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Abstract: This study employed annual time series data (ZABIB) and unit root tests with multiple
breaks to determine the most likely times of suaitbreaks in major factors impacting on the trade
GDP nexus in Iran We foundhter alia, that the endogenously determined structural lsreakncided
with important events in the Iranian economy, idahg the 1979 Islamic revolution and the outbreak
of the Irag-Iran war in 1980. By applying the Luraste and Papell (1997) approach, the stationarity
of the variable under investigation was examined ianthe presence of structural breaks, we found
that the null hypothesis of unit root could be ctgel for all of the variables under analysis excap.
Under such circumstances, applying the ARDL proceduas the best way of determining long run
relationships. For this reason, the error correcti@rsion of the autoregressive distributed lag
procedure (ARDL) was then employed to specify thersand long-term determinants of economic
growth in the presence of structural breaks. ®salis showed that while the effects of gross ahpit
formation and oil exports were important for thegpamnsion of the Iranian GDP over the sample period,
non-oil exports and human capital were generalbg Ipivotal. It was also found that the speed of
adjustment in the estimated models is relativeihhénd had the expected significant and negative
sign. JEL classification numbers: C12, C22, C52.

Key words: Structural breaks, unit root test, autoregresdis&ibuted lag (ARDL) procedures

INTRODUCTION sequential approach. Section Ill discusses the ARDL
and error correction versions of this approachofedid
The Iranian macroeconomy has been subject tby the empirical findings in section IV. Finallye&ion
numerous and ongoing shocks and regime shiftxcente V presents some concluding remarks and policy
decades, including the 1974/75 OPEC oil crisisjasoc implications.
and political upheaval associated with the 1978nist
Revolution, a destructive eight-year (1980-1988)r wa Unit root test with structural breaks: It goes without
with Iraq, the freezing of the country's foreigrsets, a saying that structural change is of considerable
volatile international oil market, economic saneticand importance in the analysis of macroeconomic time
international economic isolation. Determining tlwerect  series. Structural change occurs in many time séoie
timing of these structural breaks is clearly ofgmabunt any number of reasons, including economic crises,
importance in any macroeconomic time-series arglysi changes in institutional arrangements, policy cleang
Leybourne and Newbdfd for example, argue that if regime shifts and war. An associated problem is the
structural breaks are not dealt with appropriatelytesting of the null hypothesis of structural stdpil
empirical results obtained from the use of, sayagainst the alternative of a one-time structurebkr If
cointegration techniques could be spurious anduch structural changes are present in the data
misleading. At the same time, conventional techeséqu generating process, but not allowed for in the
allow the incorporation of only single structuratlks in  specification of an econometric model, results rhay
time series. Accordingly, this study employs Lumeda biased towards the erroneous non-rejection of tre n
and Papell'd procedure (hereafter LP) to examine thestationarity hypothesis®#,
unit root hypothesis with two structural breaksthout Conventionally, dating of the potential break is
imposing predetermined dates for structural breaksassumed to be knowa priori in accordance with the
After the timing of major structural breaks are underlying asymptotic distribution theory. Test
determined endogenously, they are included irstatistics are then constructed by adding dummy
autoregressive distributed lag (ARDL) procedurehwit variables representing different intercepts ancgesdo
impulse and/or shift dummy variables. thereby extending the standard Dickey-Fuller
The remainder of this study is structured as ¥adlo procedur&!. However, this standard approach has been
Section Il explains and applies the LP unit rootcriticized, most notably by ChristiaRp who argued
procedures as determined by a recursive, rolling othat data-dependent procedures are typically ueed t
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determine the most likely location of a break: evide  Table 1: Test for unit roots allowing for two sttural breaks
of an endogeneity or sample selection problem. Thiyariable TB1  TB2 tstatistic K Result

invalidates the  distribution  theory  underlying _ T foig s :OE U?“'R"Ot

X . y -13. ejec
conventional testing. . L 1975 1980 -8.10 8 Reject
_In response, a nu_mber of studies ha_\v_e developed, 1975 1980 -8. 06 8 Reject
different methodologies for endogenising dateslxno 1979 1990 -7.14 7 Reject
including Zivot and Andrewd, Perron and tﬁ ig;g iggg 'g- gi g EEJ_GC:
1 41 - : c -8. ejec

Vogelsan§f’, Perroff!, Lumsdaine and Pap@lland Bai love 1095 634 5 Non-Rejection

and Permﬁ]' These. S_tUd'eS .have shown that b3’Note: (1) and™ Indicates that the corresponding null is rejected
endogenously determining the time of structurabikse  the 1% and 5% level respectively. (2) Kmax=8, #tésf ‘L” denotes
bias in the usual unit root tests can be reducedoR  thatthe variables are in log form
and Vogelsarl§ and Perroff, have proposed a class of
test statistics which allows for two different fasrof a As it is clear from the empirical result in Taldle
structural break: namely, the Additive Outlier (AO) the timing of the structural breaks for the majoiff
model, which is more relevant for series exhibiting variables under investigation coincides with eithies
sudden change in the mean (the crash model) and tldl boom in 1975, the Islamic revolution in 1979tbe
Innovational Outlier (I0) model, which captures Iran-lIrag war in the 1980s. These unit root resates
changes in a more gradual manner over time. consistent with LB and Ben-Davidet al.”) as most
With this in mind, LP introduced a novel I(1) variables according to the ADF test now become
procedure to capture two structural breaks in #&ser stationary. The results of unit root tests with two
They found that unit root tests accounting for twostructural breaks in both the intercept and th@eslof
structural breaks are more powerful than thosegchvhi the trend function show strong evidence againstitiie
allow for a single break. In support, Ben-Daetdal.*} root hypothesis in all of the variables under
argued that “... just as failure to allow one break c investigation excepgtm. Under these circumstances and
cause non-rejection of the unit root null by theespecially when we are faced with mix results, gppl
Augmented Dickey-Fuller test, failure to allow favo ~ the ARDL model is the efficient way of the determin
breaks, if they exist, can cause non-rejectiorhefunit  the long-run relationship among the variable under
root null by the tests which only incorporate omedk”  investigation. This methodology is explained and
(P. 304). LP uses a modified version of the ADR,tes applied in the following section.
which specifies two endogenous breaks as follows:

The ARDL cointegration approach: Recently, an
emerging body of work led by Pesaran and %Hin
WDT2 +ax, +3 aix, +a 1) Pesaran and Pesafdh and Pesararet al.*® has
= introduced an alternative cointegration technique
known as the ‘Autoregressive Distributed Lag’ or
where,DU1=1 if t>TB1 and otherwise zer@U2=1 if ARDL bound test. It is argued that ARDL has a numbe
t>TB2 and otherwise zerd)T1= t-TB1 if t>TB1 and  of advantages over conventional Johansen cointegrat
otherwise zero; and finallpT2=t-TB2 if t>TB2 and techniques.
otherwise zero. Two structural breaks are allovegdrf To start with, the ARDL is a more statistically
both the time trend and the intercept, which ocaur significant approach for determining cointegrating
TB1 andTB2. The breaks in the intercept are shown inrelationships in small sampf&$ while the Johansen
equation (1) byDU1; and DU2; respectively, whereas co-integration techniques still require large data
the slope changes (or shifts in the trend) areesgmted samples for the purposes of validity. A further
by DT1; andDT2. The optimal lag lengthk] is based advantage of the ARDL is that while other
on the general to the specific approach suggestédgb cointegration techniques require all of the regtesise
and Perrofl®.. Table 1 presents the two most importantintegrated of the same order, the ARDL can be adpli
structural breaks which affected the variables undewhether the regressors are | (1) and/or | (0), i.e.
investi?ation in this study using the procedureppsed  Whether the results are all unit root or all stadicy or,
by LP?., indeed, even if mixed results are obtained. Thiamse
The data were expressed in 1997 constant pricakat it avoids the pre-testing problems associatid
and have been collected from the Central Bank oftandard cointegration, which requires that vaeiatare
Iran*™ and the International Financial Statistics already classified 1(1) or I(Bf’. In this research having
(IFS*?). Y denotes real GDPk is gross capital first applied the Perréfh Innovational and Additive
formation,x is total real exportan is total real imports  Outlier Models, it was observed that in the preseoic
andhc is human capital, (as represented in this researcbne structural break, we could not reject the null
by the number of employed persons with tertiaryhypothesis of a unit root in all cases, but by dering
education). Finally, oil and non-oil exports areowh  two structural breaks we found the reverse as the
by xo andxno, respectively. majority of variables under investigation became
115¢
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stationary. In fact, the Lumsdaine and Pd&Pell (AIC) or the Schwarz Bayesian Criteria (SBC). Using
approach deemed to be more relevant for oil-expgrti the ARDL specific model, the long-run coefficielatsd
countries, particularly Iran which has been subject their asymptotic standard errors are then obtaifibé.
numerous structural changes and regime shifts. Thing-run elasticity can then be estimated as fattow
approach enabled us to examine the stationarityef

variables under investigation in the presence dfipie - B AB. 4. +8 .
structural breaks. The empirical results indicateat € :'B'O'l—A'Bq' Ui=1.2,...k )
the null hypothesis of unit root could be rejectedall la-o-.4
of the variables under analysis except one. Witthsu
mixed results, we applied the ARDL procedure irs thi The long-run cointegrating vector is given by:
research.

Bahmani-Oskooee and Na&l; for example, vy -8, -6x, -0x,~-..~Gx, =& Ot=12,....n (4)

argues that the first step in any cointegratiommégue

‘is to determine the degree of integration of each | his equation, the constant term is equal to:
variable in the model”, but this can depend on the

specific unit root test used: different tests cdelad to 6, :# 5)
contradictory results. For example, applying 1-g-¢,— .9,
conventional unit root tests like the Augmentedkeic
Fuller and the Phillips-Perron tests, one may irexity We can now rearrange equation (2) in terms of the
conclude that a unit root is present in a serieés th  |agged levels and the first differences of
actually stationary around a one-time structural ;

. ; . ) Xy andw, to obtain the short term
breal®?. The ARDL is then useful because it avoids ' & T % t
this problem. dynamics of the ARDL as follows:

Yet another difficulty of the Johansen cointegrati
technique which the ARDL avoids concerns the largeay, = -gq, p)ECt1+ZﬁOAx +0'Aw,

number of choices which must be made. These include ) (6)
decisions regarding the number of endogenous andz¢*y” ZQIﬁij*A)ﬁt_j’rUt
exogenous variables (if any) to be included, the = FL=L '

treatment of deterministic elements, as well asotider
of VAR and the optimal number of lags to be spedifi and finally, one can define the error correctionmtén
The empirical results are generally very sensitivéhe  the following manner:
method and various alternative choices availabltnén
estimation procedufd. Finally, with the ARDL it is
possible that different variables have differingiogl
number of lags; while in Johansen-type models ithis
not possible.

According to Pesaran and Pes&fhrthe ARDL
procedure is represented by the following equation:  dynamic coefficients ang(1, p) denote the speed of

K oA
ECt :yt‘zgi&‘l//'w (7)
i=1

In equation (6)p* ,0" and f3; * are the short-run

) adjustment.
= ) )X, +O0'W, +

AL Py ;ﬂ'(L’q'm oM @) Empirical results based on the ARDL approach:
Since this study aims to detect the short-run af age

Where: the long-run relationships between exports, economi
growth and other variables, we make use of theadjre

AL p)=l-gL-pl’-. . .gl° well-known though relatively new cointegration
techniques of ARDL. Drawing upon the literature on

and: the trade-growth nexus and following Fétfér Salehi-

Esfahar?® and Van den Bel}, we consider the
following extended Feder type models in order to
identify the relationship between trade and ecowomi
growth in an oil-based economy. Similar to the éred
where, y denotes the dependent variablg, iX the i  type model, output in each economic sector is predu
dependent variables, L is a lag operator apdswhe by labor and capital factors which are allocate@doh
SX1 vector representing the deterministic variablessector. In addition and similar to Salehi-Esfahave
employed, including intercept terms, dummy variaple include total imports as a new factor in the foliogy
time trends and other exogenous variables. Thequations though these have been neglected in most
optimum leg length is generally determined bystudies of the relationship between exports and
minimizing either the Akaike Information Criterion economic growth. These models are a kind of
116(
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production function, which is augmented by the
addition of trade factors, exports (X) and impdig.
However, it should be noted that in Feder type ngde

hypothesis (ie. W O0,=0=0=0,=0 =0,

implying no cointegration) in the first step is te by

the GDP is considered to be simply a function ofcomputing a general F-statistic using the variales

ordinary labor force growth together with the other
relevant factors. In the Iranian economy, howedeg
to the low productivity of the labor force and $tsrplus

in the economy, we follow the endogenous growth

theory and consider instead, human capital (thebeum
of the employed workforce with a university degree)
rather than the total labor force in our empiricaldels.

Therefore, we use the following two modifie
Feder-Salehi model in logarithmic form to examihe t
trade-growth nexus:

d

(8)

Ly, =a, +a,Lk +a,Lhg +a Lx +a lm +¢g

Ly, = B, + BLk + BLhc + Blxo + BLxno + BLm +e  (9)

In equation (9) the possible effects of exports fo
economic growth have been disaggregated into ol (x
and non-oil. As discussed earlier, the inclusion o
exports in the model captures the positive extégnal
effects of exports on economic growth. The extétyal
effects of total exports including the introductio
improved technology; the training of productive dab

and the development of more efficient management

were introduced first by Fed&¥. Moreover, according
to Salehi-EsfahafiP’ by helping to prevent shortages of
intermediate inputs and by providing better quality
inputs, capital and intermediate imports can pasyi
affect productivity In this research following the
endogenous growth theory, economic growth

capital (R&D effects), human capital (representing
knowledge spillover effects), export expansion
(proxying positive externality effects) and capitaid
intermediate inputs (capturing learning-by-doing
effects).

Following Pesaraet al.*® and Bahmani-Oskooee
and Kar&? the error correction representation of the
ARDL model is:

n n
Alny=ag+ > biAln Yioj + > ¢iAln Kej +
J=1 ! i=0 !

n

2, djAlnihc_; +
=0
+51In Vit 52In kt—l+ 53In|th_1

+04n %1+ Oginm_s+ &y

n n
Z: €jAlnx_; + Z: fiainm_;
i=0 i=0

(10)

The parametezﬁi, where i=1,2,3,4,5, is the
corresponding long-run multipliers, whereas the
parametersbj C ,dj €, fj are the short-run dynamic
coefficients of the underlying ARDL model. The null

levels To begin with one has estimated equation (4)
excluding the ECM, then this term is incorporated i
the ARDL model.

At this stage, the calculated F-statistic is coraga
with the critical value tabulated by Pesamral.™ or
Pesaran and Pesafdh these critical values are
calculated for the different number of regressard a
whether the model contains an intercept and/oerdtr
According to Banmani-Okkooee and N&E these
“critical values include an upper and a lower band
covering all possible classifications of the valainto
I (1) and 1 (0) or even fractionally integratedThe null
hypothesis of no cointegration is rejected if the
calculated F-statistic falls above the upper bouhthe
computed F-statistic falls below the lower bourtdgrt
the null hypothesis of no cointegration cannot be
rejected. Finally, the result is inconclusivetifalls in
between the lower and the upper bound. In such an
inconclusive case an efficient way of establishing
cointegration is by applying the ECM version of the
ARDL model'®.

Since all observations are annual and the number
of observations is limited, we choose 2 as the mari
lag length in the ARDL model. The value of the F-
statistic is 2.88. We now disaggregate exports in
equation (10) to specify model 2. That is to saglto
exports are divided into oil exports and non-oip@sts
as two separate variables appearing in equatioh (10
The calculated F-statistic for model 2 is 2.96.c8in

isboth of the calculated F-statistics fall betweemn lthwer

determined by endogenous growth factors physica

lpound and the upper bound at the 5 percent level, t
results are inconclusive. As mentioned abovehis t
circumstance the ECM version of the ARDL model is
an efficient way of determining the long-run
relationship among the variables of interest. Weeha
also calculated the F-statistic when each of x,rmk o
appear as a dependent variable separately in stiage
procedure. These results are as follows: F |(lLy,
Lm, Lhc, Lk)=2.24, F (LniLy, Lx, Lk, Lhc)=1.8216
and F (Lk| Ly, Lm, Lhc, Lx)= 2.2481. These F test
statistics are all less than the correspondingcatit
values tabulated in Pesarag al.®®. The null
hypothesis of no cointegration cannot be rejected i
these cases. Therefore, we can have a possibflity o
long-term relationship if and only if Ly appears as
dependent variable followed by its ‘forcing variedl
(i.e. Lx, Lm, Lk and Lhc).

With this in mind, the long-run coefficients ofeth
models (1) and (2) are estimated in the secondasidp
the results are reported in Table 2. As discussed,of
the more important issues in applying the ARDLhis t
choice of the order of the distributed lag function
Pesaran and SmitHl argue that the SBC should be
used in preference to other model specificatiotega
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because it tends to define more parsimonioushe variables of these two models. The coefficiats
specifications: the small data sample in the cdrrenECM (-1) are equal to (-0.46) and (-0.60) for madgl)
study underlies this preference. The SBC lagand (2) respectively and imply that deviations frira
specifications for model (1) and (2) are shownhe t |ong-term growth rate in GDP are corrected by 0.46
appendix. For these two models, the optimal numberpercent in model (1) and 0.60 percent in modeb{@r

of lags for each of the variables are shown as ARDlhe following year. This means that the adjustment
(1,0,0,2,1) and ARDL (1,2,0,2,1,1) respectivelyneT axes place relatively quickly, i.e. the speed of
long-run coefficients are shown in the followindlea adjustment is relatively high, especially in mog&l

The long-run coefficients of the variables under Figure 1 and 2 represents the forecastimgrs

investigations are shown in the Table 2. and the plots of the graphs of the actual and &mtec
As presented, the long-term coefficients for medel 51 es for models (1) and (2).

(1) and (2) follow a similar pattern. The resultow
that in the long run physical capital has a veryTable 2: The estimated long-run coefficients result
significant effect on GDP and a one percent in@éas Model (1): ARDL (1,0,0,2,1)

this variable leads to a 0.48 % and 0.55% incréase Ekegressor Oig:fjdem gté';gt;o[[zg%?]
: ! . . . }
GDP for models .(1) and (2.), respecnvely..AItema[y, Lhe, 00182 0.7717 [, 446]
a one percent increase in human capital leads to g, 0.3879 9.9294 [. 000]
respective GDP increase of 0.018% and 0.02% form -10588179 -124-35182624 [[- %2%]
[T - ntercept . . .
models (1) and (2). This |_nd|cates that humantahim D78 01060 3.9410 [. 000]
Iran does have not an important effect on GDP. Impyso 0.1762 7.9103 [. 000]
addition, the coefficients of Lhc in both modelg aot Mkodel (2): ARDL (1,2,0,2,1,1) £ 000]
ot ™ ; L 0.5551 16.240 [. 000
statistically significant. If we con§|der the gffem total Lhé‘ 0.0205 14227 [ 167]
exports to GDP, a one percent increase in totabe@xp | o 0.3725 8.9805 [. 000]
leads to a 0.39% increase in GDP for model (1)is Th Lxno 0.0368 3.0845 [. 005]
means that total export has a very significant an(txno‘ 0.0368 3.0845 [. 005]
. m -0.1348 -6.0801[. 000]
sizable effect on GDP. Intercept 1.2003 12.652 [. 000]
The results for model (2), where total exports areD7s 0.0978 5.0622 [. 000]
disaggregated into oil and non-oil exports, shdvet & BY80 0.1870 10.6545 [. 000]

: : : (i Note: The SBC is used to select the optimum numbergsd la the
one percent increase in oil and non-oil exportsidea ARDL model, which is used to calculate the long-rewefficient

0.37% and 0.036% increases in GDP, respectively. It estimates.

obvious that while non-oil exports do not have very

important effects on the Iranian economy, crude Oilrapie 3: Estimated short-run error correction nhode
exports are still a major export and the oil seaitis as  EcM-ARDL (1): dependent variablet Y

the major leading sector of the economy. The resultModel (1): ARDL (1,0,0,2,1)

also show that a one percent increase in total itRpo Regressor Coefficient t-Ratio [Prob]
leads to a -0.08% decrease in GDP in model (1)-and 4Lk 0.226 6.211[. 000]
0.13% in model (2). The coefficient of LM is 4thc 0.008 0.757 [. 454]
significant at the 5% level and the sign of thejti‘ ?(')Zggl _120;;‘555[['3870]]
coefficient conforms to a priori expectations. Afte ALr;: 0.007 0.314 [ 755]
estimating the long-term coefficients, we obtaire th Intercept 0.628 6.212 [. 000]
error correction representation of an equation (@) D78 0.049 3.473[. 001]
both aggregate and disaggregated exports case E@L:JSO 0.082 5,391 1. 000]
Mea -0.466 -7.557 [. 000]

models (1) and (2). Table 3 reports the short-rungz_ 4 [543 F(8, 32) 39.8898[. 000]
coefficient estimates obtained from the ECM versidn ECM-ARDL (2): dependent variablell Y

the ARDL model. Model (2): ARDL (1,2,0,2,1,1)
As discussed, the error correction term indEate Regressor Coefficient Coefficient

the speed of the adjustment which restores equifipr 4Lk 0.293 8.055 [. 000]
in the dynamic model. The ECM coefficient shows howAkke1 -0.079 -2:516 [. 017]

X . L : ALhc 0.012 1.397 [. 173]
quickly variables return to equilibrium and it shabu ALxo, 0.245 12.018 [, 000]
have a statistically significant coefficient with a aixo., -0.071 -3.827[. 001]
negative sign. Bannerjeet al.”® holds that a highly 4txno, -0.004 -4933 [. 625]
significant error correction term is further proaffthe  4-m -0.018 -0.838 [. 409]

ist f a stable long-term relationship. Table Lo 0.727 5037 000]
existence o g-term re p. Tawle p7g 0.058 5.048 [. 000]
shows that the expected negative sign of ECM iklig Duso 0.112 6.253 [. 000]
significant in both models. This confirms onceiaga ECM:u -0.601 -6.360 [ 000]

the existence of the cointegration relationship agno _R’= 92822 F (10,30) 53.1224[. 000]
116-
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Fig. 1: Plots of the actual and forecasted valuwes f
the level of LY and change in LY (model 1) Fig. 3: Plots of CUSUM and CUSUMQ statistics for
coefficient stability tests (model 1)
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the level of LY and change in LY (model 2)

These graphs show that dynamic forecast valuesoier ~ Fig- 4:  Plots of CUSUM and CUSUMQ statistics for
the level of LY as well as the change in the l@fdlY are coefficient stability tests (model 2)
very close to the actual data for both equations.

According to Pesaran and Pesat4rhe stability
of the estimated coefficients of the error correwoti
model should also be empirically investigated. A
graphical representation of CUSUM and CUSUMQ
statistics are shown in Fig. 3 and 4. Following

tests in the first stage. These tests show thag tiseno Bahmani-Oskooe€' the null hypothesis (i.e. That

evidence of autocorrelation and that the models padl® regression equation is correctly specified)nean
tests for normality and thus proving that the eror P€ rejected if the plot of these statistics remains
normally distributed. The adjusted R bar shows thatVithin the critical bound on the 5% significance
around 99% of the variation in GDP is explainedtuy level. As it is clear from Fig. 3 and 4, the plats
regress in both models. Finally, when analyzing theboth the CUSUM and the CUSUMQ are within the
stability of the long-run coefficients togetheith the =~ boundaries and hence these statistics confirm the
short-run dynamics, the cumulative sum (CUSUM) ancstability of the long-run coefficients of the GDP
the cumulative sum of squares (CUSUM) are applied. function in models 1 and 2.

116:

Diagnostic and stability tests. Diagnostic tests for
serial correlation, functional form, normality,
hetroscedasticity and structural stability of thedwsls

are considered in this study. As shown in the agpen
both models (1) and (2) generally passes all distigo
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CONCLUSION cointegration and causality analyses between nbon-oi
GDP and non-oil exports may vyield a better

The objective of this study was to determine theunderstanding of potential short-term and/or loexgrt
major drivers of GDP growth in Iran. In this studg  interplay among these variables. Obviously, such an
first used all available annual time series da@eQt  understanding will be useful, not to say fundamiemta
2003) to endogenously determine the two mosthe implementation of a more effective non-oil extpo
significant structural breaks in the 6 variablesPromotion policy.

(expressed in constant 1997 prices or actual nushber

employed in this empirical analysis. The empirical ACKNOWLEDGEMENTS
results based on the Lumsdaine and P&pefpproach .
provided strong evidence against the null hypothese We are grateful to Professor David Papell for

a unit root in the majority of the series underProviding us with the program code for implementing

investigation. We found that the most significantfwo structural breaks using the RATS software

structural breaks detected during the sample perioBackage. We wish to acknowledge the Editor Dr M.S

correspond to the regime change associated with th&hmad, two anonymous referees, Dr Abbas Valadkhani

1979 Islamic revolution and the Iran-lraq war for their useful comments on a previous draft d§ th

beginning in 1980. This provided complementarystudy. The usual caveat applies.

evidence to models employing exogenously imposed _ , o

structural breaks in the Iranian macroeconomy. Appendix: The Estimated Autoregressive Distributed Lag Models
After determining the two structural breaks, with '(\:/'c.’de.' (1): ARDL (1,0,0,2,1) selected based on Senv@ayesian

. . . ! riterion

mixed results about the stationarity of the dat&@ W pependent variable is LY, 41 observations use@gtimation from

applied the new cointegration technique (ARDL)he t 1962 to 2002

data by incorporating these breaks into the motle. ~ Regressor  Coefficient ~ Standard Error  t-ratio[Prob]

error correction version of the ARDL approach WaSL)Q'l g'ggg -8%2 2'2??3 { 888}
: ; . ) . . .
used to specify and estimate two models. Model 1 0.008 0112 0.7579 [ 454]
included aggregate real exports as well as humapy, 0.214 .0205 10.455 [. 000]
capital, physical capital and real imports as majorx. -0.095 .0276 -3.4450[. 002]
determinants of GDP. Model 2, similar to Model 1 bu '-’r;tf 8'88% 835 (Z)'giié % 322}
with a single difference -- total exports were ., 0,046 0220 -2.0892 [. 045]
disaggregated into oil exports and non-oil exportsintercept 0.628 .1011 6.2124 [. 000]
Applying the ECM version of the ARDL models D78 0.049 0142 3.4739[. 002]
showed that the error correction coefficients, \whic Y80 0.082 0152 53917 [. 000]
R-Squared 0.99813 R-Bar-Squared 0.99750

d_etermlne the speed of .ad]us.tment' had an eX_pe(_mkd S.E. of Regression 0.010708 F-st&t(10, 30) 1597.8 [. 000]
highly significant negative sign. The results ird&d  \ean of Dependent Variable ~ 5.2553

that deviation from the long-term growth rate in BBD S.D. of Dependent Variable 21422

was corrected by approximately 46 percent over th&esidual Sum of Squares -0034399

following year (for Model 1) and by 60 percent otlee ~ Equation Log-likelihood 134.2341

. Akaike Info. Criterion 123.2341
following year (for Model 2). The results of the gcpyars Bayesian Criterion  113.8095

diagnostic and stability tests indicated that bothdels  pw-statistic 2.3031

passed all the diagnostic tests and there was nurbin's h-statistic -1.0564 [. 291]
evidence of autocorrelation. The error terms weré ) ,
normally distributed. The CUSUM and CUSUMQ Dagnostie et
stability tests showed that the estimated coefiisieof  + teststatistics * LM Version ~ *  F Version *
the error correction models were stable. Finalhge t

estimated long-term coefficients showed that whiile ~ *A: Serial Correlation*CHSQ (1) =1. 3254 [. 250 (1, 29) =. 96880 [ 333]

effects of gross capital formation and oil expaate | . . .

highly significant on GDP, those of the non-oil 8KS  « g runctional Form *CHSQ (1) =1. 0059 [. 316} {1, 29) =. 72942 [. 400]

and human capital were less influential. *
In order to protect GDP from the excessive rekanc *

on oil exports, the diversification of the exporse | CNomalty  "CHSQ(2)= .83567[. 658Not applicable

must appear right at the top of the government's p; peteroscedasticity*CHSQ (1) =. 66907 [. 418 (1, 39) =. 64699 [. 426

PrioritY |i$t- One \{iable option inV_0|Ve.5 a MOre podel (2): ARDL (1,2,0,2,1,1) selected based onv@ol Bayesian
intensive investment in the petrochemical indusisya  Criterion

whole. In this vein a more efficacious non-oil expo Regressor  Coefficient Standard Error t-ratio [Prob]

* * *

promotion policy can be considered of paramountY- 0.3985 0.09455 4.2147[. 000]
importance. In order to pursue such a policyther 0.2933 0.03641 8.0559 [. 000]

P o ) p P Lk -0.0389 0.04425 -0.8805 [. 387]
research is required on the GDP/Export nexus, wherg, 0.0795 0.03162 2.5167[. 018]
“oil” is removed from the model. More specifically, Lhc 0.0123 0.00885 1.3975 [ 174]
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Appendix Model (2) Continued

Lxox 0.2459 0.02046 12.018 [. 000] 9
Lxot-1 -0.0929 0.02050 -4.5325 [. 000] ’
LXO.2 0.0711 0.01857 3.8278[. 001]
Lxnoy -0.0047 0.00958 -0.4933[. 626]
LxNnox.q 0.0268 0.00932 2.8831 [. 008]
Lm -0.0189 0.02263 -0.8380 [. 410] 10
Lm., -0.0621 0.02404 -2.5848[. 016] ’
Intercept 0.7273 0.14438 5.0377 [. 000]
D78 0.0588 0.01166 5.0483 [. 000]
DU80 0.1124 0.01798 6.2534 [. 000]
R-Squared 0.99898 R-Bar-Squared 0.99843 11
S.E. of Regression 0.0084759 F-stat(14F26) 1823.1 [. 000] '
Mean of Dependent Variable 5.2553
S.D. of Dependent Variable 21422
Residual Sum of Squares 0.0018678 12.
Equation Log-likelihood 146.7526
Akaike Info. Criterion 131.7526
Schwarz Bayesian Criterion 118.9008
DW:-statistic 2.2548
Durbin's h-statistic -1.0250 [. 305]

Diagnostic Tests 13.
Test Statistics * LM Version *  F Version *
* A: Serial Correlation*CHSQ (1) =2. 0252 [. 155F {1, 25) =1. 2991 [. 265]  14-
* B: Functional Form *CHSQ (1) =4. 0846 [. 043f {1, 25) =2. 7662 [. 109] 15
* C: Normality *CHSQ (2) = 2.8432[. 241] * Not applicable *
* D: Hetroscedasticity*CHSQ (1) =. 44464 [. 505] ¢F, 39) =. 42759 [. 517] * 16.
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