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ABSTRACT

This dissertation develops a structural econometric model of import demand for
Pakistan, with binding foreign exchange constraint. Theoretically based upon
rational expectation permanent income hypothesis (RE/PIH). Where representative
agent is indifferent between domestic and foreign goods that clearly explain the
microeconomic foundation of the import demand models of Pakistan. Our results
confirm the implementation of rational expectation permanent income hypothesis
(RE/PIH) to Pakistan economy, previous import demand models that do not
account for this feature are required to compare with this feature. For the purpose
of estimation unit root test is applied to analyze the order of integration of our
selected variables, Johanson cointegration test on Maximum Eigenvalue and
Trace of the Stochastic Matrix is also used to check the number of conitegration
relationships. But the main emphasis of this dissertation is on Autoregressive
Distributed Lag (ARDL) approach to cointegration through this technique old
theories received a renewed attention. Its comparison with dynamic ordinary least
square (DOLS) clearly shows the superiority of our selected technique.
Theoretically consistent parameterization of variables overcomes the data
problem. Thus it enables the estimation of income and price elasticities with the
help of cointegration approach. When compared with the previous literature our

results received correct signs, highly statistically significant and credible scale.
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CHAPTER 1
INTRODUCTION

1.1 Background

The econometric analysis of income and price elasticity of import demand has
been one of the most active research areas in international economics. It has been
accomplished the empirical literature for more than a quarter century. Some of
important studies are Houthakkor and Magee (1948), Goldstein and Khan (1985),
Carporale and Chui (1999), Oskooee (2005). The main reason for its popularity is
its applications to large number of macroeconomic issues, such as exchange rate
policy, fiscal implication of tariff reduction strategies as the core part of trade
liberalization program, calculation of taxes and interest rate, and the degree to

which the trade balance effects a country’s growth.

The main issue which is ignored in these studies is about the theoretical
foundation or microeconomic foundation of these models, drawn from the
optimality condition of an intertemporal maximization program, under the
assumptions of rational expectation permanent income hypothesis (RE/PIH). In
rational expectation/permanent income hypothesis (RE/PIH) resources are

consumed between present and future periods.

Another important issue is mostly neglected in the import demand models, is
prevalence of foreign exchange constraint. Where foreign exchange constraint
binds every period consumption. The models used this idea combine’s traditional
model of import demand with the stock of real reserves (Arize 2004}, or combines
with the sum of foreign exchange receipts and foreign exchange reserves (Moran
1988) , or combines with contemporaneous export receipts (Mazaeri 1995). In
these cases foreign exchange variable alone determines the volume of import
demand .It creates the problem of near identity, pricz and income elasticities also

receives nonsensical results and is devoid of any behavioral interpretation.

Estimation of Import Demand Function for Pakistan 1
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The next point under observation is the concept (éf ‘virtual prices’. As import
license and imported goods are used in the secondary market. Therefore
secondary market prices are the 'appropriate pricés for imports relevant for
consumer optimization. But for most of the developing countries, such price data
is not available, same is the case with Pakistan. This study is concerned with
modeling aggregate import demand functions in developing countries to reduce
such data problems by presenting a “market clearing model”’ where secondary
market clears at the equilibrium prices and it is equally valid where secondary
markets are thin or these markets do not exists and the appropriate scarcity prices
are the virtual prices as long as the assumption of representative agent is used. We
present a two goods representative agent economy for import demand function
with binding foreign exchange constraint at administered prices of imports. This
model is already applied for two developing countries of South Asian region,
India and Sri Lanka (Emran and Shilpi 2001), and is also applied for non durable
goods (Clarida 1994) for US economy.

In this study we extend the analysis in the following ways.

1. This study derives a structural econometric equation of import demand.
By applying a two goods version (domestic goods and foreign goods) of
rational expectation permanent income hypothesis with binding foreign
exchange constraints. It makes our model theoretically and empirically

implementable.

2. This study applies the autoregressive distributed lag (ARDL) bound F
testing procedure developed by Pesaran, Shin and Smith (2001) along with
the widely used Johansen approach for the determination of the

cointegration rank, and to examine the relationship between import

! Terminology used by Winters and Brenton(1993)

Estimation of Import Demand Function for Pakistan . 2
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demand and its determinants. It is a better* estimation technique, old

theories received a renewed attention.

The long run estimates of autoregressive distributed lag (ARDL) are
compared with dynamic ordinary least square (DOLS) method, through
the comparison of results and stability analyses of both techniques, we

finally concluded that (ARDL) is a better approach for estimation.
For estimation most recent data sets are used.

Trade liberalization effects are also analyses on foreign exchange reserves
variable. By multiplying the dummy of trade liberalization with foreign

exchange reserves in the import demand equation’ .

This study tries to overcome the problem of data. Its results are more

appropriate than previous studies.

1.2 A renewal of import demand function for Pakistan

| This study will be different from previous studies available on Pakistan economy

due to following reasons.

1.

2.

This study describes the microeconomic foundation of import demand
model. It is not available in previous studies of Pakistan. Where

representative agent is indifferent between domestic and foreign goods.

The derived import demand equation is log linear in the relative price of

imports, scarcity premium and an activity variable called domestic

? Why ARDL is a better approach than previous cointegration techniques complete detail is given
in chapter 5 “methodology” section.

* Complete detail is given in chapter S, “variable discussion” section and Chapter 3 theoritical
discussions.

Estimation of Import Demand Function for Pakistan 3
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consumptions a renewed form of income elasticity. It is defined as GDP
minus exports®. Due to this property our results are not comparable with
any previous study, because previous studies adopted only GDP or GNP
as expenditure or income variable which includes exports. The concept

which is discussed in this research work is new for Pakistan economy.

3. To test the existence and the number of the long run relation (s), we use
the bonds “F” test developed by Pesaran, Shin and Smith (2001) along
with the widely used Johansen approach for the determination of
cointegration rank, because Johanson test shows number of ‘relationships
and bonds test only shows whether the relationship exists or not and do
not show number of relation(s) exists in a specific model. Although
bounds testing approach has the advantage that the existence of the long-
run relationship among a set of variables can be tested without any prior

knowledge about the order of integration of the individual variables.

4. Traditional models of import demand might be inadequate due to absence
of long run relationship among the variables (Sinha 1999). This research
tries to overcome this problem. A modified form of traditional model is

discussed here.

5. When foreign exchange reserves variables is used as a regressor. It creates
the problem of near identity. Our results clearly shi'w the one to one
relationship among import demand and foreign exchange reserves variable
when foreign exchange reserves variable is used as reg.ressor. This study
tries to resolve the problem of near identity in the case of Pakistan in our

original model with Z* (scarcity premium variable).

* Note that GDP is expenditure on domestically produced goods mcludlng exports and thus H
domestic consumption can be defined as GDP minu:s export.

Estimation of Import Demand Function for Pakista:. 4
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. The empirical results using ARDL and DOLS approaches for the estimation of

long run estimates clearly shows the uniqueness of our model presented here.
1.3 Objectives of the study
The main objectives of this study are as follows:

1. To check the implementation of rational expectations/ permanent income

hypothesis (RE/PIH) on import demand function of Pakistan.
2. To check the time series properties of the data.

3. To overcome the problem of near identity in the import demand equation,

when the foreign exchange constraint in binding.

4. To check the long run estimates with the help of ARDL approaches to
cointegration.Comparison of these estimates of ARDL with DOLS

methods.
Overview of the thesis

The thesis is organized into seven chapters. Concept of trade policies and policies
adopted in Pakistan in different years of development are discussed in Chapter2.
In chapter 3 theoretical and empirical models, complete discussion on import
demand models, the concept of rational expectation permanent income hypothesis
are discussed. In Chapter 4 a brief discussion of the previous studies that analyze
the import demand models with rational expectations permanent income
hypothesis (theoretical base) or with ARDL approach to cointegration are
discussed, few papers on import demand function for Pakistan are also reviewed
here. The econometric methodology is described in Chapter 5. This chapter also
provides the data discussion and variables detail. The results are presented in

Chapter 6 for our three models model I, II and III, Firstly unit root results for

Estimation of Import Demand Function for Pakistan 5
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ADF equation includes only intercept and both intercept and trend at level and
first difference are discussed to check the order of integration, after this Johansen
cointegration results based on maximum eigenvalue and trace of the stochastic
matrix are discussed, than bound test results, after that long run estimates of
ARDLand DOLS model are discussed all these techniques are used for every
model LII and III separately. The last chapter provides overall conclusion of the

study and detailed policy implication from our results.

Estimation of Import Demand Function for Pakistan 6
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CHAPTER 2

FOREIGN TRADE POLICIES IN PAKISTAN

This chapter includes certain subsections .Firstly the concept of different
protection policies is discussed. Secondly the concept of different trade policies is
given where these protection measures are used, a brief discussion is provided on
shortcomings and advantages of these trade policies. In the last full detail of
different trade policies adopted in Pakistan from its creation to different years of

development, and the current situation is also discussed.
2.1 Concept of protection policies

There are many protection issues relating to a small competitive economy like

Pakistan. Some of the important issues/protection policies are discussed here.
2.1.1 Tariffs

Governments do employ certain measures such as tariffs to achieve various
incomes distributional and other economic and non economic objectives. In the
analyses of trade protection tariffs are the starting point of this analyses. But the
effects of tariffs are appeared very costly to a small economy, becayse they divert
the resources which are important for productive uses. Tariffs make a distortion
in prices that are paid by consumers. So it is require for a smal: economy to

maximize its economic welfare by reducing tariffs or with no tariffs
2.1.2 Non Tariff Barriers
These are few important types of non tariff barriers.
i. Import quota (Import quota is resembled to a tariff (called implicit tariff).It

takes the same domestic prices as the quota is imposed. As the market

Estimation of Import Demand Function for Pakistan 7
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iv.

sharing schemes is equivalence to tariff which is an example of import

quota).

Export subsidies (Such type of subsidies is applied in the market of
agricultural products and capital goods).

. Content protection schemes (These schemes are mostly . favorable for

domestic intermediate goods producers .They receive specific percentage
of their input from domestic industry and the remaining portion will be
imported duty free. These schemes differ from both tariff and quota
because these schemes allow the final goods producers to obtain imported

units at below domestic prices).

Preferential Government procurement schemes (These schemes are
equivalent tc the production subsidy. If the government’s demand for
goods is higher than industry’s free trade output or the government
demand is lesser than the industry’s free trade output. In both the cases

they do not affect the domestic consumer’s prices).

2.1.3 Measurement of Protection to different sectors

For better explanation of this concept we first consider the probleny of measuring

protection to sectors where some goods are produced for intermediate use. If

factors substitutability is limited, then the percentage change in a commodity’s

value added per unit is an important measure of protection of that commodity’s

gross output = (output for final demand+ output for intermediate use).

The formula of effective rate of protection is used to measure the protection

afforded to a sector’s total level of activity. The formula of eifective rate

protection is.

Estimation of Import Demand Function for Pakistan 8
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/i
Vj‘

e]'E

V; = Value added per unit of good j in the tariff distorted situation.

V;" = Value added per unit of good under free trade.

If there is excessive substitutability among inputs or the main purpose of
protection is other than output than the formula of protection is not effective and it

is unreliable measures of sector’s level of protection’.
2.2 Concept of trade policies

Countries according to their international trade structure, generally adopted two

types of trade policies/strategies and these are:

1. Import substitution strategy/Inward-oriented.

ii. Export Promotion/Outward-oriented.

Most of the less developed countries or the countries at the early stage of their
development adopt import substitution strategy. It substitutes the imported goods
with domestically produced varieties, and its main aim is to protect the infant
industry, that is why this strategy starts with producing consumer goods that do
not need a developed technology industries etc. It includes the import controls,
high tariffs and quantitative restrictions on imports. The institation that will make
this protection is the government by maintaining the exchange rate, interest rate
and appreciation of currency. Because through these measures the country reach
at the level, at which it can compete with the foreign industries all over the world,

and shifted toward export promotion strategy after an import substitution strategy.

® For details referred to Vousden (1990)

Estimation of Import Demand Function for Pakistan 9
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The export promotion strategies do not differentiate between domestic goods and
exports of a country, but it relates the domestic economy to the world economy.
The external demand for exports is the main source of activity. It promotes the
industries that have export potential. Exporters continuously facing increasing
competition, so it is require for them to improve technologies, and quality must
compete with the competitors. In the outward oriented strategies the interest rate,

inflation and exchange rates are determined in the market.

Import substitution strategy has certain major short comings and these are:

1. This strategy increased a country’s dependency upon foreign exchange.
The country who is continuously adopting this strategy is facing the

problem of shortage of foreign exchange.

2. For the protection of domestic industry, authorities go under pressure by
producers to provide imported raw material and capital equipments at low
prices. So an overvalued exchange rate system is managed. Which create a
balance of payment crises, and is very harmful for a country’s export

earnings.

3. This strategy provides capital equipment at low prices. It creates serious
problems of unemployment, because great number of unskilled labors not

absorbed in the modern industry.
4. Higher rates of tariffs and quotas create a price gap between domestic
market and international market. It encourages smuggling and unfair

means of earning, because it is profitable in this strategy.

5. High rates of tariffs and quotas created artificial scarcity, which promotes

black marketing of imported goods.

Estimation of Import Demand Function for Pakistan 10
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6. Negative interest rate is adopted in this strategy, because it favors import
substitution investment. But this policy discourages domestic saving
(Bruton 1989).

As it is mentioned earlier, that every country adopted import substitution (IS)
in earlier year of development. Then it moves toward export promotion. It has

certain advantages and these are:

1. It gives industries the opportunity to enlarge their market and enjoy

benefits by large economies of scale.

2. It makes industries to be contend able in the international market. In this

way firms achieve greater x-efficiency.

3. New technologies are adopted in this strategy. It is beneficial for exports.
Because this latest technology includes advice on production engineering

and aid in product design marketing.

4. This strategy provides self correcting mechanism to adjust the

macroeconomics variables i.e. exchange rate. It affects the trade balance.

5. When a country moves from inward oriented to outward oriented strategy.
It increases the proper allocation of resources and multiplier effect also,

which in turn increase the saving behavior of a country.

6. This strategy is helpful in making efficient use of respurces. Because it

links the domestic economy to the world economy.
Although it is proved from the theories that export promotioen is better policy.

But still it is not possible to ignore the import policy of a country. Because

trade balance is achieved through the combination of imports and exports. So

Estimation of Import Demand Function for Pakistan ‘ 11
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it is required to adopt the measures which increases a country exports and

reduces its import demand.
2.3 Trade Structure and Policies in Pakistan

Like many other developing countries, Pakistan adopted the import substitution
strategy in the early years of development. When Pakistan appears as an
independent state on worlds map, its industrial base was very weak. It depends
upon a few textile mills, some sugar mills and some cement factories, totally 34
units. The main objective of import substitution strategy was, to replace the
domestic demand for imported consumer goods with domestically produced
varieties, due to this reason tariff rates for consumer goods were set high than
capital and intermediate goods. On the other hand capital and intermediate goods
were either freely allowed or very low tariff rates were imposed on these goods.
Trade policies mostly favor domestic producers of manufacturing items. They buy
their agricultural raw material at below world prices, and sell their final products
in domestic industry at above world prices .This extreme form of protection ends
from 1952 to 1959.

During the decade of 1960’s government began to promote export growth by
taking a number of measures to reduce the anti export bias of the trade regime.
Firstly, the government introduced the Export Bonus Scheme, which mostly
supports the exporters of manufactured goods by exchange rates, which was most
favorable for them. Secondly, industries with export potential received special
treatment such as preferential access to foreign exchange. Thirdly, automatic
renewal of import license for industrial raw material and consumer goods,
keeping in view the previous export performance of that unit. Similarly, in the
phase of export promotion, free list of imported items is also included. Almost all
the requirements for industrial raw material were placed in free list. Despite these
measures export bonus scheme covers only 5% of total imports, other efforts are
discriminatory in nature .Large scale manufacturing industries grew at an average

of 13.4% per annum and manufacturing exports by 11.4% per annum 1.8%

Estimation of Import Demand Function for Pakistan 12
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growth of primary goods. Overall total exports grew at an average rate of 7.0%

and manufacturing sector share is 43% in 1960 and 67% in 1970.

During the decade of 1970’s, trade poliéy is again favorable for import
liberalization and export promotion. Pakistani rupee was overvalued during the
1950’s and 1960’s which encourage import substitution. In May 1972 Pakistani
currency was devalued by 57% to reduce anti-export bias, the exchange rate of
Pakistani Rupee with the dollar was at Rs9.90/$.Exp;)rt Bonus Scheme was
eliminated in this decade, because it compensate exporters of selected
manufactured items. The third important measure was to cut down the restrictive
licensing .Six import lists were converted into a single list which includes items of
free entry. But despite these measures BOP is still in deficit because import bill
increases a lot due to oil price shocks. Thus exports decrcased to an average of 7.0
percent of GDP in 1976-80 to 8.1 percent of GDP durigg 1972-75.While imports
bill increased to an average of 14.1 percent of GDP to an average of 10.1 percent

of GDP in the same period.

During the decade of 1980, there was a shift in trade policies from import
substitution to the export promotion. Fixed exchange rate system was converted to
flexible exchange rate system. Government started a structural adjustment
stabilization program, the main purpose of this program is liberalization and
deregulation of the economy. This program makes correction in the import
licensing procedure. It also address the structural weaknesses in the industrial
sector of Pakistan .Between December 1980 to June 1983,about 100 commodities
were added into the free list, this free entry list is converted to list of banned
items(negative list). Numbers of tariff/ tax changes weie implemented in this
decade and these are (i) Tariffs rates were adjusted for the newly liberalized
items.(ii))Five percent Surcharge on all imports (excluded baggage and parcel
post) in June 1983.(iii)Five percent Igra Surcharge, mmplemented in June

1986.(iv)Duty free imports of machinery and raw material for the industries have

Estimation of Import Demand Function for Pakistan : 13
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higher export potential. Tariff reforms were undertaken in June 1987, where

tariffs are mostly reduced and in some cases these rates were increase.

i. The number of tariff slabs reduced from 17 to 10 percent.

ii. Sales tax of 12.5 percent was replaced with previous rates that are varying

across the commodities.

iii. Maximum tariff rates reduced from 225 percent to 125 percent and average

tariff rate was reduced to 8 percent points in 1987-88.

In 1987-88 trade policy rice and cotton exports were open to private sector and imports
of raw material and intermediate inputs to export industries were liberalized, special
credit wing for exporters in State Bank of Pakistan is established. Provision of foreign
exchange for marketing of goods in abroad is managed. Income tax concession on
exports earnings is provided. Introduction of value added criterion in the allocation of
textile exports quotas, it is an addition to previous export performance criteria. The
result of these policies is, the share of manufacturing and semi manufacturing exports
in total exports rose sharply, increased from 58 percent in 1979-80 to 80 percent during
1989-90.However these policies also accelerate import growth, which is 78 percent in
1978-79 and 86 percent during 1987-88. On the whole this decade have special
importance, due to the trade liberalization efforts undertaken in this decade, and also

there was improvement in the confidence of business circle.

Estimation of Import Demand Function for P-kistan . 14
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Figure 2.3: Openness in different years of development
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During the decade of 1990’s import liberalization policies continuously works, as a
result imports masses raised a lot in this decade due to import liberalization efforts and
due to oil price shock also. Nontariff barriers were removed, restrictive licensing is
abolished only few commodities were restricted due to health, safety and religious
reasons. Importers were allowed to use their own foreign exchange without any
restriction. Maximum tariff rates were reduced from 225 percent in 1986-87 to 87 to 70
percent in 1994-95 and to 45 percent in 1997-98. Tariff reform committee of 1993 have
been proposed for Setting a maximum tariff rate of 35 percent for most of the products
except chemical and engineering and setting a maximum tariff rate of 50 percent for all
items except automobile (265 percent)

Tariff reform committee of 1993 committee recommends that, Import license fee (6
percent) iqra surcharge (S percent) and flood relief surcharge (1 percent) will be merged
with statuary tariff rate, and proposed two options for maximum tariff rate. (i)Nominal
tariff rate will be linked as manufacturing position is changed. (ii)Zero rated inputs to
export oriented production and tariff rate will be changed in three years starting from
1994-95 .So that industry and labor market adjust to the changes, and there were only
32 products in the negative list and 28 are restricted due to health and safety reasons.

Estimation of Import Demand Function for Pakistan 15



M.Phil Dissertation Foreign Trade Policies In Pakistan

Table 2.3: Maximum tariff rate in different year

1986-87 225%

1988-89 125% 1998-99 35%
1990-91 95% 1999-00 35%
1993-94 80% 2000-01 35%
1994-95 70% 2003-04 25%
1995-96 65% 2007-08 25%
1996-97 45%

Source: Khan (1998), National Tariff Commission.

Greater trade liberalization efforts continue in 2000, maximum Tariff rate reduce to 35
% , average tariff rate on dutiable imports fell from 23% (1996-97) to 17% in (2000-
01), average tariff rate on total imports fell from 17% (1996-97) to 11% in (2000-
01).Government provide facilities for doing business and improve the exports of
Pakistan, and government also made efforts to search new markets for Pakistani
traditional and non traditional exports .In 2005 maximum tariff rate is reduced to 25
percent .In the year of 2008-09 central board of revenue proposed to reduce the

maximum tariff rate from 25 percent to 20 percent and average tariff rate O percent.
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CHAPTER 3

THEORETICAL DISCUSSSION

This chapter also includes certain subsections .Firstly, theoretical model of import
demand is discussed through this model we can receive the final equation of
import demand which is used for estimation. Secondly, idea of import demand
function is given, after that criticism on the functional form of import demand and
a brief discussion on income and price elasticities of import demand, effect of
trade liberalization on import demand are discussed. Thirdly concept of rational

expectation permanent income hypothesis is given.
3.1 Theoretical Model

The model of aggregate imports under binding foreign exchange constraint can be
used for Pakistan economy. This model is already used for India and Sri Lanka
economy by Emran and Shilpi (2001). The rational expectation permanent income
model of representative agent is used to derive the import demand function. The
representative agent consumes two goods, a home good (H;) and an imported
good (M), and the optimization problem is defined by two constraints, first one is
budget constraint describing the asset accumulation and the second is an
inequality constraint describing the foreign exchange availability constraint. The

optimization problem of the representative agent is as fallows.

Max[H, My, AV = E [ e U(H,M,)d,

Subjected to
P.M, <F, )
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Where P, = Relative price of imports.

A, = Assets

~

Y, = Labour income
F, =Total amount of foreign exchange available
r = Constant real interest rate

0 = It shows that the representative agent discounts the future by the

subjective rate of time preference
: _ da . iy e .
A= gd—t (dot on any variable shows it’s time derative)
t

The control variables are not constrained, so the optimal control path is an interior

solution

The current value Hamiltonian function of the optimization problem of the

representative agent can be written as
L=U(H M) + A [rA; +Ye — He — PMcJrpe] Fe — PeMy]

Here H;and M, are control variables because they are included in the objective
function which is dependent upon control as well as state a variable which is A,
and A is the costate variable and is called marginal utility of wealth and Y is the
Langragian multiplier with foreign exchange constraint. Although Hamiltonian
function is denoted by H but in this import demand function H variable is used for
domestic goods, so for the Hamiltonian function is denoted by L. The maximum

principle of the optimization problem is.
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a

UHza—L,; = A (3)
aL

UM=6—M— At Pet pe Py

=P (As +1ie) 4)

A==yl =T 464,

Following Clarida (1994), it is assumed that U (.) is an addilog utility function.

1-x Ml-n

U(He, M) = +Bt1t_n

t
C
-«
Where C; and B.are random strictly stationary shocks to preference

By inserting the Clarida’s addilog utility function into the original current value

Hamiltonian equation.

Htl—u( 1-7

L=C—+ Btflt_—n+/1t[rAt+Yt— Hy — P,M+ [ F, — PM,]

The first order condition of the optimization problem is as fallows.

aL

Uy =-5=H*Ce -2 =0

CHy* = A, (6)
aL -

Um=75=Bt M{" P& —u Py =0
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By M{" =R A +u Py
BM;" = PeA (1+ ) = AP; ™

Where |} = %‘-:-5—;1— and P} = Virtual price (Scarcity price at which

transaction occur at the shop floor in the Secondary market if the secondary

market fails to clear)
These assumptions are used in the model
[Fe — P:M¢]=0and p [Fy — P:M]=0
By using Equation (3) in Equation (4) we get.
B:M; " = PCH{* (1 + up)
The logarithmic form of above equation is denoted by lower case letters
by —nm; = ¢ + py— hy +In(1 + ) 3

In order to derive the long run import demand model, certain steady state

conditions were applied in the model and these conditions are

A=A =0 andfor equilibrium price P, = B and the total house hold

income evaluated at equilibrium price is denoted by Y;* and it includes both labour

income and assets income
Y. =H+P'M )

Here Y* = total household income and it includes both labor and assets income.

Solving the steady state condition for H,
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H, =Y, —PM, (10)

By applying natural logarithm.
he = In(Y; — P’Myp) (11)

By using equation (9) in equation (6) we get

me =7 In(Y—RMY) = & pe— 7 In(1+ 1) +e, (12)
& = %(bt —c;) is the composite preference shock.

If the foreign exchange constraint is not binding it shows that Jy is zero and the
remaining import demand equation from equation (10) is the same as used by
many studies for developed and developing countries which used traditional
model of import demand (i.e. D.Sinha(1997,2001). Goldstein and Khan (1985),
Houthakker (1984) Bahmani-Oskooe (1986, 2005), W.S. Ho (2004), Faini (1992)

and many others).

Y shows the total expenditures which includes expenditures on domestic goods as
well as on imported items. So in equation (10) In (Y, — BM,) can be defined as

GDP minus exports®. In traditional import demand models variable Y includes

® As mentioned earlier in the “introduction” section that GDP is expenditure on domestically
produced goods including exports and thus H, can be defined as GDP minus export. In previous
models of import demand GDP or GNP variables are used as income variable i.e.Houthakker
and Magee(1984), Goldstein and khan(1985), Dutta and Ahmed(2006), Paulino and
Thirlwall(2004), Mah(1999), Paulino(2002), Khan and Ross(1977), Ooskooee(2005), Metha and
Parikh(2005)etc.But here in this study we used GDP minus exports for consumption on home

goods ,which is a renewed form of previous studies.
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value of GDP or GNP.But here it shows expenditure on home goods, which is
achieved by excluding exports from GDP variable ( H; = Y; — PM,) , because
GDP shows expenditures on domestically produced goods including exports. Our

concern is domestic consumption not the exports of a country.

When the foreign exchange constraint is binding. The Kuhn-Tucker theorem
requires that pu, > 0 so it is required that u; > 0.u; Shows foreign exchange
availability. But if we use foreign exchange variable in the regression equation it
creates the problem of near identity. So real total expenditure ((GDP+import-
export)/Foreign exchange available)’ is used instead of H; and that new variable

is denoted by Z; .There is no direct effect of Z; on import demand, but through the

medium of pi and they are positively related %”Z;— >0 .But import demand is
t
negatively related with Z,.

6Mt _ 6Mt % 6u§

= <

To check the effect of trade liberalization a dummy of trade liberalization Which
is one for the period (1973-1986) and Zero for the period (1987-2006) the post
liberalization period and it is multiplied with Z, variable and new variable is
denoted by Z;.This procedure is adapted by many studies (Dilip Dutta and
Nasiruddin Ahmed (2006) for import demand and Kashyap (1992) for an application

to investment).Finally receives the estimable equation of import demand.
[+9 x 1 1 *
mt = ; ln(Yt - Pt Mt) - ; pt - "; ant' + £t (13)

my =Ty ]n(Yt - P;Mt) — M pPy— T3 an; + &t (14)

7 Because (GDP+import-export) shows domestic absorption and foreign exchange variable is
divided to this, it will help to remove the problem of near identity when foreign exchange
constraint is binding.
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According to the model the reduced form parameters should satisfy the following

sign restriction: my > 0,1, < 0,13 < 0.

Limitation

1. Although imported goods are of two types

a. Investment goods

b. Consumable goods.

But here in this model only consumable are incorporated due to limited data

availability.
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3.2 Import Demand Function

The analysis of import demand is the most researched area in the international
economics. The major concern of import demand policies is the responsiveness of
imports, with respect to changes in income and prices. Because income and price
elasticity have practical importance for policy makers. Import demand functions
is estimated at aggregate and disaggregate levels. In the traditional import demand
models real imports are determined by domestic income and relative price

elasticities.
M=f(P,Y)

Where Y shows the domestic income and P shows relative prices. When the
income and price elasticities of import demand function are constant its functional

format of the import demand function is.

M= ey

Where Pr shows foreign prices, E is the nominal exchange rate and Py shows
domestic prices, and the ratio of these prices shows relative prices of imports vy is
the price elasticity of import demand and, = is the income elasticity of import
demand. Taking log of the above equation and differentiating with respect to time,

the import demand function is expressed as:

m=¢(P,+ B—Pd)"'" ﬂ'(y)

The above form is the log linear form of import demand function. In the literature
relating to import function, when the import demand model is estimated, nearly

all the studies uses log linear form. It gives more appropriate results.
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me =B+ B1Pm + B2y + 1

Where P, shows relative prices (ratio of foreign to domestic prices), Y shows
income and, 8;=y and 8,= n .The expected signs of income and price elasticities
of import demand function are B; <0 and ;> 0. The above import demand
function is estimated in many studies for developed and developing countries (i.e.
Houthakker and Magee(1984), Goldstein and khan(1985), Dutta and
Ahmed(2006), Paulino and Thirlwall(2004), Mah(1999), Paulino(2002), Kwabena
and Samantha(2001), Khan and Ross(1977), Ooskooee(2005), Metha and
Parikh(2005), Faini(1989)).

Although prices and income are the main determinants of import demand, but
some other factors have profound impact on import demand, and these factors are
exchange rates, foreign exchange reserves, employment and trade liberalization
etc.But in the import demand function of different studies, with income and price
variables, some other determinants are also estimated. In this dissertation import
demand function is estimated with income and price variables only by excluding
other variables® and presents a modified form of traditional model, the same
import demand function is estimated with an addition of foreign exchange
reserves variable and presents the idea of foreign exchange availability
formulation , and in the third phase trade liberalization dummy is added to the
foreign exchange reserves variable which makes a new explanatory variable, that
is scarcity premium which confirms either foreign exchange constraint is binding

or not.

® Only income and price variables are estimated for the purpose of comparison to the traditional
model of import demand, a modified form of traditional model is presented here.
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3.2.1 Criticism on the Functional Form of Import Demand Equation

The criticism on traditional import demand model is relating to the definition of
price variable. In the traditional import demand functions, real imports are
dependent upon a ratio of foreign prices to domestic prices, and both of these

price variables are taken in the same magnitude but opposite in directions.
my = Bo+ BrPmt+ B2y + iy

P . .
Where pm"—Pf .So the functional format is written as.
d

my = Bo + B1Pr — BoPy + B3y + 1
The main points of criticism are as fallows.

(i) In the case of any individual commodity, prices are weighted differently in the
import price index and in the domestic price index (i.e.) the relative price index of
air conditioner is increased by 15%, while the import price index increases by 5%
,and domestic price index increase by 2% (ii)it is possible that consumers of any
country prefer domestic goods over the imported items , and some other factors
like reputation, retail outlets and their servicing effect the consumer preferences.
So it is not possible to take ratio of these prices, both effects the import demand

and have a separate impact on it.

This criticism is removed, by a simple modification of import demand function.
By estimating separately the foreign prices and domestic prices in absolute form,

and the new import demand equation is appeared as:
my = Bo + B1Pr + B2Pa + B3y + e

Where f1 is import price elasticity, f2 is domestic price elasticity and B3 is

income elasticity of import demand function. The absolute form of import and
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domestic prices are estimated in many studies (i.e. Romeo and Bautista (1978),
Thomakos (1997), Khan and Ross (1977), Sinha (2001), Sinha (1997)).

3.2.2 Income and Price Elastcities in Theoretical Framework

In the modern theory of international trade, there are three main frame works’,

which are commonly applied.
i. The neoclassical theory bf comparative disadvantage.
ii. Keynesian trade theory
iii. New trade theory.

The neoclassical theory of comparative disadvantage is developed by Heckscher-
Ohlin, and it is an extended form of Recardian theory. The main focus is on how
volumes of trade, its directions are affected by changes in relative prices. The
changes in income are not the main concern of this theory, because they consider
employment and income as constant. The neoclassical import demand function is
based on the neoclassical microeconomic consumer behavior, and general
equilibrium theory. The analytical form of the neoclassical import demand

function is defined as.
M@P)=DP,E (P,u))-S(P)

~ Where M is the real demand for imports, P is the relative price of imports, D is
the total demand of importable goods, E is the expenditures at the given price P,
and the given utility function u, and S is the domestic supply of importable.
Expenditures is equal to income E (P, u) = y(P).The price elasticity of the above

import demand function is

® For details of this section referred to Dixit(1980)
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The price elasticity is also written in this format
e=c—5S—m

Where e shows the price elasticity of import demand, C shows demand
substitution elasticity, S shows the supply substitution elasticity and m shows the
marginal propensity to import. The same procedure is used to calculate the

foreign price elasticity denoted by e*.

The Marshall-Lerner condition shows the stability condition of international trade
.when the absolute price elasticiticities of domestic prices and foreign prices are

greater than one, then the international trade is in equilibrium|e| + |e*| > 1.

In the Keynesian trade theory .The Keynesian import demand function is based
upon the macroeconomic multiplier analyses. Income and employment are not
considered as constant, but the main emphasis is on the income elasticity of
import demand in the determination of import demand function. The relationship
can be explained by few ratios such as average propensity to import, marginal

propensity to import and the income elasticity of import demand.

The new trade theory or the imperfect competition theory is based upon intra-
industry trade. It checks the effects of economies of scale, product differentiation
and monopolistic competition in international trade. Three approaches are
commonly used to check the effect of imperfectly competitive market on
international trade. First, is Marshallian approach, in which constant return is
linked with the individual firms, and increasing return is related to the industry.
Second, is Chamberlinian approach in which industry consist of number of
monopolistic firms, new firms are allowed to enter and differentiate their products

to break monopolies. So in this case firm cannot get the monopolistic profit, but
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they get the normal profit. Third, approach is Cournet approach, in which industry
is assumed to consist of only a few imperfectly competitive firms, and each will
take each other’s output. When we can apply any approach between these three,
opening of international trade will increase the market size, decrease the cost, and
will result into more output and trade. All the above discussion shows that the
new trade theory or the theory of imperfect competition shows a new linkage
between income and trade. Trade is expanded by the scale of the output, and if
income is used as proxy of scale .Then the role of income in determining imports
is very different from Comparative advantage and Keynesian trade theory, in

which income plays role for purchasing of goods.

So in the last we are able to say, that import demand is fully explained by income
and price elasticities, and the other determinants which effect import demand are
subsumed in these two. For example factors behind relative prices are endowment
of resources and productive factors, taste, market structure, scale, exchange rates
and trade barriers etc. The impact of changes in these factors on import demand

will take place through a change in relative prices.

3.2.3 Trade Liberalization and Import Demand Function

In the words of Evans Lewis (2003) trade liberalization can be defined as “A set
of domestic and foreign policies aimed at eliminating obstacles to trade or
voluntary participation in multilateral processes”. The effect of trade liberalization
policies on import demand, and also the behavior of import demand elasticities in

the periods of economic reforms have been analyzed in different ways.

One is to introduce a dummy variable for trade liberalization, which distinguish
the restricted and unrestricted period .In the import demand equation the effect is
appeared on the intercept term, and the demand function is shifted in a uniform
way, where the restrictions are imposed upon the import demand. This concept is
adopted in many studies (i.e. Dutta and Ahmed (2006), Paulino (2002), Paulino
(2001)).
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Secondly, trade liberalization effect is analyzed the, by simply splitting the data in
pre-liberalization and post-liberalization periods. The effect is analyzed in
different subsamples, more than two samples are also included. In this way the
results of these splitted regressions were analyzed and compared. The results of
highly concerned time periods are easily achieved(i.e. Thomakos and Mehmat
(1997)) uses aggregate data of 1970-1995 for Turkish economy ,first they
estimate import demand equation with full data available, after that import
demand elasticities are analyzed in different sub samples 1970-79,1980-95,1970-
83,1984-1995 .

Another procedure is to create extra explanatory variables that are combined with
the trade liberalization dummy (i.e. Mah 1999) If import demand consist of three
explanatory variables income, relative prices and exchange rate, the trade
liberalization dummy is added to these entire variable and three new explanatory
variables are created, and single dummy variable is also included which effects
the intercept term, and the new created explanatory variables affect the variables

in original import demand equation.

3.3 Permanent Income Hypothesis (PIH)

The main idea of permanent income hypothesis is developed by Milton Friedman
in 1957, and is normally called people based consumption .During consumption
peoples keep in mind their ‘normal’ income, they maintain a constant standard of
living although there are fluctuations in their income, these fluctuations have
transitory effect on their consumption spending because their consumption
depend upon the expectations of overall income of a specific period. This case is
very similar to the life cycle hypothesis people level their fluctuations in income
by saving during high income periods and by spending their savings in low
income periods and overall there is no prominent fluctuation in their income and
consumption patterns. This concept is very well explained through the example of
a doctor and school teacher before starting their jobs, doctor have high

expenditure because he expect to have high income in the future.
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The permanent income hypothesis theory suggests that consumer try to level its
consumption expenditure through its life time resources. If there is a prominent
change appears in the permanent income than its consumption expenditures will
also change, otherwise minor changes do not affect long run consumption

expenditures.

3.4 Rational Expectation Theory

The theory of rational expectations was developed by John F. Muth of Indiana
University in 1961, and this concept is used by Robert E. Lucas Jr and others.

The main idea of this theory is “outcome depends upon the future expectation”.
This concept is easily explained with the help of examples where many economic
situations are discussed, i.e. the price of an agricultural commodity depends upon
how many acres farmers harvest, which in turn depends upon the farmers

expectations relating price to recognize during harvesting and selling their crops.

Another example is, value of currency and its rate of depreciation depend upon
people’s expectation relating it. When they expect that certain currency depreciate
in future they increase their spending which results the depreciation of currency.
Same is the case with bonds and stock market depends upon the behavior of

buyers and sellers.

3.5 Rational Expectation Permanent income Hypothesis (RE/PIH)

Hall (1978) makes a combination of Muth’s theory of ration expectation and
Friedman’s theory of permanent income and the new theory is called rational
expectations permanent income hypothesis (RE/PIH), this theory suggests that
current aggregate consumption is determined by its own one period lagged value
and any information which is useful in determining current consumption is

already incorporated in last periods consumption, means that the current income
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fallows a random walk and its representation is as fallows.

¢ = Vot V1C-1+ZZi-i + &

C; = Current period consumption expenditure.

C.—, = previous period consumption expenditure

Z,_; = Vector of any other value (i.e. income, Money balances, unemployment
rates or any other) lagged of one period or more that can be useful for the

prediction of current consumption.

After that Flavin (1981) extended the views of Hall (1978) by suggesting that
unanticipated changes in current income also determine permanent income which
directly affects the permanent consumption. He estimates two separate equations
one for consumption function and other for income. In the first step Flavin

estimates the forecasted income equation and its format
Yt =°(0+°(1 Yt—l +°(2 Yt_z +°(3 Ct—l +°(4 Ct—2+Vt

Here labor income is dependent upon two lagged values of income and
consumption and in the second step Flavin estimates the consumption function in

the following format.

AC; = Bo + B1C—1 + B2 (Y, — EY)+ B3 EYi+p,

Where changes in consumption pattern is dependent upon previous period

consumption and the difference between expected and real labor income.
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CHAPTER 4

LITERATURE REVIEW

In this chapter, In the first segment, a review of previous empirical studies that
analyze the import demand function is given, in the next stepsummary of all these
studies have been presented in tabular form. In the second segment, certain
limitations in previous studies have been discussed. In the third segment, uniquess

of this research from previous studies is explained.

4.1 Review of the Empirical Literature

I have found few studies relating my topic. These are as fallows.

Winters (1985) explored four models of import determination for three
developing countries Malaysia, Columbia and Kenya’s empirical methodology.
These models are compared between themselves and with two other models of
imports in the literature. One model applies the intertemporal analysis to total
wealth rather than merely to its foreign exchange component, while the other two
relate imports to flows of income or to foreign exchange receipts. The data is
collected from international financial statistics, balance of payments statistics and
The World Bank debt data covering period 1965-85. Using stratified sampling
technique, three developing countries are randomly chosen for analysis. Models
are estimated by single equation least square methods. Each country is subjected
to same series of specification tests. The results are not entirely satisfactory,

suggesting the in temporal approach is quite promising.

Saracog Lu and Igbal (1986), studied the foreign exchange availability and
rationing of imports in developing countries. For estimation simple disequilibrium
model of imports for five developing countries, El Salvador, Greece, Thailand,
India and Korea, Sample period is different for each country, El Salvador (1953 —
1981), Greece (1952 - 1982), Thailand (1954 — 1982), India (1950 — 1980) and
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Korea (1963 - 1983). The disequilibrium model of imports includes both private
sector import demand equation and the authorities import rationing equation. The
two modes of disequilibrium model are rationing (with quantitative restrictions)
and non-rationing (with no or less quantitative restrictions). Time series data was
used to obtain statistical evidence. The estimated results confirm the regime
switching (periods of both rationing and non-rationing) for all the five developing.
The results also provide evidence that rationing period was more common in early
years of the study. Another finding was that the authorities varied import
restrictions inversely with the country's capacity to import. The estimated price

elasticities of import demand showed statistically significant negative value.

Faini et al (1988) studied the import behavior in developing countries by focusing
on the impact of import controls. For estimation annual data for the period 1961-
1982 is used and OLS method is used for estimation. They analyzed three
different aspects. A first aspect is based on the estimation of traditional import
demand functions relating import flows to relative price and domestic output.
Second aspect is about incorporating the foreign exchange constraints directly in
the import demand equation. The third aspect is concened about direct measures
of import control. They studied the cross countries patterns in order to move
closer to establish a standard elasticity for countries with similar economic
characteristics. The results confirm the higher "measured" income elasticities in
developing countries than one and relative prices, significantly effecting the

demand for imports.

Moran (1988), analyzed the effect of foreign exchange constraints on imports of
countries by expanding Hemphill approach. The expanded approach incorporated
to traditional variables (relative price and domestic income) with the variable of
Hemphill approach (foreign exchange receipts and international reserves). The
four main groups of countries are selected distinguished by World Bank's 1986
world development report. These groups are low income countries, major

exporters of manufacturers, non fuel primary commodity exporters and oil
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exporters. He developed two main models. The first model introduced two sets of
explanatory variables: relative prices and domestic income and foreign exchange
receipts and international reserves. The second model developed assumed that
import volumes and prices are endogenous. OLS method is used for estimation
analyses. The results suggest that price and income effects are important in
analysis of import behavior. However foreign exchange constraints are critical in

determining imports volumes of developing countries.

Zeldes (1989) examined some of the properties of consumption under the specific
alternative hypothesis that individuals optimize subject to a set of borrowing
constraints. The time series/cross section data consisting of 10 annual
observations per family on food consumption and other variables is obtained from
PSID, a large panel of U.S. families. He derived tests in order to shed light on
importance of borrowing constraints. Each of the tests involves splitting data
observations into two groups and examined group behavior through Euler
equation estimation. The results presented suggest that borrowing constraints are
important and inability to borrow against future labor income has significant
effect on the consumption of population. Which in turns affect the import demand

function based on consumer preferences.

Ceglowski (1991) investigated the role of intertemporal substitution in US import
demand. Quarterly data is used for empirical analyses from 1968:1 to 1988:4.0LS
method is used for estimation. He used a simple model of intertemporal
consumption based on permanent income hypothesis, which covers two aspects,
one is to consume less today in order to increase future consumption, second is
substitution of import consumption with domestic consumption. The variables
used for estimation were interest rate, import consumption, income and domestic
consumption. Empirical evidence based on US data estimation model produces
intertemporal elasticity of consumer imports is about 0.8. This estimate has the
possibility of inclusion of importer's purchase and inventory responses to the real

interest rate. The value of implied relative price elasticity is also estimated to be
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close to one. The results suggest the intertemporal substitution being a factor in
import behavior along with being a substitute between domestic and imported

goods.

Winters (1993), estimated the import demand function with binding constraint for
trade policy to check the effects of quantitative restriction on imports. Import
demand function can be estimated on observation for both periods with and
without policy. Quarterly disaggregate data is used for UK leather footwear
imports and domestics sales for the period Q1:1971 to Q4:1986. Women’s and
children’s footwear are considered separately. OLS method is used for estimation.
Seasonal dummies are also included in the estimated equations. The results
confirm this findings that cost of rationing are significant, for UK imports of

women’s and children’s leather footwear from Cameron.

Clarida (1993) conducted a study to derive and estimate a structural import
demand equation for consumer durable goods by employing a version of rational
expectations, permanent income hypothesis. The permanent income hypothesis
implies that the demand for non durables and for import durable goods has
random pattern. This pattern can be identified with log marginal utility of wealth.
The model also implies that the log of unobservable utility index of permanent
income must in equilibrium be cointegrated with log non durables consumption.
The quarterly data obtained from NIPA for the period 1973:1-1992:1 is used. The
results suggest that short run dynamics are assumed to arise from stationary
random shocks to real interest rate, import prices and preferences. Similarly the
short-run dynamics of the adjustment of durable goods import demand to the long
run equilibrium are influenced by cost of adjustment and the aggregation of
households' policies. The findings conclude that consumer durables import are
price elastic in the long run and permanent income elasticity of imported durable

goods demands averages 2.3.
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Clarida (1994) used rational expectation permanent income model to develop a
structural econometric equation of import demand for non-durable consumer
goods. Import demand is dependent upon relative prices, consumption of
domestically produced varieties and unobserved shock to taste. Quarterly 1982
dollar data is used beginning from 1967:1 to 1990:2 for non durable consumer
goods. Engle and Granger casualty test is applied for estimation. The results show
that all variables in the regression equation are cointegrated and they are highly

significant with correct signs, and are important for policy analyses.

Reinhart (1995) uses rational expectation permanent income hypothesis based
theoretical model. Two separate equations are estimated for imports and exports
demand. Import demand is depending upon relative prices of imports and income
parameters. Export demand is depending upon relative price of exports and
income parameters. These empirical equations are applied on 12 developing
countries from three regions Africa, Asia and Latin America. Annual data is used
from the period 1970-92. Engle and Granger casualty test is applied for
estimation. The results show that income and relative prices parameters are

significant for all of these 12 countries.

Emran and Shilpi (1996), estimated import functions under foreign exchange
constraint for Bangladesh. Annual time series data for the sample period 1973 to
1993 were used for empirical analysis. The Johansen cointegration technique is
used as econometric methodology. The variables taken into the regression
equation were income, relative prices and foreign exchange availability. The
results illustrate the problem of near-identity in the standard specification of
import demand function with binding foreign exchange constraint, along with the

superiority of new specification for import demand function.

Amano (1996) examines intertemporal substitution in import consumption of US
non durable goods by using permanent income model. Consumer is indifferent
between the consumption of domestic and foreign goods. He uses addilog utility

function and the concept of preference shock. For estimation he uses quarterly
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data for the period 1967:1 to 1993:2. Two approaches are uses for estimation one
is Engle and Granger causality test and the second is GMM estimates. The
estimation results concludes that intertemporal substitution is an important
feature of import consumption and the conventional import demand models that
do not account for this feature are required to compare with this feature.
Cointegration is a better approach than GMM estimate. Import and domestic
consumption estimates are highly significant, with correct signs and well within

the range of previous estimates.

Ogaki and Carmen (1998) in their study argued about the misspecification bias as
a result of ignoring the intertemporal substitution between non-durables and
durables goods. They used quarterly data. For non-durable good, real
expenditures on non-durable consumption minus clothing consumption is used.
For the durable good they used real spending. The sample period selected is
1947:1 to 1983:4. Granger causality test and GMM estimation techniques are used
for empirical analysis. The application of improved inference methods to
economic model similar to Hall's Hansen and Singleton indicates less precision in
the estimation. The results show that the estimation for the intertemporal elasticity
of substitution is positive and significantly different from zero. The results show
the empirical evidence against separation of preferences between non durable and
durable goods. Finally, the results show the need for the explanation of some
puzzling behavior by adding the intertemporal substitution between non-durable

and durable consumption goods to standard models of saving.

Antzoulatos and Peart (1998) conducted a study to develop a forward looking
model for import demand under a foreign exchange constraint. Three developing
countries namely Indonesia, Philippines and Thailand were selected for this study.
Sample period was dictated by data availability extending from 1981:1 to 1995:4
for Indonesia, 1977:1 to 1995:4 for the Philippines, and 1976:1 to 1995:4 for
Thailand. Ordinary Least Square (OLS) method is used for estimation. The

econometric results for these three sample countries were largely consistent with
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the model. The results show that the import growth is, on increase in
contemporaneous and future export growth, and on a decrease in the error-
correction term. The results also confirm the effect caused by import demand on
expected time path of future export earnings. It also affects the countries that have
low access to foreign borrowing. The findings are found consistent with forward-

looking model adopted in the study.

Senhadji (1998) conducted a study to empirically investigate the import demand
function. For this purpose they derived a structural import demand equation. The
data of 77 countries is obtained from World Bank data base BESD. The time span
of data selected is 1960-1993. The small sample properties of OLS and Fully
Modified (FM) estimators of short and long run elasticities are analyzed using
Monte Carlo methods. The results show the value of short run income elasticities
is less than 0.5, while the value of long run income elasticities close to zero. The
price elasticity is close to zero in short run but slightly higher than one in the long

nun.

Croix and Jean-Pierre (1998) conducted a study to examine the non durable
imports demand. They considered two-good version of life cycle model by
introducing time non-separability in household's preferences. The quarterly time
series data used for estimation of model is obtained for USA and France fro the
period of 1947-1994(USA) and 1970-1994(France). They integrated the time
series characteristics of data into study of a theoretically based dynamic model for
non durable imports. They derived a cointegration restriction used for the
estimation of curvature parameters of the instantaneous utility function. GMM
method is also used to estimate the remaining variables. The investigation of
potential parameters (non) constancy of retained specification and estimation
results was also a part of analysis. The results confirm the importance of

introduction of habits inconstancy in the short run parameters of import demand.

Amano et al (1998) examined Intra-Period and intertmporal substitution in import

demand for U.S economy. Using quarterly datal967:1 to 1993:4, they estimated a
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two-good version of permanent-income model, a home good and an imported
item. The empirical results leading to three tentative conclusions show the
intratemporal elasticity of substitution about 1.09. Second, the results from GMM
estimation of a dynamic depict the value of intertemporal elasticity of substitution
about 1.37. Third, the GMM results in light of examination of estimates for
intratemporal and intertemporal indicate the stimulation of net increase (decrease)
in domestic goods consumption as a result of appreciation (depreciation) of real

exchange rate.

Carporale and Chui (1999), estimated income and relative price elasticity of trade
in a cointegration framework for 21 countries .Using annual data 1960-1992. For
testing cointegration Johansen procedure is used after that two alternative
approaches are applied and they are ARDL and DOLS method. The results
confirm the existence of cointegration relationship between growth rates and
income elasticity estimates. It shows that faster growing economies have high

income elasticity of their exports but lower import elasticies.

Malley and Thomas (2000), used a model of vertical product differentiation in
their study to explain doubts about the general validity of import demand function
as specified in macroeconomics models. They employed annual data for the
period of 1967-95 for the G-3 countries. Empirical methodology adopted in this
paper is ordinary least square (OLS). They developed two hypotheses. First
hypothesis is about the reduction in the share of total imports as a result of
increase in domestic wages. The second hypothesis is regarding the effects of
non-wage income on commodity import shares. The empirical results show that

both hypotheses are indeed verified for these three countries.

Abrishami and Mehrara (2000), Conducted a study by estimating the demand
equations for import of consumer, intermediate and capital goods based on ARDL
methodology. The quarterly data (198-1999) was used for estimation. The model
of long run and short run demand for imports are analyzed and estimated, using

proper selection of criteria for each variable in different groups. The three
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variables used for estimation of long run and short run models are market
exchange rate, the weighted market exchange rate, and wholesale price index of
imports. The results confirm that the variable parallel market exchange rate, best
explains the behavior of the different categories of imported goods in Iran. The
result also shows proximity of parallel market exchange rate for opportunity cost

of importers.

Emran and Shilpi (2001), uses structural econometric model of aggregate imports
for India and Sri Lanka. Theoretical model is based upon the idea of rational
expectation permanent income hypothesis model of a two good representative
agent economy, with binding foreign exchange constraint. Import demand is
dependent upon income and price elasticities and foreign exchange availability
parameters. To estimate the model time series data is used for the period 1952-99
for India and 1960-1995 for Sri Lanka. ARDL and DOLS method is used for
estimation. The estimates of income and price elasticities derived from the model
satisfy the theoretical sign restriction and are highly significant for both the
countries. The mean of income elasticity is 1.07 which shows long run unitary
income elasticity. The mean of price elasticity is -0.72 and foreign exchange
availability variable is also highly significant with correct positive signs for both
of the countries. Parameters estimates of import demand function are stable and
have a little variance. Exchange rate and tariff calculation is important for policy

implication.

Emkle-Rousse and Danial (2002), analyzed the difference of trade price
elasticities, based on monopolistic competition and direct estimates of price
elasticities in trade equation based upon price indexes and industry levels. In
previous studies the direct estimates have low price elasticity, which is near to
unity or slightly higher than unity. Indirect price elasticities, i.e. from
monopolistic competition have high price elasticities between 3 to 11. The main
point of observation is, that difference in results is due to econometric

misspecification, or measurement errors in price indexes. Bilateral annual trade
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data is used for estimation, for 14 countries, 16 trading partners, and 27 industries
for the period 1960 and 1994. Transformed least square and instrumental
variables are used for estimation. The results support the recent studies on

substitution elasticity estimates using monopolistic competition.

Cheong (2003) investigated the long run relationship between import demand and
its determinant for 18 OIC countries. The annual data from 1976 to 2000 is used
for empirical estimation. Author used the import demand equation which is
derived from dynamic-optimizing intertemporal approach developed by (Xu,
2002). The variables studied are the real activity variable and relative prices. The
bond testing approach method is used in cointegration analysis. The conditional
ARDL and Error Correction Models are used to examine the level relationship
between vanables as well as to detain the long run relation of import demand to
its determinants. The result confirmed the co integrated value of import
demanded, domestic real activity and relative prices of these countries. The
results suggest the effectiveness of macroeconomic policies in the long run import
demand function. The study also concluded that these countries are not violation

of their international budget constraints.

Narayan.P.K and Narayan.S (2005) estimates long run relationship between
import volumes, domestic income and relative prices for Fiji in a cointegration
frame work. Annual data is used for estimation for the period 1972-1999. For
testing cointegration Johansen cointegration test is used after that two alternative
approaches ARDL and DOLS method is used for estimation. Results confirm this
finding that domestic income has a positive impact on import volumes, while an
increase in relative prices reduce import volumes. Growth in income has a
significant and elastic impact on import demand in the long run, which suggests

that higher growth will induce higher demand for imports.

Ooskooee and kara (2005), estimated the trade elasticities for 28 countries. Import
demand is dependant upon income, relative process and exchange rate variable.

The same import demand function is estimated in Ooskooee (1986) with OLS
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method. Here new estimation technique is used, which is ARDL approach to
cointegration, with quarterly data 1973 — 1998 period. The estimated coefficients
have unique results for each country. But the general conclusion is that, the sum
of trade elasticities is greater than one. It shows that the Marshall-Lerner
condition is met and currency depreciation could improve the trade balance in the

long run.

Frimpong, Magnus and Fosu (2006), investigated the import demand behavior for
Ghana by using disaggregated expenditure components to total national income,
and that are total consumption expenditures, investment and expenditures on total
exports. Autoregressive distributed lag (ARDL) and bound F test is used for
estimation, under the sample period 1970 — 2002. And error correction model is
used to separate the short and long run elements of import demand. The results
show a positive relationship between the three expenditure components and
aggregate import demand. Relative price is also inelastic, but have negative
impact on import demand. It is required that Ghana will improve its price

competitiveness in external trade to reduce its trade deficit.

Tang (2008) reexamined the cointegration relationship of Japan's aggregate
import demand through Autoregressive Distributed lag approach to cointegration.
He used rolling windows technique which is applied to the (ARDL) bounds
testing procedure. The sample period of quarterly data covers the period of
1973Q1 to 2007Q2. The estimated results show the instability of Japan's import
demand function over the examined period. This instability shows the presence of

cointegration for certain periods and also its absence for other periods.

Brief literature reviews of previous studies available on import demand function

of Pakistan are discussed here.

Sarmad and Mehmood (1987), estimated import demand elasticities for total
imports and for 23 import groups also and the determinants of import demand are

relative price elasticities adjusted for tariffs and real income. Annual data is used
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for estimation for the period 1969-70 to 1983-84. Ordinary Least Square method
is used for estimation. Results show that relative price elasticity is low in nearly
all cases. These are different from those estimates for developed countries.
Income elasticity is high in most of the cases which reflects a greater outward

orientation of Pakistan economy during this period.

Sarmad Khwaja (1989) examined the factors influencing the demand for
Pakistan’s imports at aggregate level and at disaggregates level. Import demand is
dependent upon tariff adjusted ratio of price of imports to the domestic price
level, real GNP, real foreign exchange reserves and two dummy variables for
1965 war and 1971 war. Annual data is used for estimation for the period 1959-60
to 1985-86 for total imports and for eight import groups also. Box—cox test is used
to determine the functional form of import demand equation. Which support the
log-linear form of import equation at aggregate and disaggregate level. Ordinary
least square(OLS) method is used for estimation. Income elasticity is greater than
one in most of the cases and relative price elasticity is less than one in nearly all
cases. Relative price elasticity is high only in the case of machinery and transport
equipment. Results show that policy of devaluation or of raising tariffs would not

be effective to reduce imports or to improve trade balance.

Shabbir Tayyeb and Riaz Mahmood (1991), analyses the effects of structural
changes on the import demand function. Import demand is dependent upon
income, relative prices, foreign exchange reserves and two dummy variables one
for 1965 war and second for East Pakistan separation in December 1971. Annual
data is used for estimation for the period 1959-60 to 1987-88. Maximum
Likelihood method is used for estimation. Parameters of aggregate import demand
function are estimated in two ways. One estimation of import demand function
using dummy variables for the whole sample. Secondly by splitting the full
sample into two regimes ‘Regime 1’ correspond to 1959-60 to 1971-72 and
‘Regime 2’ corresponds to 1972-73 to 1987-88. Because Aggregate Import
Demand function experienced a structural break at the end of 1971-72. The nature
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of structural change cannot be captured accurately by simply adding a dummy
variable. The relative price elasticities are very low as compared to developed
eéonomies while in some cases its ratio is high which shows progress has been
made in import substitution industries it has led to a uncertain dependence on
imported output, higher icome elasticities ratio reflecting a greater outward

orientation of Pakistan’s economy during this period.

A.H Khan and M. A Hasan (1994), examines the effect of devaluation on external
trade. Import demand is dependent upon real income, relative prices, foreign
exchange reserves and exchange rate for manufacturing products and industrial
raw material. Annual data is used for estimation for the period 1972-
1991.0rdinary Least Square method is used for estimation. Income elasticity is
greater than one and other elasticity estimates are less than one and have correct

signs.

Akhtar Sajjad and Fauzia Malik(2000), estimates the bilateral price, income, real
devaluation and real inflation impacts on Pakistan trade performance with it’s
four major trading partners, i.e USA, UK, Germany and Japan. Quarterly data is
used for the period 1982:1 to 1996:4. Three stage least square technique is used
for estimation. Results show that income effect is strongest for Germany than for
USA. Real devaluation improve trade balance for USA and Germany and trade
balance detoriation with UK and Japan. In the case of USA it is the price

inelasticity for imports.

Sinha D (2001), examines the effect of import prices, domestic prices and GDP
on import demand. Price elasticity is taken into absolute form rather than relative
form. Annual data is used for estimation for the period 1970-73.Engle and
Granger test is use for estimation. All the variables are cointegrated at I (1).
Domestic price elasticity is greater than 2. Other elasticity estimates are less than

one. The result shows that all the variables are significant and have correct signs.
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Zehra and Aurangzeb (2002), investigate the long run trade elasticities and
existence of Marshall-Lerner condition by using Johansen cointegration test.
Quarterly data is used for the period 1980-2000. Both import and export demand
equations are dependent upon relative prices and income elasticities. Results of
import demand shows that income and price elasticities are less than one and have

correct signs and Marshall Lerner condition is satisfied in Pakistan economy.

Afzal (2004) estimates the Marshall-Lerner Condition for Pakistan economy
employing Johansen cointegration technique using annual data for the period
1960-2003. Equations for imports, exports and trade balance are solved
separately. Import demand is dependent upon relative prices of imports, real
income and nominal exchange rate. Results show that all the estimates are
significant and have correct signs. Finally concluded that devaluation should
improve the trade balance in Pakistan. But despite this, the trade balance does not
improve significantly. The reason is when devaluations set in motion other forces

works and tend to neutralize the effect of devaluation.

Arize. A.C (2004), estimates the traditional model of import demand using real
income and relative price elasticities (ratio of real import prices to real domestic
prices) and real foreign exchange reserves is also added to the traditional
equation. Engle and Granger causality test is used for estimation using quarterly
data 1973:2-1999:1 all the variables support the single unit root at 5% level. All

the variables are highly significant and have correct signs.

4.2 The Limitations of the Previous Studies
Based on above literature review, it is possible to conclude:

1. Large numbers of studies are available on import demand function, based
on rational expectation permanent income hypothesis (RE/PIH). Both for
developing and developed countries. This phenomenon is missing for

Pakistan economy, because there is no study available for Pakistan, where
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consumer is indifferent between domesticchome goods and

foreign/imported goods and uses his life time resources.

2. Recently many studies are available Cheong (2003), Tang (2008),
employed ARDL approach to cointegration in the import demand
function. But theoretical bases of model are not rational expectation

hypothesis (RE/PIH).

3. Import demand function whose theoretical basis are rational expectation
permanent income hypothesis (RE/PIH), commonly used OLS estimation
method or previous techniques of co-integration i.e. Granger Casuality test

and Johansen cointegration test.

4. It is required to employ recent cointegration techniques i.e. ARDL
approach to cointegration, in the import demand function based upon

rational expectation permanent income hypothesis (RE/PIH) model.

4.3 The Main Difference between the Present Study and Previous Studies.

The present study differs from the previous studies in the following ways.

1. In this study import demand function is estimated for Pakistan economy
based upon rational expectation permanent (RE/PIH) income hypothesis.
Where consumer consumes two goods home/domestic goods or foreign
imported goods. Previously no study is available for Pakistan based on

these phenomena. So it willbe a new work for Pakistan economy.

2. This study employed most recent technique of cointegration which is

ARDL approaches to cointegration in the import demand function.

3. For estimation purpose most recent data is used.
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Table 4.1

Literature Review

A SUMMARY OF RECENT STUDIES ON ESTIMATION OF IMPORT DEMAND FUNCTION BASED UPON RATIONAL
EXPECTATION PERMANENT INCOME HYPOTHESIS THEORETICAL MODEL

Ordinary least Malaysia,Colombia, Kenya | 1965 — 1985 Results are not satisfactory which suggests that the
Winters square (OLS) intertemporal approach is quite promising.
(1985)
Ordinary Least EL Salvador, E.Sal 1953-1981 » Confirm the regime switching period for five countries.
Saracoglu and | Square (OLS) Greece ,India , Korea and | Greece 1952-1982 | » Import price elasticity is inversely related with country’s
Igbal (1986) | Maximum Thailand Thailand 1954-82 capacity to import.
Likelihood estimates India 1950-80
Korea 1963-1983
Ordinary Least 28 countries from Latin 1961 - 1982 Higher income elasticity for developing countries. Price
. Square OLS America and Caribbean elasticity is also significant for the policy analyses of import
Faini (1988) Asia Middle East and demand.
South Africa, Sub-Sharan
Africa, Southern Europe
Ordinary Least 21 developing countries 1970 - 1983 Price and Income effects are important in analysis of import
Square OLS four group of countries behavior. Foreign exchange constraints are critical in
Moran (1988) Low income, Major determining import volumes of developing countries.
exporters, Nonfuel
primary commodity
exporter, oil exporters
Euler equation USA 1968-1982 Borrowing constraints are important and inability to borrow
Zeldes(1989) | estimation (Survey dates) against future labor income has significant impact on
consumptions, which effects import demand function also.
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A SUMMARY OF RECENT STUDIES ON ESTIMATION OF IMPORT DEMAND FUNCTION BASED UPON RATIONAL EXPECTATION
PERMANENT INCOME HYPOTHESIS THEORETICAL MODEL

| Ceglowski Ordinary least square

Unites States (US) | Q1: 1968 Intertemporal substitution being a factor in import behavior,
(1991) (OLS) to along with being a substitute between domestic and import
Instrumental variable Q2: 1988 goods.
av)
Ordinary least United Q1:1971 Cost of rationing are significant for united kingdom (UK) imports
Winters (1993) | square(OLS) Kingdom{UK) to from Cameron.
Q4:1986
Clarida (1993) | Cointegration United states(USA) | 1973:1 Consumer durables are price and income elastic.
analyses (Granger
Casuality test) 1992:1
Clarida Cointegration United States Q1: 1967 All the variables in the import demand equation are cointegrated,
(1994) Analysis (USA) to and are highly significant with correct signs. That shows that
Granger casuality Test Q2: 1990 income and price elastities are useful for policy analyses.
Cointegration Congo, Kenya, 1970-1992 Traditional estimates of import have important policy implication
Reinhert(1995) | Analysis Moroco, Hong for developing and developed countries. Significant and stable
Granger Causality Kong, Indonesia, for all 12 countries, useful to improve trade balance.
Test Pakistan, Srilanka,
Brazil,
Colombia, Costa
rica and Mexico
Emran and Cointegration Bangladesh 1973 - 1993 The problem of near identity in the standard specification of
Shilpi (1996) | Analysis import demand equation, with foreign exchange constraint. It
Johansen emphasize for a new specification.
Cointegration Test
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Literature Review

A SUMMARY OF RECENT STUDIES ON ESTIMATION OF IMPORT DEMAND FUNCTION BASED UPON RATIONAL EXPECTATION
PERMANENT INCOME HYPOTHESIS THEORETICAL MODEL

Amano(1996) Conintegration USA 1967:1- 1993:2 | Intertemporal substitution is an important feature of import
analysis Engle and consumption. Cointegration Is a better approach then GMM
Granger causality estimates.
test
Ogaki and Cointegration United States(USA) Q1:1947 Intertemporal substitution between durable and non durable
Carmen (1998) | Analyses( Granger goods creates some puzzling behavior of import demand.
Casuality Test, to
GMM estimates
Q4:1983
Amano(1998) | Cointegration United States (US) Q1: 1967 When exchange rates appreciate, it will increase domestic good
Analysis to consumption in an import demand equation.
and GMM Q3: 1993
estimates
Croix and Jean | Generalized USA, France 1947-1994 Results confirm the importance of introduction of habits in
Pier(1998) method of (USA) parameters of import demand.
momentum(GMM) 1970-1994
estimates (France)
Senhadji (1998) | Ordinary Least 77 countries 1960-1993 Average income elasticity less than 0.5 while long run income
Square (OLS) elasticity closer to zero in short and in the long run it is slightly
Fully Modified higher than one.
estimates
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A SUMMARY OF RECENT STUDIES ON ESTIMATION OF IMPORT DEMAND FUNCTION BASED UPON RATIONAL EXPECTATION
PERMANENT INCOME HYPOTHESIS THEORETICAL MODEL

Antzoulatos Ordinary Least Indonesia, Philippines, Ql: 1981 Import growth has valuable impact on
(1998) square(OLS) Thailand to contempareneores future export growth and future
Q4:1995 (Indonesia)Q1:1977 | earnings.
to Q4:1995
(Philippines)Q1:1976
to
Q4:1995 (Thailand)
Carporale and | Autoregressive 21 Countries 1960 - 1992 Faster growing economies have high income
Chui (1999) Distributed elasticity against their exports but lower import
(ARDL) approach elasticity.
to cointegration
Dynamic ordinary
Least
square(DOLS
Abrishamiand | ARDL Iran 1980 - 1999 Market exchange rate best explains the behavior
Mehrara (2000) | Autoregressive of the different categories of imported goods.
Distributed
(ARDL) approach
to cointegration
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A SUMMARY OF RECENT STUDIES ON ESTIMATION OF IMPORT DEMAND FUNCTION BASED UPON RATIONAL EXPECTATION
PERMANENT INCOME HYPOTHESIS THEORETICAL MODEL

Emran and Autoregressive 1952-1999 (India) Parameters estimates of import demand function are stable
Shilpi Distributed (ARDL) Srilanka 1960-1995 and have a little variance. Exchange rate and tariff
(2001) approach to cointegration (Srilanka) calculation is important for policy implication.

Dynamic ordinary

Least square(DOLS)

Ordinary Least Square G-3 countries 1967 - 1995 Two points, one is reduction of import volumes increases the
Malley and OLS real way, second non wage income has effect on import
Moutos (2002) %:mny Japan shares are verified for these three countries

Transformed Least 14 Countries 1960 —- 1994 The results support the recent studies on substituting the
Enkle-Roosse Square(TSLS),Instrumental elasticity estimates using monopolistic competition.
and Danial variables(IV) 16 Trading
(2002) partnets27

industries

Cheong (2003) | ARDL Bound test and 18 OIC countries | 1976 — 2000 These countries do not violate their intemational budget

Error correction constraint, and macroeconomic policies are effective in the

model(ECM) long run import demand. function
Narayan.P.X Autoregressive Fiji 1972-1999 Higher Growth will induce higher demand for imports,
and Narayan.S | Distributed (ARDL) which is directly related with income, and indirectly with
(2005) approach to cointegration. price elasticities of import demand.

Dynamic ordinary

Least square(DOLS)
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A SUMMARY OF RECENT STUDIES ON ESTIMATION OF IMPORT DEMAND FUNCTION BASED UPON RATIONAL EXPECTATION
PERMANENT INCOME HYPOTHESIS THEORETICAL MODEL

Ooskooee and Autoregressive 1973-1998 Sum of trade elasticities is greater than one, it means
Kara (2005) Distributed (ARDL) Marshail Lerner condition is met, and currency depreciation
approach to cointegration. could improve trade balance.
ARDL Bound test and Ghana 1970 - 2002 Positive relationship between the expenditure components
Error correction and aggregate import demand. Relative price is inelastic It is
Frimpong model(ECM) required to improve its price competitiveness in external
(2006) trade to reduce its trade deficit.
Tang (2008) ARDL Japan Q1:1973 Instability of Japan’s import demand function over the
to examined period.
Q2:2007

TABLE4.2 A SUMMARY OF RECENT STUDIES ON IMPORT DEMAND FUNCTION IN PAKISTAN

Ordinary least Pakistan | 1969-70
Sarmad and Mehmood | square(OLS) to Results show a greater outward orientation of Pakistan
(1987) 1983-84 economy during the sample period.
Box-Cox test , Ordinary Pakistan | 1959-60 Log linear form is most suitable for import demand function.
Sarmad (1989) least square (OLS) to Policies of devaluation or raising tariffs would not be effective
1985-86 to reduce imports or to improve trade balance.
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Literature Review

A SUMMARY OF RECENT STUDIES ON IMPORT DEMAND FUNCTION IN PAKISTAN

Maximum Pakistan 1959-60 All variables are significant with correct signs which
Shabbir and Riaz likefihood (ML) to show the effect of structural break on Pakistan import
(1991) estimates 1987-88 demand.
Ordinary Least Pakistan 1972-1991 Income elasticity is greater than one, which shows that
Khan and Hasan Square OLS import demand is income inelastic. All other variables
(1994) are significant.
3SLS Pakistan, USA, UK, | Q1: 1982
Sajjad and Fauzia Germany, Japan to income effect is strongest for Germany and UK.
(2000) Q4:1996
Cointegration Pakistan 1970-1993 All the variables are cointegrated at | {1). All the
Sinha (2001) Analysis Granger variables are significant with correct signs,
Casualty Test
Co integration Pakistan 1980 ~ 2000
Zehra and Analysis Johansen Marshall Lerner condition is satisfied for Pakistan.
Aurangzeb (2002) Co integration
technigue
Co integration Pakistan 1960 - 2003 Devaluation could not improve trade balance
Af2al (2004) Analysis Johansen significantly, because when devaluation set in motion
Colntegration other forces works and tend to neutralize the effect of
technique devaluation.
Cointegration Pakistan 1973:2 All the variables support the singie unit root at 5% level.
Arize (2004) Analysis Granger to All the variables are significant and have correct signs.
casualty test 1991:1
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CHAPTER 5

METHODOLOGY AND DATA

This chapter presents a concise introduction of the empirical methodology
employed in this study. This will include a discussion on unit root test, johansen
cointegration approach, Autoregressive Distributed Lag (ARDL) approach to
cointegration, Dynamic Ordinary Least Square (DOLS). Further it includes the
variable discussions that are included in our empirical model, and the discussion

about the sample period is also included here.

5.1 Empirical Framework

A number of tests are available in literature to examine the long-run relationship.
In most previous empirical studies, the linkages between the said variables have
been examined by using the OLS regression analysis. However, some studies
employed the Engle-Granger (EG) two-step cointegration approach and Johansen
(1988) full-information maximum likelihood technique to explore the long-run
relationship. In this study, Johansen’s test and ARDL approaches are employed.
ARDL provides more robust results than the traditional Cointegration tests.
Before proceed to testing cointegration, the study started by testing the time-series

properties of the said variables.

5.1.1 Unit Root

Overtime a number of approaches have been developed to test the time series
properties. The easiest is to visually examine the data. For many time series, a
quick glance at a diagram of the data can tell whether the mean of a variable is
increasing over time and that the series is non stationary. The autocorrelation
function (ACFs) is also used to examine the behavior of a time series. If the ACFs
tend to zero quickly as the length of lag increases, the variable is stationary, if

they don’t, the variable is non stationary.
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However, in this study, we use these two approaches informally and formally the
augmented Dickey-Fuller (ADF) test'® which examines the hypothesis that the
variable has a unit root is applied to investigate the properties of a time series. To
run a Dickey-Fuller test, estimate the following a first-order autoregressive {i.e.,

AR(1)} function:

X¢=/5X:-1+5r (])

Where :follows a white-noise process''. The Dickey-Fuller test consists of
testing the null hypothesis that in equation (1) B =1against the alternative

hypothesisﬁ <1 If we are not able to reject the null hypothesis then the

stochastic variable X, has unit root. Alternatively, one can estimate the

following:

AX, =0X,_, +¢, @)

Whered =81, Thus, testing the null hypothesis =0 js equivalent to

testingﬂ =1 with alternative hypothesisd <0. Acceptance of the null

X

hypothesis,® =0, implies that B=land that *follows unit root in its

autoregressive component, while rejection of the null hypothesis implies that X,
is a stationary time series. For testing the null hypothesis, under DF and ADF
tests, the computed statistic is know as the 1 (tau) statistic, whose critical values

have been tabulated by Dickey and Fuller based on Monte Carlo simulations.

'° Pleas refer to Fuller (1976), and Dickey & Fuller (1979, 1987) for the details.
" White noise error term follows the classical axioms, namely, it has zero mean, constant

. 2 .
variance 0 °, and is non-autocorrelated. If error terms not only are non-autocorrelated but also are
independent, then such an error term is called strictly white noise.
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The weakness of the Dickey-Fuller test is that it does not take into account the

possibility of autocorrelation in the residuals,gf. If & is auto-correlated, then the
least-square estimators of the equation (2) are not efficient. Dickey and Fuller
(1981) suggest the use of lagged variables as additional explanatory variables to
approximate the autocorrelation. This modified version of the DF test is known as

the Augmented Dickey-Fuller (ADF) test; therefore, the equation (2) transfers as:

AX, =adX, +Z:B,AX:—:' t¢g,
®

Where m is large enough to ensure that the residuals €:are white noise. The
testing procedure and the critical values are the same as DF test. In practice, DF
and ADF test may be based on a standard regression with a constant and a time

trend depends on the statistically significance estimators of these terms.

5.1.2 Johansen’s Cointegration Procedure

To identify the long-run relationship among the said variable, in first step,
Johansen cointegration methodology is used. Consider an m-dimensional Vector
Autoregressive (VAR) process, with and without trend, is employed to perform

the Johansen (1988) test.

Y =AY  +AY, ,+..+4, Y,  +BZ +y,

Y, :ZA:'Y:—:' +BZ, +y,
@
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Where Y, is a k-vector (n x 1) of I(1) variables, Z, is a d-vector (n x 1) of

deterministic variables, the matrix B contains the exogenous variables that are
excluded from the cointegration space, m is the maximum lag, ¥: is assumed to

be k-vector (n x 1) of Gaussian error term, and 4, ’s are (n x n) matrices of
coefficients to be estimated. The above vector autoregressive process can be

reformulated into a vector-error-correction form:

AY =11Y,_ +T AY,_ +L,AY, , +...+T AY,_ . +BZ, +y, (5)
Where 1= =4~ 4 —.~ 4,1 T, =—[I ~ 4, — 4, ~...- 4]
and(=12..,m=1) pe principal difference between equation (4) and equation

(5) is that the time paths of cointegrated variables are influenced by the extent of
any deviation from long-run equilibrium as well as by their separate self-feedback

pattern plus stochastic shocks and exogenous variables. According to the Granger

representation theorem, if II has a reduced rank” <k , then there exist 7 xk
matrices such that!1 =@ Where @ represents the speed of adjustment to

disequilibrium while P is a matrix of long-run coefficients. Thus, the term BY,.

is equivalent to the error-correction term.

Johansen’s test for cointegration centers on estimating the matrix Il in an
unrestricted form and then testing whether II has less than full rank. The number

of the independent cointegrating vectors depends on the rank ofII. Johansen’s
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approach for testing the null hypothesis of no cointegration depends on two
likelihood ratio, the trace e} and maximum e} eigenvalue statistics that
are defined as follows:

k A
A’trace(r) = —T z ln(l - /11)

i=r+l

A =-TIn(1-4,,)

Where T is the number of useable observations, r=0, 1,....,k - 1, and 4 is the ith

largest eigenvalue. The ireee} statistic tests the null hypothesis that the number
of distinct cointegrating vectors is less than or equal to p {i.e, r <p=k ~ 1}
against a general alternative hypothesis: r = k. To determine the number of

Cointegrating relations r, we can proceed sequentially fromr =0 to r =k — 1 until

we fail to reject the null hypothesis. The e} statistic tests the null that the

number of distinct cointegrating vectors is r against the alternative hypothesis of
r + 1 cointegrating vectors.

Using simulation studies, Johansen and Juselius (1990) provide critical values for
the two statistics; the statistical distribution depends on the number
ofnonstationary components under the null (i.e., k — r) and the model setting of
drift and trend terms. Below we express the trace statistic procedure hypothesis in

more formal ways:

Estimation of Import Demand Function for Pakistan 59



M.Phil Dissertation Methodology and Data

Null hypothesis (Hp): There are at most p cointegrating relations,
r<p

Alternative hypothesis (H,):

Where, r is the number of cointegration vectors and p has values 0, 1, 2,..., n, and
n is the number of variables in Y t . The test is performed sequentially with r = 0,
1, 2,..., n. if the null hypothesis of r = 0 at the most is accepted, then testing stops
and one concludes that there is no cointegration. Otherwise, the testing procedure
continues until for some value p we accept the null hypothesis of r = p at the
most. This means there are p cointegrating vectors. Under the maximal eigenvalue

test, the hypotheses are:

Null hypothesis (Hp): There are the p cointegrating relations,

r=p
Alternative hypothesis (H,):

r=p+l

Through the whole above discussion we finally conclude that { A } and

e} test shows the number of relationships which actually exist in the model.
5.1.3 ARDL Modeling Framework

In addition to the Johansen’s coinetgration approach the Autoregressive
Distributed Lag (ARDL) modeling approach is used to estimate the import
demand function for Pakistan. Unlike the residual based test (Engle-Granger
(1987)) and the maximum likelihood based test (Johansen (1991 and 1995) for
testing the long-run association. The ARDL approach does not require that the

underlying series included in system have same order of integration.
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Another advantage of this approach is that the model takes sufficient number of
lags to reduce the intensity of serial correlation of residuals in a general to specific
modeling framework. Furthermore, a dynamic error correction model (ECM) can
be derived from ARDL through s simple linear transformation. The ECM emerges
the short-run dynamics with the long-run stable equilibrium without losing long-

run information.

The ARDL regression yields a test statistic which can be compared to two
asymptotic critical values (upper and lower critical values)'?. If the test statistic is
above an upper critical value at the given level of significance, the null hypothesis
of no long-run relationship is rejected regardless whether the orders of integration
of the variables are one or zero. Alternatively, if the calculated test statistic is
below the lower critical value at given level of significant, the null hypothesis of

no long-run relationship is accepted with out considering whether the variables
are 1D or 1(0)

However, if the test statistic falls between upper and lower bounds, the result is
inconclusive. Another advantage of this approach is that an appropriate
specification of the ARDL equation helps to fix the problems of endogenous
variables and residual serial correlation. Finally, it performs better than Engle-
Granger (1987) and Johansen (1990 and 1995) Cointegration tests in case of small

samples13. We begin with an unrestricted VAR in level with an intercept term:

p
X, =a+) BX_ +e
i=! (6

'> These lower and upper lines works as boundaries for stability analyses of CUSUM and
CUSUMSQ diagnostic test .If movement of the test statistics is outside the area between the two
critical lines, it shows parameter or variance instability(Brown,durbin and Evans,1975)

"3 For details on this, see Laurenceson and Chai (2003)).
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Where Yris a k%1 vector of variables, which can be either 1(0) orI (1). Zis a
vector of constants and B, is a matrix of VAR parameters for lag? . The vector of

error terms & has zero mean and positive definite variance.

Next, following Banergee et al. (1993), a simple linear manipulation of equation
(6) allows this VAR model to be written as a vector correction model (VECM).

Specifically, it is defined as:

p-1
AX, =a+¥X,, +Zy,.AX,_,. +e,
i=l @)

Where A is the difference operator. Here ‘¥ is the long-run multiplier matrix and

w=—(-Y5)

is given by i=t . The sum of the short-run coefficient is defined by:

-1 4
y=I1-2r=-¥+2 .5
i=] k

=i+l

Where 7is a %Xk identity matrix, here #denotes the number of variables
included in the system. The diagonal elements of this matrix are left unrestricted.
This implies that each of the variables can be integrated of order one or zero. This

procedure allows for the testing of at most one long-run relationship and so

requires a zero restriction on one of the off diagonals of the / matrix.

To analyze the long-run effects of the level of the variables on the level of

. . N N .
demand for imports, we impose the restriction " ¥ 0, where! /. This
condition implies that there is no long-run feedback from import demand, but
there is feedback in the short-run. Under this condition, the empirical equation for

the import demand function from the VECM of equation (7) can be obtained as:
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p-l
AD, =a, +ayt +¥pp D, +¥peGy, + Z?'tAXH +@AG, +e,
®

Where { is a linear trend and G, is a (mx1) vector of regressor variables. The

symbol A is the difference operator and ¢ is a matrix of parameters for AG |

5.2 Variables Discussion

The data use in the empirical analyses is taken from International Financial
statistics (IMF) CD-ROM and World Bank Development Indicator (WDI) CD-
ROM for the period (1973-2006) annual data.

Table 5.2.1 Creation of Final Variables

Import payments in domestic currency
Real Imports M (Rupee) deflated by import price index
in Rupee.

Gross Domestic Product (GDP) minus

D . C . H
¢ ncome( on) export payments deflated by consumer
Price index (CPI).
Relative Prices P Import price index divided by CPL
Creation of Foreign exchange F Forcign exchange available which
Reserves variable consists of export earnings, remittances

and foreign aid (% of gross capital
formation) and beginning of the period
foreign exchange reserves, deflated by
CPL
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Foreign exchange Reserves ] f | Foreign exchange availability (F)
divided by import price index

Domestlc absorption deflated by Z [real expenditure ((GDP + imports-

Foreign & exports)  /cpi))/Foreign  exchange
availability (F)).

Trade liberalization dummy D 1 for the sample period 1973-1987 and
zero otherwise.

Trade Liberalization effect on z Z*D.

foreign exchange reserves

5.2.2 Import payments

Real imports (Imports in millions of Rupees divided by import price index) from
International Financial Statistics CD-ROM. Statistical data is available in billions
of Rupees in the CD-ROM which is converted in millions

5.2.3 Export Earnings.

Export of goods and services in millions of Rupees from International Financial
Statistics CD-ROM. Statistical data is available in billions of Rupees in the CD-
ROM which is converted in millions

5.2.4 GDP

Nominal values of GDP from International Financial Statistics CD-ROM.
Statistical data is available in billions of Rupees in the CD-ROM which is

converted in millions
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5.2.5CPI

From 12 main cities of Pakistan from International Financial Statistics CD-ROM
and base year of the index no is 2000.

5.2.6 Import price index

Volume of imports from International Financial Statistics CD-ROM and base
year of the index no is 2000.

5.2.7 Worker remittances

Workers' remittances and compensation of employees, received. From World
Bank Development Indicator (WDI) CD-ROM .Data is available in billions of US
dollars format. This is converted in millions of US dollars, in the next step dollars

are converted into Rupees.

5.2.8 Foreign Aid

Aid (% of gross capital formation) From World Bank Development Indicator
(WDI) CD-ROM in US dollars and in percentage form. After that dollars are

converted into Rupees
5.2.9 Foreign exchange reserves

Foreign exchange from International Financial Statistics CD-ROM in millions of

US dollars. In the next step dollars are converted into Rupees.

5.3 Sample period

The data used in this study for empirical analyses is annual time series data for the
period 1973-2006.
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CHAPTER 6
EMPIRICAL FINDINGS

This chapter includes empirical results for three models, first is long run import
demand function, this original model is compared with traditional model and
foreign exchange availability formulation. Every model is separately deal with
unit root, Johansen cointegration, and a comparison between long run estimates of
ARDL and DOLS. In the last stability of the parameters is analyzed through
CUSUM, CUSUMSQ) tests.

Empirical Results

The long run demand equation derived in equation (13) implies thatm,
In(Y, -PM,), p, and Z, are cointegrated under the assumption that the random
preference shocks b, and ¢, are strictly stationary. We use the following
specifications for the preference shocks b, andc,:b, =b,+e,; c, =c, +e,

where e, and e, have zero mean and constant variance. The composite
. 1
preference shock e can be rewritten as €, = ;[(bo —cg) + (epe +e)l =my +

€;. Combining this with equation (13) we get the final estimating equation for the

long rum import demand function.
m; =mq ln(Yt - P;Mt) — T3 Py — T3 an; + &t (14)

Equation (14), which forms the basis of our empirical analysis, is estimated for
Pakistan using annual time series data. The study covers the periods from 1973 to
2006. As suggested by well-known econometric literature, there are two main
issues in the empirical analysis: (i) the validity of the cointegration or stationary
restriction embodies in equation (14), (ii) estimation of the cointegrating

vector(s).
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To test the existence and the number of the long run relation (s), we use the bonds
“F” test developed by Pesaran, Shin and Smith (2001) along with the widely used
Johansen approach to the determination of the cointegration rank. The bounds
testing approach has the advantage that the existence of the long-run relationship
among a set of variables can be tested without any prior knowledge about the

order of integration of the individual variables.

To estimate the cointegrating vector, the following two alternative approaches are
used: (i) ARDL approach, and (ii) Dynamic Ordinal Least Square (DOLS)
method developed by Stock and Watson (1993). The alternative methods are used
to test the sensitivity of the results with respect to different estimation techniques.
For ARDL approach, we adopt the two-step procedure suggested by Pesaran and
Shin (1999) where the specification of the ARDL model is chosen by Schwartz
Bayesian criterion (SBC) and then in second-step the ARDL equation is estimated
by OLS. The Monte-Carlo evidence of Pesaran and Shin (1999) provides
significance evidence that this two-step procedure effectively corrects for
endogeneity of explanatory variables, and the estimates exhibit good small sample
properties. Finally, the stability of the estimated parameters is tested by using
Chow test and CUSUM and CUSUMSAQ) tests.

6.1 Unit Root Test Results

The first step involved in applying cointegration is to determine the order of
integration of each variable/series. To do this, we performed the ADF test to test
the null of unit root against the alternative of stationary both at level and first
differences of real imports (LM), domestic consumption (LH), relative prices (LP)
and foreign exchange reserve (LF). The estimated ADF statistics (ADF equation
includes only intercept) at level are reported in Table 6.1a. Akaike Information
and Schwarz Bayesian Criteria are used to identify the optimal lag length for ADF

equation. The optimal lag lengths are given in parentheses.
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Table 6.1a: Unit Root Results, ADF Equation includes an Intercept but no
Trend

ADF (AIC) -1.149(4) -0.743(5) -0.986(5) -1.63%(1)

ADF (SBC) -1.149(%) -0.743(5) -0.986(5) -1.63%(1)

AIC = Akaike Information Criterion.
SBC = Schwarz Bayesian Criterion.
Values are parentheses are optimal lag length.

The critical value for the ADF at 95% is -2.971

It can be observed from the table that the estimated ADF test statistics are less
than critical value at 5 percent level of significance for all the series. It implies
that the null hypothesis of a unit root in the level series cannot be rejected.
Therefore, it can be concluded that all the series are non-stationary in their levels.

Table 6.1b reports the results of the ADF test when the ADF equation includes
both an intercept and a linear trend. It can be seen from the table that all the
estimated test statistics are less than critical values at 5 percent level of
significance; therefore we do not reject the null hypothesis of non-stationary for
all the series. Thus, it can be said that the series neither drift nor trend stationary

at their levels over examined period.
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Table 6.1b: Unit Root Results, ADF Equation includes an Intercept and a
Linear Trend

ADF (AIC) -1.738(3) -1.247(5) -1.407(5) -1.596(1)

ADF (SBC) -2.2574) -1.247(5) -1.407(5) -1.244(4)

AIC = Akaike Information Criterion.
SBC = Schwarz Bayesian Criterion.
Values are parentheses are optimal lag length.

The critical value for the ADF at 95% is -3.579.

Table 6.1c reports the results of the ADF test for the first differences of the
variables. It can be observed from the table that estimated test statistics reject the
null hypothesis of non-stationary in favor of the alternative stationary for all the
series. Thus, the first differences of all the series appear stationary indicating that

all of the vanables are integrated of order one.

Table 6.1c: Unit Root Results at First Difference; ADF Equation includes
only an Intercept

ADF (AIC) -3.984(4) -3.548(0) 4.635(0) -5.633(1)

ADF (SBC) -5.136(2) -3.548(0) -4.635(0) =5.633(1)

AIC = Akaike Information Criterion.

SBC = Schwarz Bayesian Criterion.

Values are parentheses are optimal lag length.
The critical value for the ADF at 95% is -2.971.
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6.2 Estimates of the Long Run Import Model

The next step to estimating the import demand model is to explore a long-run
import demand relationship. As mentioned earlier, the bounds tests suggested by
Pesaran and Shin (1999) and the rank tests for cointegration developed by
Johansen (1995). The specifications of the ARDL and VAR models (lag order and
deterministic part) for the tests of cointegration were determined on the basis of
the SBC along with the Akaike Information Criterion (AIC). To proceed with this,
the SBC and AIC were calculated for lags ranging from one to four for all
possible cointegration vectors form models with no intercept and no trend, with
intercept and no trend and with intercept and a linear trend. The maximum
absolute value of the criterion suggests that an optimal lag length for Model I and
IT'is 3 and for Model IIT is 2.

Table 6.2a presents the Johansen trace test results to determine the number of
cointegration vectors for the optimal lag length suggested by the selection criteria.
Log values of import prices, log values of domestic consumption, log values of
relative prices and scarcity premium are included in cointegrating vector. The null
and alternative hypotheses are given in first and second columns of the table. The
estimated F-statistics with their critical values are given in last three columns of
the table. The results provide strong evidence of existing cointegrating

relationship among the said variables.

In general, these findings are robust to model specifications. However, the
numbers of cointegration vectors are vary with model specifications. For example,
the results using a specification with only intercept indicate one-cointegration
vector for the said variables. Whereas, when the cointegration equation includes
both intercept and a linear trend the two-cointegration vectors appear statistically

significant.
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Table 6.2a: Johansen Cointegration Results based on Trace of the Stochastic
Matrix: LM, LH, LP and Z are included in Cointegrating Vector

r=0 r=1 51.889 39.810 | 61.880 53.480 78.411 58.930
r<il r=2 26.380 24.050 29.926 34.870 42.699 39.330
r<2 r=3 11.735 11.030 11.978 20.180 15.198 23.830
r<3 r=4 4.239 4.160 4.267 9.160 5997 11.540

Johansen cointegration results based on Maximum Eigenvalue are reported in
Table 6.2b. The results are quite similar to trace test and strongly support the
presence of one-cointegration vector when the cointegration equation includes
only intercept and two-cointegration vectors when both intercept and a linear
trend are included in the specifications. The presence of the cointegration in the
said variables implies that these variables have co-movement in the long run. The
existence of the long-run equilibrium relationship indicating that the level of
domestic consumption, relative prices and the level of foreign exchange reserve
are simultaneously playing important role to determine the demand for imports in
Pakistan.
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Table6.2b: Johansen Cointegration Results based on Maximum Eigenvalue
of the Stochastic Matrix: LM, LH, LP and Z are included in Cointegrating
Vector

r=0 r1 25.509 23.920 31.953 28270 35.712 31.000

r<li rx2 14.644 17.680 17.947 22.040 27.501 24.350
r<2 rz3 7.495 11.030 7.7111 15.870 9.201 18.330
r<3 r=4 4.239 4.160 4.267 9.160 5.997 11.540

The results of the bounds tests are given in Table 6.2c. The F-statistics are
calculated by estimating the Model 1 to Model III with specifications of no
intercept and no trend, with intercept and no trend and finally by including both
intercept and a linear time trend. The lag length selected by SBC for estimating
the bounds “F” tests is two when the model includes neither intercept nor trend
and when includes only intercept. However, the criterion suggests the optimum
lag length one when the model includes both intercept and a linear time trend. The
main objective behind to estimate the bounds “F” tests using different
specifications is to test the robustness of the results with respect to different

specifications.

It can be seen from the table that results of the bounds “F” tests show that the null
hypothesis of no cointegration can be rejected at 5% or less significance level for
all different specification. The overall results from the Johansen’s cointegration
tests and bounds tests thus provide strong evidence in favor of a significant long

run relationship among the variables in the import demand model.
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Table 6.2¢: Bound Tests for Long-run Relationship in an ARDL Framework

Model I:
IM = f(LH,LP,Z) 969.184* 798.103* 640.353*

Model 1I:
IM = f(LH,LP) 458.089* 524.893* 449.469*

Model 111:
IM = f(LH,LP,LF) 878.158* 396.589* 616.766*

where LM = log value of imports, LH = log value of domestic consumption, LP = log value of
relative prices, LF = log value of foreign exchange reserve, F =foreign exchange reserve and Z =
scarcity premium, [((GDP + Imports — Exports)/CPIYF multiplied by trade liberalization
dummy).

* denotes significant at one percent level of significant.

Since there are strong evidence of the existence of a long run relationship among
the variables included in the long run import demand model, we estimate the
long-run cointegrating relation (long-run coefficients) for import using the ARLD
and DOLS single equation estimation methods. The optimal lag length for the
ARDL model was chosen by SBC starting from 4 lags. In the case of DOLS
estimation, sufficient lags and leads of first difference terms are included in the
regression in order to eliminate the problem of serial correlation. The DOLS
model involves two lags in case of Model 1.

The results from the ARDL and DOLS estimation of the long run demand
relationship are reported in Table 6.2d and with intercept no trend criteria is used
because it is most suitable for our data. It can be seen from the bottom panel in
Table 4, the regression diagnostic tests show that the residuals from the estimated
regressions display no problem of serial correlation and/or non-normality in the
case of ARDL and DOLS estimated methods'*. The estimated coefficient for
income and relative price satisfy the theoretical sign restrictions over the
examined sample period regardless of estimation methods. The estimated

'* The values are given in the brackets below the test statistics are p-values.
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coefficients are highly statistically significant at 5% level of significance in case
ARDL and DOLS as well'>. For income coefficient, the magnitude of ARDL
estimate is lightly higher than that of DOLS. The estimates of income coefficient
vary from 1.065 (ARDL) to 0.98 (DOLS).

Table 6.2d: Estimates of Long-run Relationships

H 1.065 0.98
(71.010) (8.139)

P -0.918 -0.948
(4.879) (-1.052)

Z* -0.219 -0.014
(-2.234) (-1.080)

-2.258 3.456
Intercept (-1.439) Q.7138

Diagnostic Tests

; : 3.563 2.362
Serial Correlation Test [0.15] et
Normality Test 1364 0.382
{0.506] [0.826]

However, the ARDL estimate of relative price coefficient is slightly lower in
absolute magnitude compared with the DOLS estimate over the examined period.
The ARDL and DOLS estimates of relative price coefficient are -0.918 and -0.948
respectively. The ARDL and DOLS estimates of coefficients of scarcity premium
variable have correct negative sign; however, it appears only statistically
significance in case of ARDL. This piece of evidence confirms the existence of a
binding foreign exchange constraint on aggregate imports before the economic
liberalization in Pakistan.

15 The estimated t-statistics are reported in the parentheses.
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6.2.1 Stability of the Estimated Parameters

Instability of the estimated elasticity parameters is a major issue in the policy
analysis. For instance, Marquez (2003) reports evidence of parameter instability
in the case of income elasticity for U.S. imports. Such parameter instability could
result from mis-specification of the long run import relationship particularly when
span over a very long time horizon. Therefore, we test for the stability of the
estimated parameters from both ARDL and DOLS by using CUSUM and
CUSUMSAQ tests. According to these tests, the ARDL estimates of the parameter
are stable over the time and do show any instability (the estimated F-statistic is
1.78 with P-value (0.15)). The results from CUSUM and CUSUMSQ tests for
ARDL estimations are presented in Figure6.2.1a and 6.2.1b.

It can be observed from the figures that both of the tests (CUSUM and
CUSUMQS) do not provide any evidence of instability in the estimated
parameters at 5 percent level of significance for ARDL estimation method. The
results from CUSUM and CUSUMSQ tests for DOLS estimations are given in
Figure 6.2.1c and 6.2.1d. Since the plot of CUSUM of recursive residuals lies
within the critical bound at 5% level of significance, there is no evidence of
instability in the estimated parameters for DOLS estimation method. However, as
can be observed from Figure 6.2.1d, the plot of CUSUMSQ of recursive residuals
is crossing the critical lower bound at 5% level of significance. This implies that
the estimated parameters are not stable over the time. Overall, the results from

ARDL estimation are relatively better than the DOSL estimations.
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Figure 6.2.1a: Plot of CUSUM of Recursive Residuals (ARDL)
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Figure 6.2.1b: Plot of CUSUMSQ of Recursive Residuals (ARDL)
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Figure 6.2.1¢c: Plot of CUSUM of Recursive Residuals (DOLS)

15

10

3 5 7 9 11 131517 19 21 23 25 27 29 31 33
The straight lines represent critical bounds at 5% significance level

Figure 6.2.1d: Plot of CUSUMSQ of Recursive Residuals (DOLS)
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6.3 Comparison with Alternative Models
6.3.1 Modified Traditional Model

In this sub-section, we present the results of the empirical analysis of the modified

traditional model (in our case it called Model II). Model II is derived from
equation (14) by excluding Z, . We also estimate the Model I1I which incorporates
the foreign exchange availability. It is derived from equation (14) with log of real
foreign exchange availability replacing Z . The general empirical strategy is the

same as that followed above.

The AIC and the SBC are used to decide on the number of lags to be included in
the empirical models. The prime objective here is to select the optimal lag-length
that eliminates any autocorrelation present in the residuals. Initially, the three
VAR models i.e., first neither includes intercept nor trend, second includes only
intercept and third one includes both intercept and a linear trend in cointegration
equation, are estimated with four lags for both of the bounds “F” tests and

Johansen’s cointegration technique.
The estimated SBC statistics suggest three lags for first model and two lags for

second and third models. The estimated trace statistics for the modified traditional

model with their critical values are presented in Table 6.3.1a.
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Table 6.3.1a: Johansen Cointegration Results based on Trace of the
Stochastic Matrix: LM, LH and LP are included in Cointegrating Vector

r=0 r=1 43.484 39.810 52.015 53.480 76.156 58.930
rsi r=2 15431 24.050 18.502 34.870 24.736 39.330
r<2 r=3 3.991 11.030 4.191 20.180 1.948 23.830

As can be observed from table, there are strong evidences for the existence of the
long run association among the said variable over the examined period. The
estimated trace statistics are significantly grater than the critical values at five
percent level of significance for all specifications.

Table 6.3.1b: Johansen Cointegration Results based on Maximum
Eigenvalue of the Stochastic Matrix: LM, LH and LP are included in
Cointegrating Vector

r=0 r=1 28.053 23.920 33.513 28270 51.420 31.000
r<i r=2 11.439 17.680 14.312 22.040 22.788 24.350
r<2 rz3 3.991 11.030 4.191 15.870 1.948 18.330

The maximum eigenvalue test statistics also provide strong evidence of existence
of a long-run relationship among the variables included in traditional modified
import model (the results are reported in Table 6.3.1b). Similarly, the bounds “F”
tests (reported in Table 6.2¢) indicate the existence of a long run relation at 5

Estimation of Import Demand Function for Pakistan 79



M. Phil Dissertation Empirical Findi

percent level of significance for all the specifications. Overall, both the bounds
“F” tests and Johansen’s cointegration results provide evidence in favor of a

cointegration relation and this relation is robust with respect to different
specifications.

The long-run parameters of the modified traditional model are estimated by the
ARDL and the DOLS methods and are given in Table 6.3.1c and with intercept no

trend criteria is used here because it is most suitable for our data.. The results
show that the estimates have correct sign when the import equation is estimated
from an ARDL model. Both the estimates (income elasticity and price elasticity)
are also statistically significant at 5 percent level of significance. It is interesting
to note that the magnitude of income elasticity is very close to one. However, the
magnitude of price elasticity (-0.658) is significantly less than one in absolute

term.

Fable 6.3.1c: Estimates of Long-run Relationship in Traditional Modified
Model

H 1.0015 0.05
(1467 (1.235)
P 0658 0.39
(-4.573) (1.035)
-1.631 -2.342
Intercept 1.167) (-1.765)
Diagnostic Tests
. C 3.480 2.760
Serial Correlation Test [0.062] [0.154]
rmali 1.328 1.234
No ty Test [0.515] [0.768)

Note: t-statistics are reported in parentheses and p-values are given in brackets.
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Although the DOLS estimates of income elasticity have the correct positive sign
but are statistically insignificant. The magnitudes of income elasticity, according
to the DOLS estimates, are also implausibly small (0.05). Regarding price
elasticity in case of DOLS estimations, the estimates provide evidence that the
price coefficient has a positive sign and is statistically insignificance at the 5%
level of significance. By doing the comparison between the both estimation
methods, we find that the results from ARDL are relatively better as both the

price and income elasticity have the correct signs.

Next to test the stability of the parameters we apply the CUSUM and CUSUMSQ
tests for both ARDL and DOLS estimations. The results from CUSUM and
CUSUMSAQ tests for ARDL estimations are presented in Figure 5 and 6. Both the
tests provide strong evidence for the stability of the estimated parameters at 5%
level of significance for ARDL estimation method. The results from CUSUM
and CUSUMSAQ tests for DOLS estimations are presented in Figure 7 and 8. Since
the plots of CUSUM of recursive residuals fall out of the critical bound at 5%
level of significance, there is evidence of instability in the estimated parameters
for DOLS estimation method.

Figure 6.3.1a: Plot of CUSUM of Recursive Residuals (ARDL)
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Figure 6.3.1b: Plot of CUSUMSQ of Recursive Residuals (ARDL)
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Figure 6.3.1c: Plot of CUSUM of Recursive Residuals (DOLS)
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Figure 6.3.1d: Plot of CUSUMSAQ of Recursive Residuals (DOLS)
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6.3.2 Foreign Exchange Rate Availability Formulation

Finally, we estimated the Model III which incorporates the foreign exchange
availability. It is derived from equation (14) with log of real foreign exchange
availability replacingZ,. The general empirical strategy is the same as that

followed above.

The AIC and the SBC are used to decide on the number of lags to be included in
the empirical models. The prime objective here is to select the optimal lag-length
that eliminates any autocorrelation present in the residuals. Initially, the three
VAR models i.e., first neither includes intercept nor trend, second includes only
intercept and third one includes both intercept and a linear trend in cointegration
equation, are estimated with four lags for both of the bounds “F” tests and
Johansen’s cointegration technique.
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To estimate the Johansen’s cointegration test statistics, we used as suggested by

SBC two lags for first model and one lag for second and third models. The
estimated trace statistics their critical values are presented in Table 6.3.2a.

Table 6.3.2a: Johansen Cointegration Results based on Trace of the
Stochastic Matrix: LM, LH, LP and LF are included in Cointegrating
Vector

r=0 r=1 101.086 39.810 151.281 53.480 174.404 58.930
r<i r=2 23.100 24.050 29.355 34.8370 104.983 39.330
r<2 r=3 9.845 11.030 14.011 20.180 19.357 23.830
r<3 r=4 3.078 4.160 6.146 9.160 6.999 11.540

The estimated trace statistics are significantly grater than the critical values at five
percent level of significance for all specifications in case of at least one
cointegrating vector. Thus, we can conclude that there is a unique long-run
statistically significant association among the variables included in cointegration
regression. However, as can be observed from table, the estimates with
specification of both intercept and linear trend provide evidence of the
significance of second cointegrating vector as well. Since the first cointegrating
vector has the highest eigenvalue, we consider the only first one to estimate the
long-run coefficient. To confirm the evidence of the existence of the long-run
relationship, we employ the maximum eigenvalue test to identify the significant
number cointegration vectors. The estimates are reported in Table 6.3.2b.
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Table 6.3.2b: Johansen Cointegration Results based on Maximum
Eigenvalue of the Stochastic Matrix: LM, LH, LP and F are included in
Cointegrating Vector

r=0 r21 35.986 23.920 71.925 28270 69.421 31.000
rsl r=2 15.256 17.680 15.343 22.040 55.626 24350
r<2 rz3 8.766 11.030 9.865 15.870 12.358 18.330
r<3 r=4 3.0788 4.160 6.146 9.160 6.999 11.540

As can be seen from the table, the maximum eigenvalue test statistics also provide
strong evidence of existence of a long-run relationship among the variables. The
bounds “F” tests estimates, reported in Table 6.2c, provide strong evidence of the
existence of a long run relation at 5 percent level of significance for all the
specifications. Overall, both the bounds “F” tests and Johansen’s cointegration
results provide evidence in favor of a cointegration relation and this relation is

robust with respect to different specifications.

The long-run parameters with foreign exchange availability formulation are
estimated by using the two alternative methods (ARDL and the DOLS) and with
intercept and no trend criteria is used because it is most suitable for our data.. The
for ARDL estimation method bear the sign according to described by theory
(positive in case of income elasticity and negative for price elasticity) and are
elasticity magnitudes are 1.018 and -1.197. The income elasticity is close to one
which clearly shows the strength of the near identity problem. One the other hand,
the estimate of price elasticity is significantly higher than one. The ARDL
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estimate of the coefficient of foreign exchange availability is relatively small
however, it has correct sign. It is highly statistically insignificant at the 5% level
of significance. Finally, the estimates of diagnostic tests provide evidence that the
residuals for ARDL estimation are normally distributed and free from the problem
of serial correlation.

The DOLS estimates of income and price elasticity have right signs and are
statistically significance at conventional level of significance. However, both
estimates are significantly lower as compared to ARDL estimates. The income
elasticity is 0.779 which is less than one as well as than the ARDL estimate of
income elasticity. Similarly, the estimate of price elasticity (-0.945) is
considerably less than the ARDL estimate of price elasticity in absolute term.
Quite contrary to the ARDL estimates, the DOLS estimate of the coefficient of
foreign exchange availability is relatively small and has also implausibly negative
sign which does not match with the theory. It is, however, statistically
insignificant at the 5% level of significance.

Table 6.3.2c: Estimates of Long-run Relationship in Foreign Exchange
Availability Model

H 1.018 0.779
(7.224) (6.116)

P -1.197 -0.945
(-6.847) (-5.345)

F 0.472 -0.239
(2.935) (-1.416)

Intercept 0.318 £0.506
(0.191) (-0.417)

Diagnostic Tests

Serial Correlation Test 2.180 3.170
[0.156] [0.189]

Normality Test 0.328 0.543
(0.786] [0.762]

Note: t-statistics are reported in parentheses and p-values are given in brackets.

Estimation of Import Demand Function for Pakistan 86



M. Phil Dissertation Empirical Findings

Next the CUSUM and CUSUMSQ tests are used to test the stability of the
estimated parameters for both ARDL and DOLS estimations. The results from
CUSUM and CUSUMSQ tests for ARDL estimations are presented in Figure
6.3.2a and 6.3.2b. Both the tests provide strong evidence for the stability of the
estimated parameters at 5% level of significance for ARDL estimation method.
The results from CUSUM and CUSUMSQ tests for DOLS estimations are
presented in Figure 6.3.2c and 6.3.2d. Since the plots of CUSUM of recursive
residuals fall out of the critical bound at 5% level of significance, there is
evidence of instability in the estimated parameters for DOLS estimation method.

Figure6.3.2a : Plot of CUSUM of Recursive Residuals (ARDL)
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Figure 6.3.2b: Plot of CUSUMSQ of Recursive Residuals (ARDL)

1.57

1.0

0.5

0.0

-1ttt

-0.5-
S 7 9 11 13 15 17 19 21 23 25 27 29 31 33

The straight lines represent critical bounds at 5% significance level

Figure 6.3.2¢: Plot of CUSUM of Recursive Residuals (DOLS)

15

10

5 10 15 20 25 30 34
The straight lines represent critical bounds at 5% significance level

Estimation of Import Demand Function for Pakistan 88



M. Phil Dissertation Empirical Findings

Figure 6.3.2d: Plot of CUSUMSQ of Recursive Residuals (DOLS)
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CHAPTER 7

CONCLUSIONS AND POLICY IMPLICATION

7.1 Conclusion

The main objective of this paper is to describe the microeconomic foundations of
import demand model for Pakistan. For this purpose a simple model of rational
expectation permanent income hypothesis is used to derive an import demand
equation. This is an extension of previous work by (Clarida (1994), Cegolowski
(1991), Emran and Shilpi (2001)).But for Pakistan it is a new effort which is
theoretically and empirically implementable. Pakistan economy had historically
been characterized by trade and exchange rate interventions, and is continuously
facing data problem relating ‘virtual prices’. For empirical analyses annual time

series data is used and there are two main issues to analyze.

i. The validity of cointegration or stationarity analyses of variables in the

final equation of import demand used for estimation.

ii. The estimation of the cointegration vector.

To test the existence and the number of the long run relation (s), we use the bonds
“F” test developed by Pesaran, Shin and Smith (2001) along with the widely used
Johansen approach for the determination of the cointegration rank. To estimate

the cointegrating vector, the following two alternative approaches are used:

i.  Autoregressive Distributed Lag (ARDL) approach.

ii. Dynamic Ordinary Least Square (DOLS) approach.

Finally, the stability of the estimated parameters is tested by using CUSUM and

CUSUMSQ tests.
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This estimation procedure is applied on three models. Model I is our actual model
which shows the long run estimates of import demand equation. Model II is
derived from original import demand equation by excluding Z,", shows a modified
format of traditional model. Model III incorporates the foreign exchange
availability. It is derived from original import demand equation with log of real
foreign exchange availability replacing Z," . The general empirical strategy is the

same as that followed above.

The empirical results shows strong evidence of the existence of a long run
relationship among the variables included in the long run import demand models
I, IT and III. When long run estimates of (ARDL) approach to cointegration are
compared with (DOLS) methods. It confirms the superiority of our selected
model. Because at certain situation (DOLS) estimates gave non sensional results
1.e. In the long run estimates of modified traditional model(Model II) relative
price elasticity receives positive sign ,which is against the sign restriction
embodied in theoretical and empirical models. In the case of ARDL results
appeared significant with correct signs. In the stability analyses CUSUMSQ of
long run import demand (Model 1) is appeared as non stable although stable in the
case of ARDL.

The long run estimates of expenditure on home goods (GDP-exports) and price
elasticities are highly significant and follow the sign restriction embodied in the
theoretical and empirical model. Although our results are not comparable with
any previous study for Pakistan, because theoretical background is different. But
still if we compare the magnitude and effectiveness of our results. These results
are more appropriate and have important policy implications. The mean of

activity variable (GDP-exports) called consumption on home goods is 1.065.
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This variable shows a renewed form of income elasticity'®. The neoclassical
economic theory implies that long run income elasticity should be equal to one,
and if it is slightly higher than one than it is supported by new trade theory. The
activity variable in our selected model shows unitary income elasticity. For the
improvement of trade balance it is required to adopt certain measures, which

cause a reduction in income elasticity.

The mean of relative price elasticity is -0.918. It is closer to one and is greater
than all previous studies presented in Pakistan [Arize (2004, Zehra (2002)] using
aggregate data. Importance of relative price elasticities is confirmed from the
previous literature, because increase in world trade each year has been caused by
price related factors, such as reduction in tariff rates as a result of trade
liberalization efforts, exchange rate policy, the reduction in long run

transportation cost or pricing strategies at firm and industry level.

The ARDL estimate of the cofficient of scarcity premium is also significant with
correct sign. It confirms the presence of a binding foreign exchange constraint on
aggregate import demand ,before the period of trade liberalization .In the stability

analyses, all the variables are appeared stable between the lower and upper bond.

The results confirms the validity of modified form of traditional model, But when
we remove the variable of scarcity premium ,the elasticity estimates receives
lesser values as compared to our original empirical equation (14), and in the case
of foreign exchange reserves results appeared significant and follow the sign

restrictions, but it creates the problem of near identity.So finally concluded that

18 As mentioned earlier in chapter 3"Theoretical Model” that in previous models of import
demand GDP or GNP variables are used as income variable i.c.Houthakker and Magee(1984),
Goldstein and khan(1985), Ooskooee (2005), But here in this study we used GDP minus exports

for expenditures on home goods ,which is a renewed form of previous studies.
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our selected model is implementable for Pakistan economy and is important for
policy analyses in the number of areas ,such as exchange rate policy, tariff

reduction programs and calculation of optimal taxes.

7.2 Policy Implication

After receiving estimation results the policy implications are as follows.
7.2.1 Domestic consumptions (H)

The mean of the said variable is 1.065 which shows unitary income or domestic
consumptions elasticity. As domestic consumptions increases it will increase the
import demand for Pakistan. This creates detoriation in the trade balance. So it is
required for authorities to adopt certain measures which reduces the domestic
consumption (i.e. by raising taxes or by transferring pressure to exchange rate).
Relatively slow domestic consumption may be easily adjusted which trade

balances.
7.2.2 Relative Prices

The practical and theoretical importance of price elasticities in well known in
economic literature. The mean of elasticities price elasticity is -0.918 which is
closer to one. It shows that prices have a significant affect on import demand of
Pakistan. As prices decreases it will increase the import demand of Pakistan. It is
required to depreciate the currency, so that price increase and import demand

decreases. Depreciation policy will improve the overall trade balance of Pakistan.
7.2.3 Scarcity Premium

By the inclusion of this variable in import demand equations the results of the
import demand equation are more effective than previous studies. When it is

eliminated from the modified traditional model. The income and price elasticity
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estimates received lesser values. So it has important impact on all the

determinants of import demand.

7.2.4 Foreign Exchange Reserves

As mentioned earlier the insertion of foreign exchange reserves variables in
import demand equation creates the problem of near identity. This phenomenon is

confirmed from our results.
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