722
9307
B850
-B6%0
8763
8259
8547
8807

£.5350
1,572
1.5847
1.5693
1.4506
12377
1.2500
1.1525
1.3548
1.322¢
1.3990
1.2520
11835
1.3041
L.AGLS
£.6175
1.7852
1.8247
1.6839
i.7158
£.8243
21264

5684

3501

T4
1.0667

.BBST

5083

il
1.0136
1.2141
1.3948
2.1138
1.7831
16229
1.670:4
1.5436
£.5580
i.4156
1.7601
2.3066
2.6132
21,3267
2.2055

BsQ
29.6
301
3%.4
49.3
514
61.9
84.3
t03.0

970
100.4
116.5
118.8
1427
157.6
1723
177.6
£95.%
219.5
8.2
2103
242.8
363
359.2

PMRQ

6368
H600
6985
6751
6363
6966
6598
075
8926
8809
85408
95351
9614
D170
1.00c0
1.0740
£.1608
1.2240
1.2980
13830
1.3120
1.2211

1.2967

MRQ M5Q

62.0
&7.4
&4.0
Bi.g
862
831
95.8
i1L0
i28.3
124.2
132.2
144.6
1525
153.3
147.6
486
£52.6
151.7
1523
1577
165.4
169.8
157.7

L4581
4381
5098
5524
5673
5963
-63%0
L1390
8161
8085
8391
B682
308
8508
1.0000
1.00281
10887
11623
1.152%
1.2382
1.3412
1.5168
1.7835

.0

68.9

747

G8.8
117.6
199.5
1140
1340
129.0
139.6
157.6
1821
1623
158.2
168.9
1559
1545
158.7
1824
186.G
189.3
185.5
200.8

P'MSQ

KQ
45.6
53.7
516
61.5
2.3
B3.4
9.2
9.7

107.4
1255
129.7
185.7
£90.3
200.5
233
225.6
2273
e cs
2343
241.5
2359
243.1
3438

18





