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ABSTRACT

Development of non-petroleum export besides decrease of vulnerability of national economic system,
results in increase of internal production and occupation level, improvement of national products quality
and improvement of payments balance status. On the strength of enjoying these effects, setting targets for
a 10.7%-growth in export of non-petroleum products during the fourth development program was
considered in work order. Optimum selection and composition of economic policies basket for realization
of this target encounter challenges. Economic policies including different types of monetary and financial
policies follow the aims such as acceleration of economic growth, creation of perfect occupation, stability
of common prices level and creation of balance in payments, but their cumulative effects on economic
macro-variables especially exports is ambiguous and unknown. Therefore investigation of the effect of
these policies on export of non-petroleum products and measurement of the existing relations can provide
a proper frame for policy making improvement. This research studied the relationship between non-
petroleum products export offering, the given bank loans interest rate weight average, real foreign
currency rate, petroleum incomes and inflation rate with use of time series analyses approach. The results
show that there is a long-term relationship between non-petroleum exports offering and the given bank
loans interest rate weight average, petroleum incomes and inflation rate. Also the negative sensitiveness
of non-petroleum exports offering to the given bank loans interest rate weight average (attraction of -1.19)
and inflation rate (attraction of -0.26) in VECM Model was proved. On the other hand investigation of
causality relationship shows existence of a bilateral causal relationship between petroleum incomes and
non-petroleum exports offering and unilateral causal relationship from non-petroleum exports offering to
real foreign currency rate. Undoubtedly, enjoying the native literature of resistive economics on the
strength of optimum policy making for control of inflation rate and bank loan interest rate can have a
considerable role in extension of non-petroleum exports and internal products supporting in the current
sensitive conditions.

Keywords: Monetary Policies, Economic Macro-Variables, Development Of Non-Petroleum Exports,
Time Series Analysis, Iran

INTRODUCTION

Incomes arising from petroleum and its products have always been instable. Dependence of the Iran’s
economy to the incomes arising from petroleum products sale and the limited amount of petroleum
resources, caused that in the recent years the politicians have turned toward multi-product economy in
exports. Realization of this target requires recognition of the existing opportunities in non-petroleum
exports and its operational making (Abrishami, et al. 2009). Development of non-petroleum exports
besides increase of foreign currency incomes and improvement of payments balance can have a
considerable role on occupation in the state. For growth and development of non-petroleum exports in
long term adoption of basic and fundamental policies should be taken into consideration by the planners.
(Mahdavi Adeli et al, 2009). On this strength in article 33 of the second chapter of the fourth development
program instrument, consideration of the target of realization of 52863 million dollars of non-petroleum
exports and achievement of the average growth of 10.7% during this program was considered as the
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government’s work order. Non-petroleum exports realization percentages during the four development
programs after victory of the revolution have been 66%, 58%, 92% and 149% respectively, and only in
the fourth development program performance has been more than the considered aims. During the fourth
development program, the highest percentage of realization of non-petroleum exports with consideration
of gas liquids is related to the year 2008 with 201% and the least percentage is related to the year 2005
with 129%. On the other hand the highest percentage of non-petroleum exports realization without
consideration of gas liquids is related to the year 2009 (166.4%) and the lease percentage is related to the
year 2005 (129%). The key point is probably selection of optimum financial and monetary policies and
their coordination with commercial strategic policies for realization of this aim that has been mentioned in
clause K of article 33 of the fourth program instrument. The relationship between monetary and financial
policies and commercial strategies is related to the way of effectiveness of these policies on production
system, exported goods price and imported goods price (economic studies office of the ministry of
commerce, 2004). In the opinion of a great number of knowledgeable persons, the most important
components arising from the mentioned political packages are inflation and foreign currency rate, which
have considerable effect on exports especially non-petroleum exports. In other words, the role of price
effecting factors on non-petroleum products is a function of the two variables of foreign currency rate and
inflation rate (Shakeri, 2004).

On the other hand, in different researches, economic growth and development have been introduced as a
factor effective on exports. With due attention to this fact that petroleum incomes are considered as basic
and determining factors in economic growth and development of Iran, investigation of the role and state
of relationship of this variable with non-petroleum exports can be very important.

The loans given by banks are considered as the main part forming fixed capital and circulating capital in
all economic productive sectors of Iran including agriculture, industry and services. Giving loans with
proper interests to productive sections always has been one of the main existing challenges between
policy makers and producers. Having financial resources with suitable interest rate is the main factor in
development of productive capacity, creation of privilege and the ability of competence and therefore
creation of exporting capacity. In addition to the propounded cases, a lot of researches have been done in
relation to the variables and the monetary and financial policies effecting non-petroleum exports.
Gougerdchian and Naeini’s research (2011) showed that the effect of the shock tolerated by the variables
of consumption, investment, inflation, interest rate and especially monetary policies indicator on the state
commercial cycles indicator was started approximately from the second period and its effect is gradually
adjusted until the end of the period persistently and without fluctuations, while the effect of the shock
tolerated by commercial cycle indicator variable from commercial cycle started from the fifth period and
adjusted at the end of the period. Alijani et al (2010) evaluated the effect of economic policies on
agricultural and industrial exports of Iran. The results showed that monetary policy has a significant
positive effect on industrial and agricultural exports in short term, while interest rate changes and
governmental expenses have significant inverse and direct effects on industrial and agricultural exports
respectively. Commercial policies have direct effect on industrial and agricultural exports in long term.
Taherifard (2005) with use of time series analysis, evaluated the relationship between non-petroleum
exports and the real rate of foreign currency. The results of this research showed that there is a significant
positive relationship between non-petroleum exports and real rate of foreign currency and adoption of a
suitable policy in relation to foreign currency rate towards adjustment of the real rate of foreign currency
because of the demand for non-petroleum exports can have a considerable role in increase of future’s
capacity of production and achievement of economic growth. Khalafalla and Web (2004) in their research
evaluated the relationship of non-petroleum exports and economic growth in Malaysia during the years
1965 to 1996. The results showed that during the years 1965 to 1980 economic growth caused increase of
export of industrial products and raw materials but in the years of 1981 to 1996 increase of exports caused
economic growth of this country.
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Generally we can say that the current research with a view to the structural specifications of the Iran’s
economy and enjoying former studies, has paid attention to evaluation of the effects of weight average of
the given bank loans interest rate to productive sectors, real rate of foreign currencies, real petroleum
incomes and inflation rate on value of non-petroleum exports of Iran with use of time series. On this
strength determination of statistical specifications of the mentioned variables, investigation of the
relationship of these variables in long term, measurement of sensitiveness, and reaction of non-petroleum
exports offering to each of the mentioned variables and investigation of the causal relations between them
are some of the major aims of this research.

MATERIALS AND METHODS

With a view to the aims of the current research in the first step determination of statistical specification of
the studied variables with use of useful single root test was considered. The used general strategy is
application of two single root tests with assumption of different zeros and totaling of the results of these
two tests for determination of accumulation grade of the studied variables. Single root test is first
performed with assumption of having a single root for the studied time series, Phillips- Perron. With a
view to Perron’s criticism of DF single root test method, when there is structural fracture in time series,
using Phillips- Perron single root test under the conditions, when the economic system encounters intense
shocks is necessary. Existence of structural fracture and application of this test with a view to the
economic transformations of Iran in the beginning of the revolution and with a view to the economic,
political and social changes and the considerable changes occurred in the state economic macro-variables,
can be defended. In Iran’s economic conditions, the results of single root tests such as DF are doubtful
and for full confidence of non-fixed nature of the variables, Phillips- Perron test was used. If the studied
variable is shown with y with setting the following formula:

P
AY =a+ At +5yt—1+29i Ay, ; + &
(1) i=1
Phillips and Perron (1998) for testing single root for serial correlation control proposed non-parameter

method. PP method performs DF test with adjusted t proportion, in such a way that serial correlation does
not affect asymptotic distribution of t statistic. PP statistic is as follows:

05 A
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In which & is the estimated coefficient AR(1) and t, is the same proportion of t for a. S€ (0!) is

standard error and s is regression standard error. Amount of Yo is determination of compatibility from
errors variance and f0 is estimation of perspective density of error amounts in zero frequency.

The second used single root test with the assumption of zero for static nature of the studied series, is
KPSS approach. The statistics of this test is the relationship of sample variance to long-term variance that
this sample variance is proportionately partial total of scaled series. For performance of the test the
following equation has been provided:

t
@ Yy, =+t +d D u, +&

i=1
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N . . . d€{0,1 .
In which Ui is static covariance and has short-term memory with zero average and { } . Statistic
of this test is as follows:
T
T P>s?
t=1

~2
O

4 w =

After determination of the statistical specification of the studied variable, for evaluation of existence of
long-term relations Johansen Cointegration test was used. The mentioned model, which is a conversion of
self-explanation pattern, can be defined as follows:

k —1
5) AY, = > T, AP,

i
i=1

+II, P,_, +®PD, + u+e,

In the above table, Hk is matrix of long-term relations and in case of existence of r of long-term
relationship or r of static linear composition of Y variable we can define the said matrix as product of
multiplication of two matrices with the same order with long-term relations and adjustment parameters.
For Investigation of the said matrix order, two tests of Trace and Eigenvalue are used. Existence of higher
amounts of the said calculation statistic of critical amounts shows existence of long-term relations. With a
view to the specification of the studied variables, VEC (p) model was used for investigation of
effectiveness of each of the variables on non-petroleum products exports offering. With assumption of
retract variables of Y; with n dimensions, we have:

p-1
© AY,=>TAY  +afBY  +¢
i=1

In which ri , a and 'B are matrixes of nXn, nXr and nXr and O<r<n . On the other hand

!
= aﬂ and when I is not of complete order (O<r<N) r cumulative vectors or r static linear
combinations from Y, will exist. (Johansen and Juselius 2, 1990:1992)
For investigation of Granger Causality test between the two explanatory variables of X and Y, setting the
following bilateral regression formulas was proposed:

p p
AY :ﬂ1+Z/31AYt—i +Z/82Axt—i + &y
™ N S
Axt :ﬂz +Zﬂ3 AX t—i +Zﬂ4Athi +82t
i=1 i=1

In which A is difference obtainer, ! and o are y-intercept ﬂ 2 and ﬂ 4 are estimated coefficients,
which are tested and the pauses used in the model are shown with P.
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The time period studied in this research is related to the years 1985- 2008 and the information required by
the central bank of the Islamic Republic of Iran and commercial development organization, were
gathered.

Conclusions and discussion:

For precise determination of the statistical specification of the studied variables, the method of using two
single root tests with assumption of non-difference was considered. The first used test was assumption of
zero for existence of single root is Phillips-Perron (pp) approach. The results arising from this test have

been presented in the following table.

Table 1- the results of PP test for the studied variables:

Variable | Test type Test level Calculative Critical statistic amount
statistic amount Five Percent  OnePercent
Five Percent
IR With y-Intercept | In data level -1/72 -2.99 -3.75
First order difference | -4/03 -3 -3.77
With y-Intercept | In data level -0.72 -3.62 -4.42
and process First order difference | -6.59 -3.63 -4.44
ER With y-Intercept | In data level -0.99 -2.99 -3.75
First order difference | -4.62 -3 -3.77
With y-Intercept | In data level -2.26 -3.62 -4.42
and process First order difference | -4.62 -3.63 -4.44
Pl With y-Intercept | In data level -0.69 -2.99 -3.75
First order difference | -6.53 -3 -3.77
With y-Intercept | In data level -2.01 -3.62 -4.42
and process First order difference | -10.94 -3.63 -4.44
INF With y-Intercept | In data level -3.03 -2.99 -3.75
First order difference | -7.68 -3 -3.77
With y-Intercept | In data level -3.23 -3.62 -4.42
and process First order difference | -7.5 -3.63 -4.44
NPE With y-Intercept | In data level -3.35 -2.99 -3.75
First order difference | -5.34 -3 -3.77
With y-Intercept | In data level -2.99 -3.62 -4.42
and process First order difference | -5.98 -3.63 -4.44

In relation to each of the studied variables, pp test is performed on the basis of two types of modeling
with y-intercept with y-intercept and process. The amount of calculative statistic in every state with
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critical amounts in the levels of 5 and 1% were compared and on the basis of accumulation of all results
for one variable, its cumulative grade was determined. With a view to the results we can claim that on the
basis of pp test all the above-mentioned variables are 1(1).

In KPSS single root test, assumption of zero, non-existence of single root or static nature of time series is
studied.

Table 2- The results of KPSS test for the studied variables:

Variable | Test type Test level Calculative Critical statistic amount
statistic amount | Five Percent  One Percent
Five Percent
IR With y-Intercept In data level 0.24 0.46 0.74
First order difference | 0.4 0.46 0.74
With y-Intercept In data level 0.18 0.15 0.22
and process First order difference | 0.14 0.15 0.22
ER With y-Intercept In data level 0.63 0.46 0.74
First order difference | 0.07 0.46 0.74
With y-Intercept In data level 0.17 0.15 0.22
and process First order difference | 0.06 0.15 0.22
Pl With y-Intercept In data level 0.67 0.46 0.74
First order difference | 0.1 0.46 0.74
With y-Intercept In data level 0.15 0.15 0.22
and process First order difference | 0.09 0.15 0.22
INF With y-Intercept In data level 0.48 0.46 0.74
First order difference | 0.09 0.46 0.74
With y-Intercept In data level 0.2 0.15 0.22
and process First order difference | 0.08 0.15 0.22
NPE With y-Intercept In data level 0.89 0.46 0.74
First order difference | 0.33 0.46 0.74
With y-Intercept In data level 0.2 0.15 0.22
and process First order difference | 0.07 0.15 0.22

Reference: research findings

On the basis of the considered procedure in PP test and with a view to calculative statistical procedure in
different states of test level, decision was made in relation to the statistical specification of the studies
variables in KPSS test. Totaling of the results of this test emphasize on 1(1) in all studies time series. As it
is shown in the following table with due attention to the cumulative grade determined by the two single
root tests with assumption of non-difference, general conclusion in relation to the statistical specification
of the studied variables was performed.

Table 3- Comparison of the results of the two single root tests and general conclusion:

Variable PP test KPSS test General conclusion
IR 1(2) 1(2) (1)
ER 1(2) 1(2) 1(1)
Pl 1(2) 1(2) 1(1)
INF 1(2) 1(2) 1(2)
NPE 1(2) 1(2) 1(2)

Reference: research findings

© Copyright 2014 | Centre for Info Bio Technology (CIBTech’




Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231 6345 (Online)

An Open Access, Online International Journal Available at http:// http://www.cibtech.org/sp.ed/jls/2014/01/jls.htm
2014 Vol. 4 (S1) April-June, pp. 8-17/Biniyazi et al.

Research Article

Existence of cumulative grade for all the above-mentioned time series, the necessity of application of
long-term relation distinction test for determination of different retract variables interaction nature on
non-petroleum exports value (NPE,) is cleared. On this strength with use of Johansen test, existence of a
long-term relationship between different variables and value of non-petroleum exports were considered.

Table 4- The results of Johansen test:

Test description H. | Trace statistic Probability value Max-Eigen Probability value
Statistic

IR t, NPEt S 0.0001 36.74 0.0001
=0 48326 |59 6.52 0.39
r<1 6.52

ERt, NPEt _ 0.12 11.68 0.12
r=0 1279 0.29 111 0.29
r<1 1.1

PI, NPEt A 0.003 19.03 0.008
r=0 227 0.06 3.67 0.06
r<1 3.67

INFt, NPEt -0 0.02 15.55 0.03
r=0 1r.74 0.14 2.18 0.14
r<1 2.18

*significant in the level of 5%
** significant in the level of 1%
Reference: research findings

The results of Johansen test showed that there is a long-term relationship between average weight
variables of bank interest rate (IR;) and value of non-petroleum exports (NPE,) in the statistical level of
1%. Also with a view to the mentioned statistical amounts, existence of a long-term relationship between
the variables of petroleum income (P1,) and value of non-petroleum exports (NPE;) in the statistical level
of 1% was proved. On the other hand the results of Trace and Max statistics show existence of a long-
term relationship in the statistical level of 5% between the variables of inflation rate (INF) and non-
petroleum exports value (NPEt).

With a view to existence of a long-term relationship between the variables of —-NPEtIRt, NPEtPIt and
INFt-NPEt, fitting of vector error correction model (VECM) and interpretation of the results of error
correction part for determination of the amount of effectiveness of each of the variables of average weight
of bank interest rate (IR,), petroleum incomes (PI;) and inflation rate (INF;) on non-petroleum products
export (NPE;) were taken into consideration.

Table 5- The results of VECM fitting:

Description IRt PIT INFt
Variable coefficient -1.19 0/87 -0.26
[-2.7] [21/44] [-3/24]
y-intercept 4.32 -0.35 -9/49
Adjustment coefficient -0.23 -0/29 -0.02
[-2.61] [-2/53] [-2/02]

Reference: research findings
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The results showed that 1% increase in bank interest rate weight average (IR;) results in 1.19% decrease
in non-petroleum products export. Therefore NPEt, has the highest sensitiveness to IRt among the studied
variables. The significant and inverse effect of bank interest rate weight average on non-petroleum
exports value indicates the importance of the policies adopted by the central bank in relation to
determination of interest rate of the loans given to different economic sectors (agriculture, industry and
services) in florescence and growth of non-petroleum exports. The amount of variable coefficient of
petroleum incomes (P1) was 0.87, therefore 1% increase in petroleum incomes results in 87% increase in
non-petroleum incomes. Petroleum incomes is a symbol of the state economic growth and development,
therefore increase of petroleum incomes with a view to its side effects on the other economic sectors
results in products development and growth and their exports increase. The other studied variable is
inflation rate (INFt), amount of the variable coefficient showed that 1% increase in this variable results in
0.26% increase in non-petroleum exports. Although effectiveness of this variable on non-petroleum
products is less than the two other variables, but the significant negative effect of inflation on non-
petroleum exports has been proved. It is evident that inflation with increase of products expense and
decrease of purchase power of the community transfers the negative symptoms to production system and
results in decrease of the productive power and therefore increase of exports. Amount of the error
correction sentence coefficient or adjustment coefficient in VECM for NPEtIRt was estimated in the sum
of RIs. -0.23, which shows that in each year 23% of imbalance in non-petroleum exports value is adjusted
with a view to the explanatory variable of bank interest rate weight average.

The coefficient related to error correction sentence in VECM for NPEtPIt is significant and its sign is
negative as it was expected. The coefficient is 0.29 and indicates the slow speed of non-petroleum exports
value adjustment in lieu of changes in petroleum incomes. In other words, only 29% of deviations in non-
petroleum exports value of the long terms will be eliminated after expiry of a period. Therefore
elimination of the occurred imbalance in non-petroleum exports takes more than 3 years. The adjustment
coefficient of VECm for INFt-NPEt is -/0.02 that indicates the very slow adjustment of non-petroleum
exports value with a view to this explanatory variable. The amounts of variable coefficient and
adjustments in the three estimated models show reaction and sensitiveness of non-petroleum exports
value to the studied explanatory variables and attention of managers and economic policy makers to
stability of these variables for improvement and extension of non-petroleum exports. In the next step
direction of causality of the studied variables and value of non-petroleum exports are studied.

Table 6- the results of Granger Causality Test:

Assumption of zero F statistic Probability level
IRt of Granger Causality is not NPEt 7/88 0/005
NPEt of Granger Causality is not 1Tt 5/1 0/02
ERt of Granger Causality is not NPEt 0/65 0/53
NPEtof Granger Causality is not ERt 5/46 0/01
PIt of Granger Causality is not NPEt 4/05 0/05
NPEt of Granger Causality is not PIt 15/16 0/0009
INFt of Granger Causality is not NPEt 2173 0/09
NPEt of Granger Causality is not INFt 2/66 0/09

Reference: the research findings

Study of causality relation between the two variables of bank interest rate weight average (IR;) and non-
petroleum exports value (NPE;) indicates existence of a bilateral causal relationship between the two
variables. If the causal relation from IRt to NPE; and the causal relation of NPE; to IR, are significant in
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the level of 1%, bilateral amenability of these variables by each other indicates suitable capacity of policy
making for planners. In relation to the two variables of exchange rate (ERt) and non-petroleum exports
value (NPE,) using Granger causality test showed that as expected there is only unilateral causal relation
from NPE; to ERt in the statistical level of 1%. Study of existence of a causal relationship between the
two variables of petroleum incomes (PIt) and non-petroleum exports value (NPEt) shows that there is a
bilateral causal relationship between them and existence of causal relationship in the statistical level of
1% in both sides was proved. The last studied variables were the variables of inflation rate (INFt) and
non-petroleum exports value (NPEt). As it was observed in the above table, there is a causal relation from
INFt to NPE; in the statistical level of 10% and a causal relation from NPE; to INFt is observed in the
same statistical level. The results of causal test confirm the authenticity of the results obtained in long-
term relations by Johansen test.

Totaling and Suggestions:

With a view to existence of a long-term relationship between real petroleum incomes and real non-
petroleum exports value and direct and positive effect of petroleum incomes on non-petroleum exports
value we can conclude that economic growth results in simulation of production in different economic
sectors and therefore production and export capacity of the state will increase. Also existence of a
bilateral causal relationship between the two variables indicates increasing each other and change of the
two variables with the same direction. Preparation of a ground for effective and targeted spending of
petroleum incomes on the strength of promotion of productive power, creation of privilege and creation of
job opportunities is one of the permanent demands of the state economic elites. It is evident that this
demand cannot be realized without using collective rationality and presentation of middle-term and long-
term strategic techniques and plans. On the other hand negative effect and high sensitiveness of non-
petroleum exports to the given loans interest rate weight average indicates the suitable capacity of using
this monetary tool on the strength of giving inflorescence to internal production and extension of
production based on exports. As it is emphasized several times, development of Islamic and without usury
banking is the key for achievement of a great number of aims and ideals in the domain of financial
security for goods and services products and exports.

The results of this research show that there is a long-term relationship between inflation rate and non-
petroleum exports value and the effect of inflation on non-petroleum exports offering is negative. This
finding is in conformity with many researches such as that conducted by Alijani, et al. and shows that
adoption of expansive monetary and financial policies in the recent years has not been resulted in leading
of cash volume to investment and increase of goods and services offering. On this strength it is necessary
that besides a review of the existing methods, effective leading of cash volume is considered as one of the
basic priorities of the state bank system. As it is mentioned in the strategic instrument of non-petroleum
exports, the government is obliged to realize its continual growth through increasing the efficiencies of
itself and private sector, creation of capacity for production based on exports, realization of goods and
services competitive power in internal and foreign markets and creation of a mechanism suitable for
elimination of non-petroleum exports development. Undoubtedly one of the most important steps of the
government in this itinerary is control of inflation and cash volume. On the other hand irrational and
unjust embargoes by the west, which resulted in inflation besides existence of two-digit inflation in the
state is considered as a treat for non-petroleum exports. In these conditions, the necessity of paying
attention to the guidance of the holy leader in relation to resistive economics and presentation of
techniques for adjustment and deactivation of the effects of these threats is felt more than before.
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