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INTRODUCTION

As Palestine is a challenging case study from political aspect, it is also a challenging
case study from economic aspect. Since 1948 and in the aftermath of the
establishment of Israel and as a result of Paris protocol,1 the Palestinian territories
have been forced to grow dependent on trade, employment, and other important
aspects on the Israeli economy. Moreover, the absence of own Palestinian currency
and the existence of three currencies in circulation (New Israeli shekel (NIS), US Dollar
(US$), and Jordanian Dinar (JD)) hampers the ability of Palestinian Monetary Authority
to use monetary and exchange rate policies, which are needed to stimulate the growth
and stabilize inflation, unemployment, and current account. It also deprives the country
from the gains of money creation (seigniorage) which represents a source of revenue
that it can be used to finance government spending. In addition, the circulation of three
currencies makes the Palestinian economy highly vulnerable to the volatility of
exchange rates of these currencies. This gives evidence that Palestine is a noteworthy
case study.

This thesis consists of three chapters that investigate the consequences of the

absence seigniorage on Palestinian national currency, as a source of revenue that can

be used to finance the government spending, and on the inflation. The Israeli currency

(New Israeli Shekel) is used in daily transactions in the Palestinian market and to

construct the Palestinian Consumer Price Index (CPI) used to calculate inflation.

Therefore, understanding the relationship between prices in Palestine and Israel and

examining whether inflation rates in the two economies are converging or not is one of

keys to adopt an appropriate policy response, especially the choice of exchange rate

regimes in Palestine, which is examined in the third chapter of this thesis. More

precisely, the third chapter empirically examines and predicts the exchange rate regime

choice in Palestine.

1 An economic agreement between the Israeli and Palestinian negotiators was reached in 1994 in Paris, defined the
de jure regime for an interim period of five years.
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In the absence of a national currency and in consideration of the ongoing efforts of the

Palestinian government to issue a national currency, it is important for policy makers to

address seigniorage as an additional source of income that it can be used to finance

the government spending and it is vital for them to understand the behavior of currency

demand, its composition structure, and its evolution to ensure an adequate supply of

currency to meet demand conditions if a decision were taken to issue a Palestinian

currency. Moreover, because of the high dependence of Palestinian economy on the

Israeli economy in trade, employment, and many other important aspects and, due to

the geographic, social, and demographic considerations between Palestine and Jordan

and as a result of circulation of the Israeli currency (New Israeli Shekel) as well as the

Jordanian currency (Jordanian Dinar) in Palestine, it is crucial to understand the size

and the sources of inflation differentials between Israel, Palestine, and Jordan, since

the appropriate decision related to the introduction of Palestinian national currency and

then the adoption of appropriate exchange rate regime choice (such as the formation of

the currency board with Jordan as what the literature on the choice of exchange rate

regime if a Palestinian currency were issued has suggested) may differ accordingly.

Further, this thesis, unlike previous studies, predicts empirically the appropriate choice

of an exchange rate regime if a decision were taken to issue a Palestinian national

currency by determining whether Palestine has the characteristics of fixed, or soft, or

flexible exchange rate regimes.

The first chapter investigates seigniorage as one of direct consequences of the

absence of the Palestinian national currency. The annual seigniorage is calculated by

finding the value of changes in currency in circulation in two consecutive years for the

period 2008-2017. In addition, we perform Seemingly Unrelated Regression (SUR)

framework in order to examine whether the traditional determinants of currency

demand, including the GDP (to account for transactions demand), deposit interest rate

(opportunity cost for holding currency), exchange rate volatility, financial innovation in

the payment systems (ATMs, credit cards, debit cards, etc), and the number of

Palestinian workers in Israel, are able to explain the behavior of currency demand in

Palestinian case. The results show that circulating three foreign currencies in
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Palestinian economy imposes significant seigniorage loss estimated at $186.8 million,

on an annual basis, for the examined period, or 1.69 percent of Palestinian GDP.2 On

the other hand, the estimation results for Seemingly Unrelated regression model

provide empirical evidence on the positive influence of both transactions motive and

exchange rate volatility, and negative influence of electronic card payments on the

demand for the three currencies.

The second chapter examines whether pairwise inflation differential rates between

Palestine, Jordan, and Israel are converging or not and investigates the factors driving

pairwise inflation differentials between the three countries including the role of the

supply-side effects (Cost-push effects), demand-side effects, catching-up effects (price-

level convergence), external effects, monetary effects, and cyclical determinants (such

as output growth, government spending, and domestic bank credit). Different

econometric methods are applied for determining convergence process. Panel unit root

tests are used to determine whether pairwise inflation differential series are stationary.

In addition, we use multivariate panel data model estimated by Pooled OLS (POLS)

and Fixed Effects (FE)/Random Effects (RE) for the period 1996-2016. Results of the

graphical analysis, panel unit root test, and Fixed Effects model indicate that inflation

convergence exists for all the pairwise inflation differentials series over the period of

the study. Moreover, the results of the Fixed Effects model indicate that the differences

in monetary and external factors between Palestine, Jordan, and Israel are the main

determinants of inflation differential between these countries and to some extent the

cyclical factors (reflected in government spending). On the other hand, the differences

in wage growth and the differences in the business cycle positions (reflected in GDP

growth and domestic bank credit) have no significant effect on inflation differentials.

To predict empirically the appropriate choice of the exchange rate regime for Palestine

if a decision was taken to issue a national currency, chapter three investigates the role

of some economic and financial variables such as economy size, economic

2 As mentioned by Gros (2016), seigniorage revenues used to be important, up to 0.5% of GDP, enough to influence
important decisions.
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development, trade openness, geographical concentration of trade, inflation, capital

account openness, domestic bank credit, international reserve, and current account

balance on exchange rate regimes choice. Estimates have been obtained using the

discriminant function analysis framework on cross-sectional data set covering 123

member countries of the International Monetary Fund (IMF) for 2017. The empirical

results show that capital account openness is the most important determinant in

choosing fixed exchange rate regime over the other two regimes (soft and flexible).

Moreover, the results also indicate that the size of economy, international reserves,

and inflation are other important factors affecting the choice of exchange rate regime,

such that large economic size, high inflation rate, and relatively high level of

international reserves pushing countries to adopt relatively flexible regime. In addition,

the results of discriminant scores indicate that Palestine has economic and financial

characteristics that strengthen the tendency towards the fixed exchange rate regime.

The scheme of presentation is as follows. Chapter one addresses seigniorage and

currency demand as two challenges facing the Palestinian economy in the absence of

a Palestinian national currency. Chapter two examines whether the pairwise inflation

differential rates between Palestine, Jordan, and Israel tend to converge and

investigates the factors driving pairwise inflation differentials between the three

countries. Third chapter analyses the determinants of exchange rate regimes choice in

order to predict empirically the appropriate choice of an exchange rate regime for

Palestine.
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CHAPTER ONE

SEIGNIORAGE ESTIMATION AND CURRENCY DEMANDMODELLING: THE

PALESTINIAN CASE
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ABSTRACT

The absence of a national currency and the circulation of three foreign currencies (New Israeli

Shekel, Jordanian Dinar, and US Dollar) limits the ability of Palestinian Monetary Authority

(PMA) to control the monetary policy tools as a macroeconomic stabilizing instrument. It also

makes it very difficult to estimate the currency in circulation, and hence the other monetary

variables (money supply M1, M2, and monetary base MB). Thus, the estimation of the value of

seigniorage that is generated by the Palestinian economy and received by the issuers of the

three circulating foreign currencies (Israel, Jordan, and United States) and modeling currency

demand are challenges facing the Palestinian economy.

This paper investigates seigniorage as one of direct consequences of the absence of the

Palestinian national currency which represents an additional source of income that it can be

used by the Palestinian government, besides other financial sources, to finance its budget

deficit, pay its dues, and meet its obligations. The annual seigniorage is calculated by finding

the value of changes in currency in circulation in two consecutive years for the period 2008-

2017. The results show that circulating three foreign currencies in Palestinian economy would

impose significant seigniorage loss estimated at $186.8 million , on an annual basis, for the

examined period, or 1.69 percent of Palestinian GDP.

On the other hand, we perform Seemingly Unrelated Regression (SUR) framework to examine

the factors that influence the demand for each of the three currencies (New Israeli Shekel,

Jordanian Dinar, and US Dollar) individually as well as to capture the interactions between

them. As to check the adequacy of resorting to a SUR framework, the results confirm the

presence of significant dependence between the demand for the three currencies. The results

also provide empirical evidence on the positive influence of both transactions motive and

exchange rate volatility, and negative influence of electronic card payments on the demand for

the three currencies. On the other hand, the store of value motive has no influence on the

demand for the three currencies.

Keywords: Seigniorage; Currency Demand; SUR Model; Palestine.
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1. INTRODUCTION

Palestine is a noteworthy case study as it is one of the countries where there has been

no Palestinian currency since the establishment of Israel in 1948. Instead, there are

three foreign currencies circulating in the West Bank and Gaza Strip: the New Israeli

Shekel (NIS), the Jordanian Dinar (JD), and the US Dollar. While the first is widely

used for wage payments and in most cash and retail transactions,3 the other two are

used more for savings,4 for rental agreements, for some durable goods transactions

(such as electric appliances and cars), and in paying wages by limited number of

institutions (such as universities, private schools, Non-Governmental Organizations,

commercial banks, and companies listed on the Palestinian Stock Exchange (Hamed,

2015).

According to the Paris protocol, the Israeli and Palestinian negotiators agreed to create

Palestinian Monetary Authority (PMA) to solve the problems of financial intermediation.

The Palestinian Monetary Authority has granted all the powers of the central bank with

respect to the banking system, but not the authority to issue the Palestinian national

currency, provided that the issue is negotiated between the two sides after the end of

the interim period of five years. The Israeli point, as expressed by the Israeli

negotiators, can be explained on political and economic grounds. The argument behind

the political ground was that Israel would not accept anything that could be considered

as a symbol of national independence. However, it was not logical for Israel to accept

one symbol of national independence, the Palestinian flag, and to refuse some other

ones, such as a national currency. Therefore, there is consensus among Palestinian

economists that the Israeli refusal of introducing a Palestinian currency has been

based more upon economic than political considerations. The Israeli policy was driven

by the desire to facilitate the process of integration of the Palestinian economy in the

Israeli economy, not to mention the seigniorage revenue Israel derives from circulation

of its currency (New Israeli Shekel) in the Palestinian territories.

3 Most goods and services in Palestinian market are priced in Israeli currency.
4 At the end of 2017, the US Dollar and JD account for 41.5% and 30.2 %, respectively, of interest bearing deposits
while the NIS accounts for 28.3%.
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Thus, while the introduction of an independent Palestinian currency has political

aspects due to its symbolic expression of sovereignty, it certainly has economic

implications for the development of the Palestinian economy. The absence of a

national currency hampers the ability of Palestinian Monetary Authority (PMA) to

control the monetary policy tools as a macroeconomic stabilizing instrument. It also

deprives the country from the gains of money creation (seigniorage) which represents a

source of revenue that it can be used by Palestinian government, besides other

financial sources, to finance its budget deficit, pay its dues, and meet its obligations. In

addition, the circulation of three currencies makes the Palestinian economy highly

vulnerable to the volatility of exchange rates of these currencies. The fluctuations in the

exchange rates subjects households as well as firms to substantial foreign exchange

risk and currency conversion costs. The fluctuations in the exchange rates of the three

circulated currencies also caused changes to the relative importance of each currency

in the customer deposits and credit portfolio structure. Additionally, the impact of the

fluctuations in the exchange rates can be seen in the budget deficit and public debt

since the Palestinian government receives foreign grants in US Dollar and Euro

currencies while most of the government spending is in Israeli currency. Based on this

situation, the following questions may arise: What is the amount of siegniorage lost by

the Palestinian Monetary Authority (PMA) as a result of the Palestinian national

currency absence and how much of seigniorage revenue that received by the central

banks in Israel, Jordan, and the United States instead? What are the potential factors

that determine the demand for the three foreign currencies are circulating in Palestine?

In general, understanding the factors driving cash demand, its composition structure,

and its evolution are vital for the Palestinian Monetary Authority (PMA) to ensure an

adequate supply of currency to meet demand conditions if a decision was taken to

issue a Palestinian currency.

This paper has two objectives. Firstly, to estimate the amount of seigniorage that is

generated by the circulation of the three foreign currencies in the Palestinian economy.

A second objective is to examine whether the traditional determinants of currency

demand along with other factors, including the GDP (to account for transactions
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demand), deposit interest rate (opportunity cost for holding currency), exchange rate

volatility, financial innovation in the payment systems (ATMs, credit cards, debit cards,

etc), and the number of Palestinian workers in Israel, are able to explain the behavior

of currency demand in Palestinian case. To this end, we estimate seigniorage loss as a

share of GDP for each of the three currencies by using the monetary concept and

measurement of seigniorage for the period 2008 to 2017. To model the demand for

each foreign currency as well as to capture the interactions between them, we resort to

the Seemingly Unrelated Regression (SUR) framework proposed by Zellner (1962) for

the period 2008Q1-2018Q3.

The scheme of presentation is as follows. The next section sheds the light on the
challenging nature of the Palestinian case for estimating seigniorage and modeling
currency demand. Section 3 presents a theoretical framework. In section 4, a literature
is reviewed. The Econometric framework is outlined in section 5 and the empirical
results are presented in section 6. Conclusions are drawn in section 7.

2. WHY PALESTINE IS A NOTEWORTHY CASE STUDY:

2.1 Seigniorage: Definition and Importance
Historically, the term “Seigniorage”, comes from the French word “Seigneur” represents

the feudal lord of the middle age who had monopoly power on his land to coin money

(Blanchard, 1997). Then, in the world with commodity money; siegniorage refers to the

difference between the face value of a coin and its costs of production and mintage.

With the invention of fiat money, the difference between the face value of paper money

and its marginal printing cost are almost equal to the face value of the note. Thus,

seigniorage can be defined as the value of real resources acquire by the monetary

authority through its ability to issue zero interest fiat money (Buiter, 2007).

Seigniorage has been a source of financing public sector deficits for countries from the

past to the present, especially for many developing countries with less well developed

banking systems and therefore the (currency/GNP) ratio is higher. Those with more

unstable and polarized political system often have an inefficient tax structure, and
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hence they rely heavily on Seigniorage (Cukierman, Edward & Tabellini, 1992; Davies,

2007). As what John Keynes said:

“A government can live by this means when it can live by no other. It is the form of

taxation which the public find hardest to evade and even the weakest government can

enforce, when it can enforce nothing else” (Keynes 1923, p. 37).

In this connection, the highly scarce of domestic financial sources that are available to

the Palestinian government, put the government at risk related to exchange rate

fluctuations of currency by which the debt is issued. Generally, the Palestinian

government depends on four major sources of revenue: domestic revenue (tax and

non-tax revenue); clearance revenue;5 and foreign aid. As shown in Figure (2.1) below,

on average, the taxes, non-taxes, and clearance revenues, and grants amounted to

17.8%, 10.9%, 49.9%, and 45% of current expenditures per annum over the period

1997-2017, respectively. These percentages indicate the inefficiency of tax system in

Palestine.
Figure (2.1): Domestic Revenues and Grants as a Percent of Current Expenditures, 1997-2017

Source: Own calculations from PMA dataset.
Note: Current expenditures are divided into two fundamental items; gross wages and salaries + Non-wage
expenditure

5 Is a revenue that is collected as a result of commercial transactions between the Palestinian National Authority and
the Israeli side and be transferred to the Palestinian Ministry of Finance. It includes customs duties on imports of the
Palestinian National Authority, value-added tax, fuel tax, purchase tax and income tax due on the Palestinian
workers who work inside Israel. It is collected by Israel on behalf of the Palestinian government, as stated in the
Paris Protocol of 1994.
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In addition, the Palestinian government cannot completely rely on the clearance

revenues because it is beyond its control. They are collected by Israel on behalf of the

government and Israel often withholds these revenues to put pressure on the

Palestinian side to make political concessions or to cover debts of the Palestinian

government. In this regard, it is worthy noting that in February 2019, Israel decided to

deduct 6% from the total clearance revenues. This is equivalent to the allowances and

salaries that the Palestinian government pay to the families of Palestinian martyrs and

detainees. In the face of this situation, the Palestinian Authority has decided to refuse

to receive the reduced clearance revenues and was forced to cut its wage bill by 50%,

reduce spending on social assistance, and increase borrowing from local banks.6

This situation has shown the extent of the need to address seigniorage as an additional

financial sources that it can be used by Palestinian government to pay its dues and

meet its obligations.

2.2 Currency in Circulation in Palestine
In the absence of a national currency and presence of three foreign currencies, it is

challenging to estimate Palestinian currency in circulation (CIC), and hence the other

monetary variables (money supply M1, M2, and monetary base MB). The available

data is only for demand deposits, which is part of the narrow money supply “M1”. So to

estimate the money supply in Palestine, we follow the Palestinian Monetary Authority

(PMA) estimate that depends upon the assumption that individuals and financial

institutions in Palestine have similar behavior regarding the money demand as in

Jordan. Therefore, the ratio of currency in circulation to demand deposits is assumed

equal in Palestine and Jordan. Having estimated the currency held by the public, we

estimate the money supply M1. It is important to note that we need to take into

consideration the fact that the Jordanian currency (Jordanian Dinar) circulates in both

Jordan and Palestine. Thus, some modification was performed by subtracting the value

of the Jordanian Dinar at the banks in Palestine from the currency in circulation in

6 This is still the case at the time of writing.
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Jordan. So, following the Palestinian Monetary Authority, the currency in circulation in

Palestine is determined using the following formula:

   PALJOR DDCUDDCU 

Where:

 JORDDCIC is the ratio of currency in circulation to demand deposits in Jordan.

 PALDDCIC is the ratio of currency in circulation to demand deposits in Palestine.

Tables (2.1, 2.2, and 2.3) provide summary statistics for estimated monetary variables

(CIC, M1, M2, MB, and demand deposits) in Palestine during three different periods:

(1996-2002); (2003-2011); and (2012-2017). We do so to account for recent fluctuation

in Jordanian currency in circulation due to the influx of Iraqi and Syrian refugees as well

as some significant events that have occurred in Palestine during the examined period.

For example, the first period is considered as a transitional period after the

establishment of Palestinian National Authority in 1994 as a result of Oslo agreement

between Israel and Palestine’s Liberation Organization. Moreover, in 2000, the second

Intifada7 broke out and Israeli government imposed restrictions on the movement on

trade and employment from Palestine towards Israel. The second period (2003-2011),

witnessed the war on Iraq by United States-led coalition in 2003, the global financial

crisis in 2008, oil prices boom in 2003, 2004, and 2008, and the political instability in

Israel and Palestine. The third period (2012-2017) has been characterized by low oil

prices since mid-2014, as well as the Syrian refugee crisis and its implications for the

Jordanian economy as a result of the political instability in Syria since 2011 until now.

7 The political conflicts between Israel and Palestinians that began in 2000.
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Table (2.1): Summary Descriptive Statistics of Monetary Variables, 1996-2002
Variable Mean Standard Deviation Maximum Minimum

Currency in Circulation(CIC) 1002.5 165 1305.0 847.6
Demand Deposits (DD) 687.1 112 828.1 552.1
Money Supply M1 1689.6 256.1 2133.1 1409.6
Money Supply M2 3592.9 797.2 4655.4 2540.8

Monetary Base (MB) 1303.4 217.1 1685.4 1089.4
Source: Own calculations from PMA, PCBS, and CBJ dataset.
Notes: M1=currency in circulation + demand deposits excluding central government deposits, M2=M1+ time
and saving deposits, Monetary Base(MB)=currency in circulation+ banks and financial institutions’ deposits at
PMA + other deposits excluding central government deposits at PMA.

Table (2.2): Summary Descriptive Statistics of Monetary Variables, 2003-2011
Variable Mean Standard Deviation Maximum Minimum

Currency in Circulation(CIC) 1123.8 217.9 1397.7 818.2
Demand Deposits (DD) 1653.1 490 2435.3 1051.8
Money Supply M1 2776.9 691.6 3833 2080.5
Money Supply M2 5807 1362.9 7737.7 4381.0

Monetary Base (MB) 1897.7 491.7 2455.5 1304.8
Source: Own calculations from PMA, PCBS, and CBJ dataset.

Table (2.3): Summary Descriptive Statistics of Monetary Variables, 2012-2017
Variable Mean Standard Deviation Maximum Minimum

Currency in Circulation(CIC) 2361.3 389.9 2897.8 1728.6
Demand Deposits (DD) 4163.2 900.8 5093.8 2610.9
Money Supply M1 6524.5 1279.2 7991.6 4339.5
Money Supply M2 11017.4 1922.8 13900.1 8496.9

Monetary Base (MB) 3511.3 541.5 4300.4 2723
Source: Own calculations from PMA, PCBS, and CBJ dataset.

Based on Tables (2.1, 2.2, and 2.3), the ratio of currency in circulation (CIC) to M1 has

declined from 59.3 percent for the period 1996-2002 to 36.2 percent for the period

2013-2017. This decline of the percentage of CIC to M1 could be attributed to the

PMA’s adoption of strategic transformation plan, which enhanced public confidence in

the banking system, which in turn increasing the amount of deposits and lowering the

percentage of cash held by public (PMA, 2010). Further, the reduction in CIC/M1 ratio

might also be attributed to the ongoing process of financial innovation. The adoption

and introduction of alternative means of payment (credit and debit cards) by most

banks in Palestine may result in all goods becoming less likely to be purchased with
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cash. Table (2.4) shows the improving in using the alternative means of payment (credit

and debit cards) during the period 2009-2017.

Table (2.4): The Improving in the Number of Credit and Debit Cards in Palestine, 2009-2017
2009 2010 2011 2012 2013 2014 2015 2016 2017

Debit Card 285,228 308,962 354,352 410,536 408,636 419,676 466,789 547,019 695,120

Credit Card 29,082 37,374 47,046 56,835 62,931 70,029 82,830 118,076 5,579

Points of Sale 1,745 2,314 3,658 3,926 4,646 5,579 5,987 6,253 5,579

Source: Palestinian Monetary Authority (PMA)

It is expected that the value of currency in circulation would change over time to reflect

the impact of income (nominal GDP) and inflation on currency demand. To this regard,

the annual currency in circulation growth, nominal GDP growth, and inflation rate of

Palestinian economy over the period 1997-2017 are shown in Figure (2.1) below.

Figure (2.1): Annual Growth Rates of Currency in Circulation and Nominal GDP, and Inflation Rates,
1997-2017

Source: Own calculations from PMA, PCBS, and CBJ dataset.

It is noticeable from Figure (2.1) that there is a parallel movements between annual

growth rates of currency in circulation and nominal GDP, and inflation rates. It is also
noticeable that the fluctuations in the rates of growth of the currency in circulation are
less than those in nominal GDP growth and inflation in some years.
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To better understand the currency demand in Palestine, we breakdown the
composition of total currency into its three components; New Israeli Shekel (NIS),
Jordanian Dinar (JD), and US Dollar. We should expect the share of NIS in Palestinian
total currency holdings to be relatively high due to the use of Israeli currency as the
main medium of exchange while JD and US Dollar are mainly used as a store of value.

There are two attempts by Wazir et al. (2011) and Hamed (2015) to estimate the
shares of the NIS, the JD, and US Dollar in Palestinian total currency holdings. To this
purpose, Wazir et al. (2011) asked banks in Palestine to provide them by the total
amount of withdrawn money (WM) of the three different currencies expressed in US
Dollar during 2000-2008. Data are compiled from only two banks (other banks refused
to provide such data) and ratios constructed from those two banks are applied to the
overall banking sector in Palestine. The annual ratio of cash held by public is assumed
to be as follows: RCC=WM/(WM+DD). The results indicate that the average annual
RCC in NIS, JD, and US Dollar during 2000-2008 are 67.7 percent, 29.5 percent, and
26.8 percent, respectively.

On the other hand, Hamed (2015) develops a methodology based on the inventory
approach to separate currency demand into its medium of exchange and store of value
components, and use also this methodology to estimate the shares of each of the two
components in Palestinian total currency holdings. This separation allows to calculate
the shares of the three currencies in Palestinian total currency holdings. The results
indicate that the ratios of cash held by the public in NIS, JD, and US Dollar in 2011 are
43.3 percent, 24.4 percent, and 29.7 percent, respectively. In our study, we assume
that the shares of the three currencies during the period 2000-2007 are similar to their
shares in Wazir et al. While the shares of the three currencies during the period 2008-
2017 are similar to their shares in Hamed’s study. Figure (2.2) shows the movements in

the value of the three currencies (NIS, JD, and US Dollar) during the period 2000-
2017.
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Figure (2.2): The Value of Palestinian Currency Holdings in NIS, JD, and US Dollar, 2000-2017

Source: Own calculations based on Hamed’s results.

Palestine is also a noteworthy case study as it is one of the countries where there are
three major currencies are used in paying wages and pricing goods, although most
goods and services are priced in the NIS and most wages are dominated in the NIS.
Thus, the circulation of three major currencies makes the Palestinian economy highly
vulnerable to foreign exchange risks. Such risks are among the most important risks
the Palestinian economy in general and financial system in particular faces. For
instance, foreign exchange risk facing households is reflected by increased volatility in
the purchasing power of their wages and, consequently, their consumption
expenditures. This in turn distorts the decisions made by firms regarding their input and
output levels. Since the Jordanian Dinar (JD) exchange rate against the US Dollar is
fixed and has remained the same since 1995, the degree of the fluctuations in the New
Israeli Shekel exchange rate against the US Dollar is the main determinant of the
foreign exchange risks experienced by Palestinian households, firms, financial system,
and government.8 Figure (2.3) shows the quarterly percentage changes in the New

Israel Shekel exchange rate against the US Dollar over the period 2000-2018.

8 More precisely, Jordan has traditionally pegged domestic currency to US Dollar. Accordingly, a deterioration of the
exchange rate of NIS against US$ leads to a deterioration of the exchange rate of NIS against the JD. Hence, we
only need to take account of the US$/NIS exchange rate and ignore the JD/NIS exchange rate.
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Figure (2.3): Quarterly Changes in New Israel Shekel Exchange Rate Against the US Dollar,
2000-2018

Source: Own calculation from IMF dataset.

It can be seen from Figure (2.3) that the NIS exchange rate against the US Dollar, and

consequently the NIS exchange rate against JD, experienced a state of instability and

episodes of deterioration and appreciation during the period 2000-2018. Hence, it is

interesting to investigate the influence of the fluctuations in US$/NIS exchange rate on

the demand for currency in Palestine.

3. THEORETICAL FRAMEWORK

3.1 Measuring of Seigniorage
There is no single measure of seigniorage that is generally applicable. It has been

recognized in the literature that several concepts exist to measure the seigniorage and

the suitable concept depends on the monetary environment in which central banks

issue and manage base money and on the specific case under consideration (Drazen,

1985). Seigniorage is most commonly measured by the following four concepts:

Monetary Concept

In monetary concept, seigniorage is measured by the real value of changes in the

monetary base. It is closest to the idea of a government financing current payments by
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taking loans directly at the central bank or what is commonly understood as “using the

printing press”.

hS 











 

Where S is seigniorage, H is the base money (reserve money in the definition of IMF)

which consists of the currency in circulation and the deposits of banks at the central

bank and other deposits excluding deposits of the central government, µ is the growth

rate of nominal balances, and h is real base money.

Opportunity Cost Concept

It is the interest earned by the central bank of investing the resources obtained through

the past issuance of base money in interest-bearing assets.
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Where i is risk-free nominal interest rate on financial instruments other than the base

money. It is also important to mention that the nominal interest rate is used instead of

the real interest rate because it is assumed that money holders increase money

balances when they face inflation to keep the real value of base money constant. This

concept is often used if base money is created through purchases of interest-bearing

assets or outstanding government bonds without any substantial costs or valuation

changes arising. Moreover, and in contrast to the monetary concept which calculates

revenues from newly printed balances, the opportunity cost concept takes into account

only the returns are received by the central bank from a stock of assets accumulated

against the outstanding quantity of base money.

Inflationary Tax

It is the reduction in the real value of the stock of base money. It is often used when the

real rate of interest and economic growth are overwhelmingly dominated by inflation.
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Where  is inflation rate.
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Fiscal Concept

It looks at the net revenues that the fiscal authorities obtain from central banking

operations which are not only linked to the creation of base money but also to its

management. Fiscal concept has also been developed in the literature as “Total

Seigniorage” because the monetary and opportunity cost concepts can be considered

as special cases of the fiscal concept in case the costs of issuance and valuation

changes can be ignored, where the fiscal concept should be used if they matter (Klein

& Neumann, 1990; Neumann, 1996; Cukrowski & Stavrev,1999). The fiscal concept

differs from the monetary and opportunity cost concepts with respect to measuring

seigniorage since it measures seigniorage from the asset side rather than from the

liability side of the central bank balance sheet. Thus, it directly looks at the sources of

revenues by looking at the items backing base money.

3.2 The Determination of the Demand for Currency
There is a large number of studies for estimating money and currency demand.
Economic, financial, technological, political, and cultural factors that affect money and
currency demand differ across countries. The cross-country variations in economic
growth, inflation and interest rates, and the financial innovation (ATMs, credit/debit
cards) are among the important explanatory economic factors. The literature has
identified two main motives for holding cash by public: i) the transaction motive; ii) the
store of value motive.

3.2.1 The Currency Demand for Transaction Purpose
The domestic demand for currency is largely based on the use of currency for
transactions purpose and is influenced by income levels, prices of goods and services,
and the financial innovation. According to economic theory, it is expected that currency
demand depends positively on the income level and the price level due to the fact that
currency is used as a medium of exchange. The medium of exchange function has led
to the development of models where the transaction motive is emphasized such as the
inventory-theoretic model which has its theoretical foundations in Baumol (1952) and
Tobin (1956). In the economic literature, the inventory approach has usually been used
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to estimate transaction demand for money using data on income, market interest rates,
wages, and the cost of cash withdrawal from income generating assets. However, it is
important to mention that although broad economic measure of transactions can be
used, such as GDP, not all the transactions are equally money-intensive. In this
respect, Mankiw and Summers (1986) argue that consumer expenditure is a more
appropriate choice. In Palestinian case, one may argue that the currency composition-
intensity is likely to vary according to the type of consumer expenditure. For example,
expenditures typically associated with small (large) value transactions most probably
are paid with New Israeli Shekel (US Dollar and Jordanian Dinar). Unfortunately,
quarterly historical data on private consumption expenditures is not available in the
Palestinian case, so the variable GDP is used to measure the transaction motive for
currency demand. However, we would expect to find a stronger role of GDP on the
demand of NIS, which is used as a medium of exchange, more than on the demand of
JD and US Dollar which are used as a store of value.

The ongoing process of financial innovation in payment systems may also influence
currency demand. The growing use of alternative payment methods (for example,
credit and debit cards) may result in all goods becoming less likely to be purchased
with cash. Another feature of the financial innovation is the widespread availability of
Automated Teller Machines (ATMs). A rise in the number of ATMs reducing the
transactions costs (time-cost per ATM withdrawal) to consumers compared with the
traditional over-the-counter withdrawal at a branch office, there would be a decline in
the transactions demand for currency. In this regard, a study by Attanasio et. al. (2002)
analyze the average cash holdings in Italy. The results of this study indicate that
individuals who use ATMs withdraw cash more frequently and consequently hold
significantly smaller amounts of cash than individuals who do not use ATMs. In Austria,
based on household survey data, Stix (2004) analyzes the cash withdrawal behavior of
Austrians, and, in particular the impact of ATM transactions and cashless payments on
the demand for cash. The results show that ATM users hold considerably less cash.

However, in the literature there are some studies suggest that the availability of ATMs
by providing relatively easy access to cash could also lead to an increase in the
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transactions demand for currency, especially in the short-term (Gerst and Wilson,
2011). For example, Rinaldi (2001) estimates an error-correction model (ECM) over
the period 1960-1999. The short-run results indicate that the reaction of currency to a
positive shock in ATMs has a first a negative impact but that becomes positive after
one year. This result implies that ATMs contribute to the easy availability of money.

3.2.2 The Currency Demand for Store of Value Purpose
Besides serving as medium of exchange, cash has also a store of value function. In
the Palestinian case, we would expect such a role to be stronger for US Dollar and
Jordanian Dinar currencies due to the fact that, historically, Palestinian trust the US
Dollar and Jordanian Dinar (JD) more than the New Israeli Shekel (NIS).9 When
currency is used as a store of value, there can be a strong elasticity of the demand for
cash with respect to interest rates and exchange rates. Since cash carries no interest
return, one can use the prevailing level of interest rate as an opportunity cost measure
for holding cash. Lower interest rates reduce the opportunity cost of holding currency,
therefore increasing the relative attractiveness of cash.

In general, currency substitution can increase the volatility of currency demand as a
result of shifts between domestic and foreign currency. These shifts can be driven by
political instability or exchange rate expectations. Depreciation expectation episodes
led to shifts from domestic to foreign currencies, reducing the domestic demand for
currency. In Palestinian case, there are three major currencies that circulating in
Palestinian economy and are used in paying wages and pricing goods and services
despite the use of US Dollar and Jordanian Dinar to a lesser extent compared to the
New Israeli Shekel. Thus, a household (firm) operating in a multi-currency environment
is expected to exposure to substantial foreign exchange risk and currency conversion
cost associated with the mismatch between its income and its expenditures. Hence, we
would expect that when the households (firms, commercial banks) in Palestine are
uncertain about how the fluctuations in (US$/NIS) exchange rate in the future will affect
the purchasing power of their currency holdings, they increase their currency holdings

9 Although, in the recent years the share of deposits of US Dollar is declining in favor of the NIS, as a result of the
deterioration episodes of the US Dollar after the world financial crisis in 2008.
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to insure against the foreign exchange risks deriving from uncertainty about future
(US$/NIS) exchange rate. The risks become sharper as the exchange rate volatility
increases.

3.2.3 Other Motives for Currency Demand that Related to Palestinian Case
The net issuance of a central bank can be affected by the inflows and outflows of
currency between countries. Currency demand by non-residents is expected to be one
of determinants of currency demand in countries such as the United States, Germany,
Japan, and Switzerland. However, it seems to be the opposite case in Palestine.
According to Palestinian Monetary Authority (PMA), the commercial banks maintain
higher cash liquidity percentages than those pinpointed in the PMA’s instructions,
especially Israeli Shekels (PMA’s Financial Stability Report, 2017). The high
percentages of NIS cash liquidity can be attributed to the following factors: i) the
reliance on cash in daily transactions, ii) the wages and salaries of Palestinian workers
in Israel, and iii) the cash expenditures by the Palestinian citizens of Israel (Israeli
Arabs) in Palestinian markets. Palestinian workers in Israel and Palestinian citizens of
Israel (Israeli Arabs) bring in the Israeli currency (NIS) issued by the Bank of Israel to
Palestinian territories, which ends up lodged at the banking system in Palestine that
result in high NIS cash liquidity ratio. More precisely, the expenditures, by the
Palestinian citizens of Israel and Palestinian workers in Israel, in Palestinian markets
constitute an additional source of supply of Israeli currency which results in a lower
demand for Israeli Shekels issued and shipped by Bank of Israel to corresponding
banks in Palestine.

In addition to variables mentioned above, a dummy variable is included (D). D is used

to capture the specific shocks that hit the Palestinian economy such as the Israeli

assault on the Gaza strip at the end of 2008 and mid of 2014. We would expect that

conflict periods would be likely to have a negatively impact on the currency demand.
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4. LITERARURE REVIEW

4.1 A Review of Empirical Studies on Seigniorage
In this section we briefly review the empirical studies that have been done, throughout

the world, on seigniorage and give more emphasis on how has seigniorage been

addressed in the literature in Palestine.

A lot of literature, both theoretical and empirical, exists on various aspects of

seigniorage. The original focus of the literature was on revenue maximization (see

Cagan (1956), and Friedman (1971)). Seigniorage was soon incorporated into theories

of public finance; concentrating on models of optimum seigniorage vis-à-vis

conventional taxation (see Mankiw (1987), Grilli (1989), Poterba & Rotemberg (1990),

Trehan & Walsh (1990) and Click (1998)). Moreover, we cannot ignore that seigniorage

is often discussed and analyzed in terms of an “Inflation tax”, a term that was coined by

Milton Friedman (1953). In the long run, inflation is mainly the product of “too much

money chasing too few goods”. As a result of the high level of prices, the real value of

the public’s base money holdings is declining. Therefore, the public will demand more

nominal base money balances in order to keep the real value of their cash balances

constant. Thus, higher prices lead to an increase in monetary seigniorage. Essentially,

economists regard seigniorage as a form of inflation tax and like any other tax, inflation

tax also follows Laffer curve, that is, high inflation rate leads to high revenue up to a

certain level and beyond that rate, revenue begins to decline due to shrinkage of the

base (i.e. real money balances) due to the fact that monetary base is now more costly

to hold. We have also found in the literature that Baily (1956), Marty (1976 and 1994),

Eckstein & Leiderman (1992) examine the welfare cost of inflationary finance. Where

Hochreiter & Rovelli (2002), Baltensperger & Jordan (1997), and Klein & Neumann

(1990) analyze the distribution of seigniorage between the central bank and other

economic entities. On the basis of extensive cross-country analysis, Fischer (1982)

finds that the loss of seigniorage is the major argument against dollarization whereby a

country imports high-power money. Hochreiter, Rovelli & Winckler (1996), and Klein &

Neumann (1990) discuss the implications of legal and institutional regulations govern

the relationship between the government and the central bank and the operational
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details of base money creation on the amount of seigniorage. In this context,

Cukrowski & Fischer (2002) stress the importance of the independence of central

banks from all political authorities to prevent the central bank credit to the public sector

or any preferential financing. Finally, recent studies show that central banks’

seigniorage revenues, especially in advanced economies, are more likely to change in

future driven by financial innovation and the increased use of electronic means of

payment at the expense of the demand of cash (Assenmacher & Krogstrup, 2018).

Furthermore, seigniorage revenues might be much lower than most people think with

interest rates has already been at/or close to zero if one just multiplies monetary base

with the interest rate (Gros, 2016). Thus, one should be careful with proposals under

which the seigniorage is used as reliable source of income.

However, the estimation of seigniorage in Palestine is a challenge due to the absence

of a national currency and the existence of three foreign currencies. Thus, all the

previous studies, which tried to estimate seigniorage in Palestine, has suffered from the

problem of the lack data on currency in circulation and tried to overcome this problem

by finding the appropriate formula to estimate the currency in circulation in Palestine.

This section briefly review these studies:

A pioneering attempt to estimate seigniorage in Palestine was made by Hamed and

Shaban (1993). They estimate the seigniorage by using the monetary concept on

Palestinian currency holdings over the period 1970-1987. The study assumes that

West Bank and Gaza Strip monetary base consist of currency in circulation only since

bank deposits are negligible in this period in West Bank and Gaza Strip. To overcome

the problem of lack data on currency in circulation, they assume that the Palestinian

currency/GNP ratio is equal to the corresponding Israeli ratio. On this basis, the results

show that the average annual seigniorage for the period 1970-1987 is 1.6% of

Palestinian GNP. In their article, Arnon and Spivak (1996a) estimate the seigniorage

that it might accrue to Palestinian Monetary Authority in case of issuing national

currency under different growth and inflation scenarios. To this purpose, Arnon and

Spivak use the monetary concept on the long run share of the new currency in overall
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money which was inversely related to the inflation rate. Moreover, they overcome the

problem of the lack data on currency in circulation in Palestine by assuming that the

economy of West Bank and Gaza Strip is more similar to the Arab neighbors than to

Israel since the velocity of money is much higher in Israel. So, they estimate demand

for money (M1) functions for Syria, Jordan, and Egypt, and with the assumption that

the money multiplier is 1.5, they predict the demand for money in West Bank and Gaza

Strip for different scenarios of growth and inflation. The findings indicate that the

maximum seigniorage occurs at an inflation rate of 5%. At this inflation rate, the

average seigniorage over the first five years of issuing the national currency is

estimated at 4.6% of Palestinian GDP, while the long run steady state seigniorage is

1.2% of Palestinian GDP per annum.

In the same line with Arnon and Spivak (1996a), Schiavo (1999) examines how much

the Palestinian Monetary Authority (PMA) lost seigniorage as a result of the absence of

a Palestinian currency for the period 1986 to1998. He assumes that the economy of

West Bank and Gaza Strip is similar to the economic behavior of Arabic countries, so

he agrees with Arnon and Spivak but he adds that we should take into account the

significant economic interaction between Israel and West Bank and Gaza Strip despite

the wide disparities between the two economies. Therefore, he estimates the demand

for currency in Syria, Jordan, Egypt, and Israel. The results indicate that the

seigniorage gain is estimated at 3.62% of Palestinian GDP in 1998.

Another estimate of seigniorage and currency in circulation in Palestine was made by

the Bank of England which estimate seigniorage revenue for 44 developing countries

for three different sub-periods; (1979-1983), ( 1984-1988), and (1989-1993). In contrast

with the previous studies, the Bank of England estimates seigniorage by using the

inflation tax concept on the central bank’s liabilities in reserve money, but it also makes

some adjustments for interest payments on bank reserves. The results suggest that the

steady state seigniorage gains from the existence of a Palestinian currency would be

smaller than those estimated by Hamed and Shaban (1993) or Arnon and Spivak

(1996a). In his article, AL-Zaghah (1996) attempts to refute the political claims of the
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Israeli politicians regarding the issuance of Palestinian currency, stressing that there is

an economic goal that is attributed to the seigniorage gains that the Israeli government

gets as a result of trading Israeli currency in Palestine. To estimate the money supply

in Palestine, AL-Zaghah follows the procedure of World Bank,10 which estimates the

allocation of the money supply in Palestine between the New Israeli Shekel and the

Jordanian Dinar. By using a formula based on the relative size of the economy,

seigniorage revenue is estimated at $537.8 million in 1991.

To estimate the amount of a new Palestinian currency which would be hold, Erickson

Von Allmen and Fisher (2001) calculate the median of currency-GDP ratio for 100

economies with per capita income closer to per capita income in Palestine. They define

siegniorage as the interest earnings on the foreign exchange reserves because they

argue that the Palestinian currency must be backed by the foreign exchange reserves.

On this basis and with assumed interest rate of 5% on the corresponding foreign

exchange reserves, this results in an estimate of seigniorage at $12 million in 1999,

equivalent to 0.3% of Palestinian GDP.

There are other various estimates of currency in circulation and money supply in

Palestine. In this context, Wazir et al. (2011) estimate the Palestinian currency in

circulation for the period 1996 to 2008 on the assumption that individuals and financial

institutions in Palestine have similar behavior in terms of the money demand as in

Jordan. Therefore, the ratio of currency in circulation to demand deposits is assumed to

be equal in Palestine and Jordan. Having estimated the currency held by the public,

they estimate the money supply M1 using Jordanian currency-demand deposits ratio.

Based on Wazir et al. (2011) calculations, the currency in circulation is estimated at

28.3% of Palestinian GDP. The most recent attempts to estimate seigniorage was

made by Hamed (2015), who estimates the Palestinian currency in circulation, and

hence the money supply under two alternative assumptions. The first alternative

assumed that the Palestinian currency-GDP ratio is equal to the Jordanian currency-

GDP ratio (9.98%). The second alternative assumed that the Palestinian currency-GDP

10 See World Bank (1994), Jordan-Peace and the Jordanian Economy
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ratio is equal to the median currency-GDP ratio for the 17 Arab countries (8.69%). He

estimates the seigniorage by calculating the change in currency in circulation in 2012

and adding the result to the change in total cash holdings by commercial banks in 2012.

The Palestinian total seigniorage in 2012 ranged between $364 million (based on

Jordanian currency/GDP ratio assumption) to $384 million (based on median

currency/GDP ratio for 17 Arab countries assumption), or 3.2% to 3.4% of Palestinian

GDP.

4.2 A Review of Empirical Studies on Currency Demand
While there is a large number of studies that have examined the traditional

determinants of currency demand (including the GDP growth or private consumption,

inflation, deposit interest rate, exchange rate, and innovation in the payment systems),

there is a limited number of studies that have examined whether these traditional

determinants of currency demand are able to explain the demand for different

denominations of currency. Moreover, there are some studies that aim at producing

daily forecasts of currency in circulation. In this respect, a number of central banks of

advanced, emerging, and developing countries use models to forecast the daily change

of their currency in circulation to calibrate the volume of their monetary operations. For

example, Khatat (2018) builds two types of currency in circulation (CIC) models: i) a

first generation based on the theory of transaction and portfolio demand for money, and

ii) a second generation developed by central banks to produce daily CIC forecasts in

the context of the management of banking system liquidity. In order to capture the

impact of GDP growth, inflation, and central bank policy rate on the demand for cash in

Brazil, Kazakhstan, Morocco, and New Zealand, the author employs Vector

Autoregression (VAR) model by using quarterly data over different estimation periods.

Moreover, the author applies Autoregressive Integrated Moving Average (ARIMA)

modeling to forecast the daily currency in circulation for the same countries as well as

Sudan. ARIMA models including dummy variables to account for the different seasonal

patterns and calender effects. These dummy variables are: i) variables related to intra-

weekly seasonality (such as trading day effect, ii) variables related to intra-monthly

seasonality (such as payroll dates effect, and iii) variables related to intra-yearly
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seasonality (such as those related to Christmas for Brazil and New Zealand, as well as

Easter for New Zealand, and Eid Al-Adha (Festival of the Sacrifice), and Eid Al-Fitr

(Festival of Breaking the Fast) for Morocco and Sudan).11 Estimation results of VAR

models show that the coefficients associated with the policy rate lags in the equation

where the growth rate of CIC is the dependent variable are not statistically significant.

The findings of ARIMA models indicate that there is a significant effect of dummies

related to the intra-weekly seasonality, intra-monthly seasonality, and intra-yearly

seasonality on the daily change of the CIC in five countries. More precisely, there is a

clear trading day effect on Fridays for Brazil, Kazakhstan, and Morocco, and on

Thursday for New Zealand. This implies that the CIC increases just before the

weekend and decreases after the weekend. The CIC also increases with salary

payments, which occur twice a month in Kazakhstan and New Zealand, and once a

month in Brazil, Morocco, and Sudan. Finally, the CIC increases during the holidays

periods and toward the end of the year.

This is confirmed by Balli and Elsamadisy (2010) who examine the effect of Islamic and

Gregorian calendars (the effects of holidays, weekends, and religious and national

days) on forecasting the currency in circulation (CIC) for the state of Qatar by

employing forecasting technique (seasonal ARIMA) for daily data. They find a

significant effect of major religious events related to the Islamic calendar (such as Eid

Al-Adha (Festival of Sacrifice) and Eid Al-Fitr (Festival of Breaking the Fast)) on

forecasting the CIC issued by Qatar Central Bank.

Recent work focusing on the modeling of currency demand by denomination was made

by Rua (2017) who investigates the main factors that have been driving the total

demand for currency in Portugal (a small open economy within the Euro area) as well

as the demand for each denomination individually (namely €500, €200, €100, €50, €20,

€10, besides coins) to capture the interactions between these denominations, both

over the short and long-run. Besides the traditional drivers of currency demand

(including nominal private consumption components, short-term interest rate, long-term

11 Eid Al-Adha and Eid Al-Fitr are the two Islamic holidays celebrated worldwide each year.
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interest rate), Rua (2017) expands the traditional model of currency demand to include

other variables to assess the role of financial innovation in payment systems (such as

the value of payments with credit/debit cards issued by domestic banks and cheques,

the number of available Point-of-Sale, and the number of ATMs), the role of tourism

(such as expenditures by non-residents, and foreign card payments), and the role of

the shadow (underground) economy (unemployment rate is used as a proxy for the

size of shadow economy) on currency demand in Portugal. The determinants of

currency demand are investigated using Dynamic Seemingly Unrelated Regression

(DSUR) framework to estimate the long-run relationships. For modeling the short-run

relationships, a SUR ECM framework is employed. The results provide empirical

evidence on the positive effect of transaction motive on the currency demand for all

denominations. However, the type of consumer expenditure changes across

denominations. More precisely, private consumption of typically high value goods (such

as durable goods) influence the demand of higher banknote denominations (namely

€500, €200, €100, and €50 banknotes) whereas low-price goods such as food are

more important for the demand of €5 banknotes and coins. Moreover, the results also

provide empirical evidence on the negative effect of the interest rate (opportunity cost

of holding money) on the demand for the highest denominations. In addition, the results

suggest that unemployment influences positively the demand for almost all banknotes.

Thus, the author concludes that a high unemployment encourages people to work

underground. Concerning the impact of alternative methods of payment on currency

demand, the results show that card payments affect negatively the demand for

relatively high denominations as cash is less convenient for larger transactions. On the

other hand, the widespread availability of ATMs impacts positively, in the short-run, the

demand for €20 and €10 banknotes as these denominations account for the most of

banknotes loaded at ATMs. Regarding the effect of tourism, the results indicate that

tourism influences negatively most of the denominations, except €20 and €10

banknotes and coins, as the expenditure by tourists constitutes an additional source of

supply of euro currency. However, in the cases of €20 and €10 banknotes, the author

explains that a positive relationship can be due to the fact that tourists also withdraw
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cash at ATMs. Since ATMs in Portugal are basically loaded with €20 and €10

banknotes, then tourism leads to an increase in demand for these denominations.

In the same line, Nachane et al. (2013) investigate the impact of traditional

determinants (GDP, inflation, and deposit rate) on aggregate demand for currency in

India as well as the demand for various types of currency denominations. To this

purpose, they split cash into three denomination categories: small (up to 20), medium

(50 and100), and large (500 and 1000). To estimate the factors determining the total

demand for currency, they employ Vector Error Correction Model (VECM) framework

for annual data over the period (1989-2011) as well as for quarterly data over the

period (1996:Q1 to 2011:Q4). However, to assess the factors determining the demand

for each category of currency denominations, they estimate VECM for annual data over

the period (1970-2011). In addition, besides VECM framework, they run a Seemingly

Unrelated Regression (SUR) model to capture the inter-relatedness between

banknotes of different denominations for annual data over the period (1990-2011). The

empirical results of modeling currency demand at aggregate level are in agreement

with the prediction of the theory. The positive signs found with GDP growth and

inflation indicate that an increase in the GDP growth and inflation leads to an increase

in the growth of currency in circulation (CIC) while the negative sign found in the

deposit rate indicates that deposit rate influences negatively the CIC growth, as

expected. However, the results of VECM of modeling demand for each category of

currency denominations show that the demand for small denomination banknotes is

influenced positively by GDP growth whereas the demand for large denomination

banknotes is more likely to be influenced by the deposit rate due to the fact that small

denomination banknotes are used mainly for cash transactions while large

denomination banknotes are likely to be used as a store of value. Regarding the results

of SUR model, inflation is found to have a significant positive impact on the medium

denomination banknotes only. On the other hand, per capita GDP has a significant

positive (negative) impact on the large (small and medium) denomination banknotes.

Finally, an increase in deposit rate increases the demand for small and medium

denomination banknotes, but it decreases the demand for large denomination

banknotes.
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To our knowledge, and as the result of data scarcity (mainly monetary data) and the
absence of a national currency, there is only one attempt by Palestinian Monetary
Authority (Inflation Report, 2010) to model the demand for total money holdings, in the
three different currencies, by public in Palestine. The Palestinian Monetary Authority
(PMA) builds a standard simple functional form of money demand (M2) where it
depends upon real GDP and prices, which is known as the transactions demand for
money. However, it is also important to mention that because of the lack of available
data on long-term interest rate in Palestine, the interest rate was not included in the
model of the Palestinian Monetary Authority, and therefore the speculative motive was
not examined for the demand for money. However, for the Palestinian case, the model
is expanded to include exchange rate of US Dollar against NIS (NIS/US$)12 and two
dummy variables to account for the political conflict and turmoil on money demand
(M2). The model is estimated by using Vector Error Correction Model (VECM)
framework on quarterly data over the period (2000Q1-2010Q4). The results are in line
with economic theory. In other words, real GDP and inflation have a significant positive
influence on money demand. On the other hand, the results also reveal the presence
of a significant positive effect of NIS/US$ exchange rate on money demand. This
implies that an appreciation of the NIS leads to increase in the demand for total money
holdings by public. In this context, it is worth mentioning that the Palestinian Monetary
Authority (PMA) investigates the equilibrium of the money market over the period
2000-2010 and show that there is an excess demand for money during the periods of
high appreciation of the NIS. On the contrary, there is an excess supply of money
when NIS is highly depreciated. In addition, the coefficients on the dummy variables
are significantly negative, implying that money demand is affected by the political
conditions in Palestine.

In this light, the main contribution of our study to the literature is threefold. First, unlike

the previous studies, which have calculated the total seigniorage that is generated by

Palestinian economy at aggregate level, this study calculates the value of seigniorage

revenue received by the central banks in Israel, Jordan, and United States. Second,

12 NIS/US$ exchange rate is defined as the number of US$ per NIS.
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unlike the attempt of Palestinian Monetary Authority (PMA), which has examined the

major traditional determinants of total money demand (M2), this study uses an

encompassing model to capture the main traditional motives of currency demand

besides other new variables. Third, while the attempt of PMA has modeled money

demand at aggregate level, this study models currency demand by using an

econometric estimation technique (SUR) that examines the determinants of demand for

each of the three currencies individually and, at the same time, it captures the

interactions between the three currencies. So we hope that this research will enrich the

literature on the currency demand in Palestine and will allow to draw implications for

the decision that should be taken to issue a national currency.

5. METHODOLOGY, DATA, MEASUREMENT FORMULA, AND MODEL SPECIFICATION

5.1 The Econometric Methodology
To achieve the objectives of this study, we first estimate the seigniorage loss for the

existence of three foreign legal tender currencies in Palestine. More precisely, we

estimate the division of seigniorage between the central banks of Israel, Jordan, and

United States. Next, we build an econometric model to examine whether the traditional

determinants of currency demand, including the nominal GDP and deposit interest rate,

are able to explain the behavior of currency demand in Palestinian case.

Thus, to achieve the first objective of this study, we measure seigniorage for each of

the three currencies by using the monetary concept. This concept has been proven to

be the most appropriate concept for countries where financial markets are

underdeveloped, tax systems are inefficient, and where the government ultimately

finances the budget deficits by the central bank. However, to achieve the second

objective of this study, which is modeling the currency demand for each of the three

currencies circulating in Palestine, we use the Seemingly Unrelated Regressions (SUR)

framework. This econometric technique, proposed by Arnold Zellner (1962), is a

generalization of a linear regression that consists of a set of regression equations, each

having their own dependent variable and potentially different explanatory variables.

The model can be estimated separately, equation by equation, using standard ordinary
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least squares (OLS). However, SUR offers a convenient way to estimate several

equations with potentially different explanatory variables together in more efficient way

than the standard OLS when the set of regression equations are correlated through the

error terms. In fact, if they are not correlated, then the SUR estimates are equivalent to

equation-by-equation OLS estimates, so there is no gain in estimating the system

jointly.

The major constraint in choosing the econometric approach, in Palestine, is the

availability and quality of official data. Therefore, the most efficient way to model the

demand for the three currencies (NIS, JD, US Dollar) is to estimate Seemingly

Unrelated Regression (SUR) model that suppose there is interactions among the three

currencies so might be correlated through the error terms.

5.2 Data Collection and Sources
We use annual data from 2008 to 2017 to estimate the value of seigniorage generated

by the Palestinian economy and received by the central banks in Israel, Jordan, and

United States. To examine whether the traditional determinants of currency demand,

along with other factors, are able to explain the behavior of currency demand in the

Palestinian case, we use quarterly time series data for the period 2008Q1-2018Q3. It is

important to mention that we choose these years due to the lack of quarterly time

series for some variables before 2008. Data are obtained from the official publications

of the Palestinian Central Bureau of Statistics (PCBS), Palestinian Monetary Authority,

International Monetary Fund: International Financial Statistics (IFS) and Financial

Access Survey (FAS), Central Bank of Jordan (CBJ), and Jordan Department of

Statistics (DOS).

The dependent variable is the value of currency in circulation in New Israeli Shekel

(NIS), Jordanian Dinar (JD), and US Dollar. So we need to construct three series of

currency in circulation; CICNIS, CICJD, and CICUS$. As noted earlier, scarcity of data,

mainly monetary data, is the main research problem in Palestine. So to estimate the

money supply in Palestine, and hence the other monetary variables, we follow the
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Palestinian Monetary Authority (PMA) estimate that depends upon the assumption that

individuals and financial institutions in Palestine have similar behavior regarding the

money demand as in Jordan. Therefore, the ratio of currency in circulation to demand

deposits is assumed equal in Palestine and Jordan. To find the shares of each

currency in the Palestinian total currency holdings, we assume that the shares of the

three currencies during the period 2008Q1-2018Q3 are similar to their shares in

Hamed’s study. Hence, the ratios of cash held by the public in NIS, JD, and US dollar

are 43.3%, 24.4%, and 29.7%, respectively.13 It is assumed that these ratios are fixed

during 2008Q1-2018Q3. This might affect our estimates of currency demand and,

hence, such estimates must be treated with caution.

To capture the effect of financial innovation in payment systems, we consider the

number of available Point-of-Sale (POS) terminals as it stimulates the use of

credit/debit cards and, hence, reduces the average cash holdings. We also collect data

on the number of ATM machines as it can also influence negatively the demand for

cash.

To account for the impact of changes in NIS exchange rate against the US$ on the

currency demand, we measure the (US$/NIS) exchange rate volatility as a proxy for

exchange rate uncertainty. It has been recognized in empirical literature that different

methods to measure the exchange rate volatility and there is no generally accepted

method to measure volatility. The most standard measure of uncertainty that was used

in number of studies, as well as in our study, is the standard deviation of the daily

percentage change of the nominal exchange rate (Frenkel and Mussa, 1980). This

measure is used in finance to measure the riskiness of an asset as a store of value.

13 Percentages do not add up because of holdings in other currencies.
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Therefore, it seems that this measure is appropriate for our kind of analysis to measure

the riskiness of currency holding by public as a store of value.14

Given the nonavailability of data on the cash expenditures by the Palestinian citizens of

Israel (Israeli Arabs) in Palestinian markets, we consider the number of Palestinian

workers in Israel, which is released by PCBS, to capture the effect of wages and

salaries of Palestinian workers in Israel on the demand for the Israeli currency (NIS).

The Palestinian Monetary Authority (PMA) database is the main source for most of

monetary variables and the number of Point-of-Sale terminals. Moreover, data on

different types of bank deposits and deposit rates of the three currencies for the period

under study are also provided by the Palestinian Monetary Authority (PMA). Data for

the number of Automated Teller Machines (ATMs) per 100,000 adults comes from

IMF’s Financial Access Survey. Because the number of ATM and Point-of-Sale

terminals are available on an annual basis, annual observations have been interpolated

on a quarterly frequency using the “quadratic match sum method” in the software

package EVIEWS.

All the variables, except the deposit rates, and the number of ATM and Point-of-Sale

terminals, are seasonally adjusted using the X-13 ARIMA technique. Table (5.1)

provides a definition of the variables used in this chapter as well as their sources.

14 The exchange rate volatility is calculated by the following formula:
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Where, tR is the daily percentage change of nominal exchange rate for each quarter, R is the average daily

percentage change of exchange rates , tR , in each quarter, and T is the number of time periods in each quarter.
The daily percentage change of exchange rate is calculated by using the following formula:

1loglog  ttt eeR . Where telog is the log of current exchange rate, 1log te is the log of previous
exchange rate.
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Table (5.1): Variables, Definitions, and Data Sources
Variable Definition Source

CIC Currency in circulation
Own calculation using
data from PMA and

CBJ
Nominal GDP Gross Domestic Product at current prices PCBS
Interest rate Quarterly deposit interest rate PMA

US$/NIS Exchange Rate
Volatility

The quarter standard deviation of daily percentage
change of the exchange rate

Own calculation using
data from BoI

Employed Workers in
Israel The number of Palestinian workers in Israel PCBS

ATM per 100,000 adults The number of Automated Teller Machines per
100, 000 adults FAS

Point-of-Sale(POS) The number of Point-of-Sale terminals PMA
Note: PCBS= Palestinian Central Bureau of Statistics, CBS= Central Bureau of Statistics (Israel), FAS=IMF’s
Financial Access Survey, PMA= Palestinian Monetary Authority, CBJ= Central Bank of Jordan, BoI=Bank of Israel,
US$/NIS exchange rate is defined as the number of NIS per US$.

5.3 Measurement Formula and Model Specification
5.3.1. Measurement Formula for Seigniorage

As mentioned earlier, there is no single measure of seigniorage that is generally

applicable. It has been recognized in the literature that several concepts exist to

measure the seigniorage and the suitable concept depends on the monetary

environment in which central banks issue and manage base money and on the specific

case under consideration (Drazen, 1985). However, the monetary concept has been

proven to be the most appropriate concept for countries where financial markets are

underdeveloped, tax systems are inefficient, and where the government ultimately

finances the budget deficits at the central bank.

Under the monetary concept, seigniorage (S) is measured by the value of changes in

the monetary base as follows:

1,  tiitit HHS

Where: itS is the annual seigniorage for each currency i {New Israeli Shekel,

Jordanian Dinar, and US Dollar} over the period  20172008 t , and H is the

monetary base (reserves money in the definition of IMF) which consists of the currency

in circulation, banks and financial institutions’ deposits at PMA, and other deposits
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excluding central government deposits. It is important to mention that in our

calculations of seigniorage loss, we focus only on the currency in circulation in the

definition of monetary base and ignore the deposits of banks because when a country

adopts a foreign currency, losses from revenues on currency in circulation are the most

relevant figures to consider, because this country does not necessarily lose revenues

from non-interest bearing deposits held by banks at the central bank, as long as it

enforces reserve requirements on banks and as long as it doesn’t remunerate these

deposits. In the Palestinian case, since 1995 and in the aftermath of the establishment

of Palestinian Monetary Authority (PMA) the Palestinian economy has been able to

keep some of its seigniorage because the PMA enforces reserve requirements on

deposits at the Palestinian banking system and the seigniorage generated by investing

bank reserves have been retained by the PMA. Hence, we calculate the annual

seigniorage by finding the value of changes in currency in circulation in two

consecutive years.

5.3.2 Model Specification for Modelling Currency Demand
The model presented in this chapter captures the major traditional determinants of

demand for currency including the GDP (to account for transactions demand), deposit

interest rate (opportunity cost for holding currency). We update the model by adding

other three variables to assess the role of financial innovation in payment systems

(such as the number of available Point-of-Sale terminals, and the number of ATM

terminals), the impact of Palestinian workers in Israel, and the role of the exchange rate

volatility of NIS against the US Dollar. We also add a dummy variable to assess the

effect of political conditions on the currency demand in Palestine. For this purpose, an

encompassing model is used to capture the main drivers of currency demand.

Following Rua (2017), and Nachane et al. (2013), who use SUR model, the general

specification for currency demand can be written as:
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ititititiititiiit DPOSATMLaborEXRDRGDPCIC   6543210

Where:

itCIC is the total value of currency in circulation in Palestine for each currency i {New

Israeli Shekel, Jordanian Dinar, and US Dollar} over the period  3201812008 QQt  ,

GDP represents the nominal GDP, itDR is the deposit rate of each currency i {New

Israeli Shekel, Jordanian Dinar, and US Dollar} over the period

 3201812008 QQt  , EXR is the (US$/NIS) exchange rate volatility, Labor is the

number of Palestinian employed workers in Israel, ATM is the number of ATM

machines per 100,000 adults, POS is the number of Point-of-Sale terminals, D is a

dummy variable equals one during (2008Q4-2009Q1), (2014Q3-2014Q4) and zero

otherwise, and it is the error terms, that are independent across time, but have cross-

equation contemporaneous correlations.

 Suppose we start with the general case, so a system of fixed number of S multiple

linear regression equations each with T observations can be formulated as:

iit

K

k
ikiktit KkSiTtxy

i

,...,1;,.....,1;,.....,1,
1






Where ity is the tht observation on the tht dependent variable which to be estimated by

the thi regression equation, iktx is the tht observation on the thk explanatory variable

appearing in the thi equation, ik is the coefficient associated with iktx at each

observation, and it is the tht value of the error term associated with thi equation.

 Then, with all observations stacked, the model of S equations can be formulated as:

Sixy iiii ,.....,1,  

Where: iy is )1( T vector with elements ity ; ix is )( iKT  matrix whose columns

represent the T observations on an explanatory variable in the thi equation; i is a

)1( iK vector with elements ik ; and i is a )1( T vector of error terms.
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 Further, these S equations can be written in matrix form as:
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The assumption of the SUR model is that the stacked error terms )( have zero mean

( 0)( E ) and are independent across time and homoskedastic. But, for a given date

the error terms may have contemporaneous correlations across equations. Thus, the

variance of error terms in equation i is Tiitiit IXE   , where tt  and the

covariance of error terms across equations i and j is Tijjtit IXE   , where ji  .

So the overall variance-covariance matrix that needs to to be estimated to capture the

residuals correlation across equations is  : TI , where  ij the SS  matrix

of each observation that represents the coveriance of error terms across equations,

TI is the matrix Kronecker product15, TI is theT - dimensional identity matrix.

Finally, having the SUR model in matrix form   XY , and by using the feasible

generalized least squares approach like Zellner (1962) we can estimate the vector 

and the variance-covariance matrix of  :

  YXXXfGLS
111ˆ   and     11ˆ  XXVar fGLS

15 Kronecker product is an operation on two matrices of arbitrary size resulting in a block matrix.
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It is well known that GLS estimator is equivalent to OLS estimator when:i) there is no

contemporaneous correlation ( jiij  ,0 ); or (ii) the same set of independent

variables are included in each equation ( SXXX  .....21 ). To this regard, it should

be noted that in our model, the independent variables are not the same in the multiple

linear regression equations.

6. ESTIMATION RESULTS

6.1 Seigniorage Generated by the Palestinian Economy
We calculate the annual seigniorage loss, as a percentage of nominal Palestinian GDP,

for each of the three currencies by using the monetary concept, the changes in

currency in circulation in two consecutive years, for the period 2008 to 2017. For each

currency, the shares of change in currency in circulation to Palestinian GDP are

calculated and presented in Table (6.1). However, seigniorage loss, in value terms, is

presented in Table (A1) in the appendix.
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Table (6.1): Seigniorage Revenue (as Shares of Palestinian GDP) Received by Bank of Israel,
Central Bank of Jordan, and Federal Reserve, 2008-2017

Year
Total

Seigniorage
(%GDP)

Seigniorage to
Israel (%GDP)

Seigniorage to
Jordan (%GDP)

Seigniorage to
U.S.A (%GDP) Inflation Rate

(%)
NGDP Growth Rate

(%)

2008 4.00 1.73 0.98 1.19 9.89 21.21

2009 -0.40 -0.18 -0.10 -0.12 2.75 8.91

2010 1.45 0.63 0.35 0.43 3.75 22.63

2011 0.01 0.004 0.003 0.003 2.88 17.42

2012 2.93 1.27 0.72 0.87 2.78 7.78

2013 4.73 2.05 1.15 1.41 1.72 10.61

2014 -0.34 -0.15 -0.08 -0.10 1.73 1.92

2015 0.47 0.20 0.11 0.14 1.43 -0.34

2016 2.05 0.89 0.50 0.61 -0.22 5.94

2017 1.98 0.86 0.48 0.59 0.21 7.99

Average 1.69 0.73* 0.41* 0.50*

Source: Own calculations based on PMA dataset.
* The sum of percentages don't match the total because of holdings in other currencies.
Note: Inflation is the percentage change in CPI, and NGDP Growth is the percentage change in Nominal
GDP.

The results in Table (6.1) show that the total seigniorage that is generated by the

Palestinian economy for the period 2008-2017 averaged at 1.69 percent of Palestinian

GDP (equivalent to $186.8 million). Moreover, the results also show that the

Palestinian seigniorage received by the Bank of Israel, Central Bank of Jordan, and the

Federal Reserve for the period 2008-2017 averaged at 0.73 percent (equivalent to

$80.9 million), 0.41 percent (equivalent to $45.6 million), and 0.50 percent (equivalent

to $55.5 million), respectively, of Palestinian GDP. It is noticeable from Table (6.1) that

seigniorage increases with economic growth and moderate inflation. This relationship

between seiniorage, GDP growth, and inflation rate over the period 2008-2017 is also

confirmed by visual evidence from the Figure (6.1) below.
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Figure (6.1): The Annual Total Seigniorag Rates (%GDP), Nominal GDP Growth Rates, and
Inflation Rates, 2008-2017

Source: Own calculations based on PMA dataset.

Moreover, the differences in seigniorage rates obtained by the three countries (Israel,

Jordan, and United States) can be explained by the differences in the ratio of each of

the three circulated currencies in Palestinian economy to the Palestinian GDP. The

ratio of currency to Palestinian GDP, for each of the three currencies, over the period

2008-2017 is shown in Figure (6.2) below.

Figure (6.1): The Average Annual Cash to GDP Ratio of New Israel shekel (NIS), Jordanian
Dinar (JD), and US Dollar, 2008-2017

Source: Own calculations based on PMA dataset.
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6.2 Modeling Demand for Currency
In what follow, we try to capture the effect of major traditional determinants of demand

for currency including the GDP (to account for transactions demand) and deposit

interest rate (opportunity cost for holding currency). We update the model by adding

other three variables, that are relevant in the Palestinian case, to assess the role of

financial innovation in payment systems (such as the number of available Point-of-Sale

terminals, and the number of ATM terminals), the impact of Palestinian workers in

Israel, and the role of the US$/NIS exchange rate volatility. For this purpose, an

encompassing model is used to capture the main drivers of currency demand. The

currency demand model is estimated by performing the Seemingly Unrelated

Regression (SUR) framework. Such a modeling procedure allows to model the demand

for each of the three currencies (NIS, JD, and US Dollar) individually as well as to

capture the interactions between them.

6.2.1 Unit Root Test for Stationary
The starting point of the analysis is to use the Augmented Dickey-Fuller (ADF) test to

check that whether the series are stationary or not.16 Applying the ADF test to the

levels of the series for three cases; with intercept, with trend and intercept, and none

(without trend and without intercept). The results of ADF test in Table (6.2) indicate that

the null of the presence of a unit root (non-stationarity) is not rejected for all series in

their levels. We proceed by checking if the first difference is stationary which turns out

to be the case for most series except for the series of the number of ATM machines,

and the deposit rate of US Dollar. Therefore, these variables are second-differenced so

as to remove the unit root.

16 The ADF is applied by using an automatic lag-length option, then the Dickey and Fuller (1979) critical values are
used to reject or accept H0 (H0 : series Xt has a unit root); if the absolute value of t_statistic is greater than the critical
value, then H0 is rejected.
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Table (6.2): Augmented Dicky-Fuller Unit Root Test
WITH INTERCEPT

(t-Statistic)
WITH TREND & INTERCEPT

(t-Statistic)
NONE

(t-Statistic)

Level 1st

Difference
2nd

Difference Level 1st

Difference
2nd

Difference Level 1st

Difference
2nd

Difference
CIC(NIS) -0.301 -7.685*** -1.753 -6.339*** 2.272 -6.681***
CIC(JD) -0.301 -7.685*** -1.753 -6.339*** 2.272 -6.681***
CIC(US$) -0.301 -7.685*** -1.753 -6.339*** 2.272 -6.681***
NGDP -1.651 -6.644*** -1.492 -6.882*** 2.753 -5.403***
DR(NIS) -1.423 -7.689** -4.078** -7.677** -0.391 -7.724***
DR(JD) -1.085 -9.627*** -2.716 -9.656*** 0.281 -9.764***
DR(US$) 2.903 -1.058 -8.020*** -0.292 -10.55*** -7.791*** 2.987 -0.302 -7.640***

(US$/NIS)EXR -3.245** -8.045*** -3.576** -7.975*** -1.905* -8.083***
Labor -0.308 -7.196*** -3.684 -7.110*** 1.995 -6.403***
ATMs -2.745* -2.562 -8.325*** -0.816 -3.772** -8.215*** 1.209 -1.770* -8.391***
POS -1.621 -3.077** -1.434 -4.116** 1.054 -2.371**

Level of
Significance CRITICAL VALUES

1% -3.601 -3.610 -3.621 -4.205 -4.205 -4.227 -2.621 -2.629 -2.626
5% -2.935 -2.939 -2.943 -3.527 -3.527 -3.537 -1.949 -1.950 -1.950
10% -2.606 -2.608 -2.610 -3.195 -3.195 -3.200 -1.612 -1.611 -1.612

Note: CIC(NIS), CIC(JD), CIC(US$), NGDP, DR(NIS), DR(JD), DR(US$), (US$/NIS)EXR, Labor, ATMs, and POS
account for currency in circulation in NIS, currency in circulation in JD, currency in circulation in US$, nominal
GDP, deposit rate of NIS, deposit rate of JD, deposit rate of UD$, the number of Palestinian employed workers
in Israel, the exchange rate volatility of NIS against the US$, Automated Teller Machines per 100,000 adults,
and Point-of-Sale.
*** , **, * denote rejection of null hypothesis at 1% , 5%, 10% level of significance, respectively.

6.2.2 Test for Cross-Sectional (Contemporaneous) Correlation:
To make sure that there is a contemporaneous correlation between errors across

different equations, the Lagrange Multiplier (LM) test of Breusch and Pagan (1980) is

applied to test the null hypothesis, 0H : The error terms across equations are

independent; against the alternative that 0H is not true. Since the corresponding

probability value of the Chi-Square statistics is less than 5% (p-value is 0.0000), the

null hypothesis is rejected and conclude that the error terms are correlated across the

equations of currency demand, and joint estimation leads to more efficient estimation

rather than the standard OLS equation-by-equation estimation. Table (6.3) reports the

cross-correlation matrix that shows the correlation coefficients of the residuals among

the currency demand equations.
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Table (6.3): Correlation Matrix of Residuals
CIC in NIS CIC in JD CIC in US Dollar

CIC in NIS 1.0000
CIC in JD 0.9937 1.0000

CIC in US Dollar 0.9900 0.9951 1.0000
Breusch-Pagan test of Independence:  32 = 121.268, Prob. = 0.0000
Source: Researcher’s result using Stata 11 software package.

It is noticeable from Table (6.3) that there is a high correlation coefficients of the

residuals among the currency demand equations.

6.2.3 Estimation Results for Seemingly Unrelated Regression (SUR) Model:
We perform SUR model to examine the factors that influence the demand for each of the

three currencies (NIS, JD, and US Dollar) as well as to capture the interactions

between the three currencies. The relationship between each currency demand and its

determinants can be written as:
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Where tNISCIC , is the total currency holdings in NIS; tJDCIC , is the total currency

holdings in JD; tUSCIC , is the total currency holdings in US Dollar. tNISDR , is deposit rate

of NIS; tJDDR , is deposit rate of JD; tUSDR , is deposit rate of US Dollar.

Table (6.4) reports the empirical results of the system of equations (6.1) by using SUR

methodology.
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Table (6.4): Econometric Results for the SUR Model (Currency in Circulation in NIS, JD, and
US Dollar is the Dependent Variable), 2008Q1 - 2018Q3

Variable Coefficient Std. Error P-value
New Israeli Shekel Nominal GDP 0.329 0.078 0.000***

Deposit rate of NIS 0.332 3.931 0.933
(US$/NIS) Exchange Rate Volatility 26383.34 13936.02 0.058*

Labor 0.002 0.002 0.157
ATMs per 100,000 adults 147.546 189.307 0.436

Point-of-Sale -0.280 0.168 0.095*
D 48.234 26.620 0.070*

R2=35.53%,  72 = 22.93, Prob.= 0.0018

Jordanian Dinar Nominal GDP 0.185 0.044 0.000***
Deposit rate of JD 0.025 1.644 0.988

(US$/NIS) Exchange Rate Volatility 14891.1 7901.041 0.059*
Labor 0.001 0.001 0.159

ATMs per 100,000 adults 83.011 107.441 0.440
Point-of-Sales -0.158 0.095 0.098*

D 27.139 15.089 0.072*
R2= 35.51%,  72 = 22.63, Prob.= 0.0020

U.S. Dollar Nominal GDP 0.226 0.053 0.000***
Deposit rate of US Dollar 0.124 2.238 0.956

(US$/NIS) Exchange Rate Volatility 18141.93 9582.819 0.058*
Labor 0.002 0.001 0.158

ATMs per 100,000 adults 100.883 130.222 0.439
Point-of-Sale -0.192 0.115 0.096*

D 33.026 18.294 0.071*
R2= 35.52%,  72 = 22.82, Prob.= 0.0018

Source:Researcher’s result using Stata 11 software package
Note: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively

Interpretation of Results
The results in Table (6.4) provide support for the transactions motive of the demand for

currency. More precisely, we find that income, measured by nominal GDP, has a

significant positive influence on the demand for the three currencies, as theory would

predict. However, we find that income affects the demand for New Israeli Shekel (NIS)

more than the demand for Jordanian Dinar (JD) and US Dollar. In particular, a one

dollar increase in income leads to 0.329 Dollar, 0.185 Dollar, and 0.226 Dollar increase
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in the demand for NIS, JD, and US Dollar, respectively.17 This result is in line with our

expectations as the NIS is used for most cash daily transactions.

The results also provide empirical evidence on the negative impact of the number of

Point-of-Sale terminals on the demand for the three currencies also. More precisely,

the coefficients of the number of Point-of-Sale terminals in the demand equations for

NIS, JD, and US Dollar are -0.280, -0.158, and -0.192, respectively, as theory would

predict. This result implies that an increase in the number of Point-of-Sale terminals by

one, all things being equal, decreases demand for NIS, JD, and US Dollar by 0.280

dollar, 0.158 dollar, and 0.192 dollar, respectively. Concerning the impact of ATMs on

the demand for the three currencies, the results indicate that the available of ATM

machines do not affect the demand for the three currencies.

Regarding the opportunity cost of holding currency, the findings reveal that the deposit

rate has insignificant impact on the demand for the three currencies and with an

unexpected positive sign. Our result is in line with the finding of Khatat (2018), who find

that there is no a significant effect of the central bank policy rate on the currency

demand in Brazil, Kazakhstan, Morocco, and New Zealand.

Concerning the impact of exchange rate volatility on the demand for the three

currencies, the results find a positive impact of the changes in the (US$/NIS) exchange

rate on the demand of each currency and they are statistically significant at 10% level

of significance. As discussed earlier, the circulation of three major currencies that are

used in paying wages and pricing goods subjects more than one component of the

Palestinian financial system and economy to substantial foreign exchange risk. Thus,

the positive sign found with (US$/NIS) exchange rate volatility in the demand equations

for NIS, JD, and US Dollar implies that the demand for the three currencies is driven by

the desire of households (firms, the financial system, and the government) to reduce

currency risk. More precisely, the increase in exchange rate volatility increases the

17 It is important to mention that the total currency holdings by the public in Jordanian Dinar and New Israeli Shekel
are expressed in US Dollar
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desire of households (firms, the financial system, and the government) to hold more

NIS, JD, and US Dollar in order to minimize the foreign exchange risk and currency

conversion cost associated with the mismatch between its income and its expenditures.

Furthermore, it is interesting to mention that since most goods and services are priced

in NIS and wages are dominated in NIS, the demand for NIS is more sensitive than the

demand for JD and US Dollar to exchange rate volatility. In particular, the increase in

exchange rate volatility, all things being unchanged, increases the demand for NIS, JD,

and US Dollar by 26,383 dollar, 14,891 dollar, and 18,141 dollar, respectively.

Regarding the variables that are relevant in the Palestinian case, the results indicate
that the wages of Palestinian workers in Israel have no statistically significant impact
on the demand for the three currencies. As we discussed in Section 3.2.3, the high

percentages of NIS cash liquidity in commercial banks can be attributed to a range of
factors, including the wages and salaries of Palestinian workers in Israel who bring in
the Israeli currency issued by the Bank of Israel to Palestinian territories which results
in a lower demand for NIS. More precisely, the expenditures of Palestinian, who work
in Israel, in Palestinian markets constitute an additional source of supply of Israeli
currency which results in a lower demand for Israeli Shekels issued and shipped by
Bank of Israel to corresponding banks in Palestine. Unfortunately, our results do not
provide empirical evidence on what we expect. Finally, with respect to the dummy
variable, we find that the Israeli assault on Gaza Strip at the end of 2008 and mid of
2014 had a positive effect on the demand for each currency. This result is against our
expectations and the possible explanation for this finding is the increase in final
consumption, as a share of real GDP, due to the noticeable increased in Gaza Strip
resulting from the flow of in-kind aid to Gaza Strip during and after the Israeli attack.
For example, available data show that private consumption, as a share of GDP,
increased to 110.9 percent in 2014 from 78.8 percent in 2013, alongside a similar
increase in public consumption from 37.3 percent to 45.9 percent over the same period
(Palestinian Monetary Authority, Annual Report 2014).
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6.3 Robustness Analysis
To confirm the above findings, we consider another measure of exchange rate volatility.

One of the exchange rate volatility measures that were used in number of studies is the

average absolute difference between the previous forward and the current (nominal)

exchange rate (Hooper and Kohlhagen, 1978; Maskus, 1986).18 Proponents of this

measure of volatility argue that exchange rate volatility can be anticipated by market.

Therefore, they use forward rate which incorporates these anticipations. More precisely,

this measure is that it captures the unexpected deviations of the current spot exchange

rate from its expected value, that is, the past forward exchange rate. Table (6.5) shows

the results of SUR framework for the alternative exchange rate volatility measure.

18 The exchange rate volatility is calculated by the following formula:  
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Table (6.5): Econometric Results for the SUR Model (Currency in Circulation in NIS, JD, and
US Dollar is the Dependent Variable), 2008Q1 - 2018Q3

Variable Coefficient Std. Error P-value
New Israeli Shekel Nominal GDP 0.221 0.089 0.013**

Deposit rate of NIS 1.726 6.131 0.778
(US$/NIS) Exchange Rate Volatility 423.312 235.913 0.073*

Labor 0.001 0.002 0.507
ATMs per 100,000 adults 132.612 187.381 0.479

Point-of-Sale -0.418 0.187 0.025**
D 10.509 35.922 0.770

R2=35.1%,  72 = 22.90, Prob.= 0.0018

Jordanian Dinar Nominal GDP 0.124 0.051 0.015**
Deposit rate of JD -0.027 0.613 0.965

(US$/NIS) Exchange Rate Volatility 238.507 135.554 0.079*
Labor 0.001 0.001 0.508

ATMs per 100,000 adults 74.306 107.666 0.491
Point-of-Sales -0.234 0.107 0.029**

D 5.739 20.630 0.781
R2= 34.85%,  72 = 21.95, Prob.= 0.0026

U.S. Dollar Nominal GDP 0.151 0.062 0.015**
Deposit rate of US Dollar -0.004 0.629 0.995

(US$/NIS) Exchange Rate Volatility 290.309 165.060 0.079*
Labor 0.001 0.001 0.508

ATMs per 100,000 adults 90.365 131.092 0.491
Point-of-Sale -0.285 0.131 0.029**

D 6.986 25.121 0.781
R2= 34.85%,  72 = 21.93, Prob.= 0.0026

Source:Researcher’s result using Stata 11 software package
Note: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively

As shown in Table (6.5), the results confirm our previous findings, with the exception of

the dummy variable which becomes statistically insignificant. The coefficient of the

alternative exchange rate volatility measure becomes much lower, than the previously

used volatility measure, but its significance level does not change. This also applies to

the nominal GDP variable, which becomes statistically less significant and the

coefficient becomes slightly lower. In addition, a strong evidence for the Point-of-Sale

variable is found, which becomes statistically significant at a better significance level

(5% instead of the 10% significance level). Finally, the deposit rate variable remains
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insignificant for the three currencies but it shows the expected negative sign for the

demand for Jordanian Dinar and US Dollar which are used as a store of value.

Overall, the results of the alternative exchange rate volatility measure support what we

have found before with some minor differences.

7. CONCLUSION

The absence of the national currency limits the ability of Palestinian Monetary Authority

(PMA) to control the monetary policy tool as a macroeconomic stabilizing instrument. It

also deprives the country from the gains of money creation (seigniorage) which

represents an additional source of income that it can be used to finance the

government spending. Annual seigniorage is calculated by finding the value of changes

in currency in circulation in two consecutive years. The results show that circulating

three foreign currencies as legal tender in Palestinian economy imposes significant

seigniorage loss estimated at 1.69 percent of Palestinian GDP, on an annual basis, for

the period 2008-2017. Moreover, it is worth mentioning that our results are consistent

with the results of the various studies conducted in Palestine, which estimated the total

value of seigniorage in the range of (0.3% - 4.6%) of the Palestinian GDP on an annual

basis.

Further, the Lagrange Multiplier (LM) test of Breusch and Pagan (1980) confirms the

presence of significant interactions between the the error terms of the demand

equations for the three currencies, and hence joint estimation leads to more efficient

estimation rather than the standard OLS equation-by-equation estimation.

Indeed, in order to examine the determinants of demand for NIS, JD, and US Dollar,

we use seemingly unrelated regression (SUR) framework, consisting of three single

currency demand equations (demand for NIS, demand for JD, and demand for US

Dollar) in which demand for each currency is explained by GDP (to account for

transactions demand), deposit interest rate (opportunity cost for holding currency). We

update the model by adding other three variables, that are relevant in the Palestinian
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case, to assess the role of financial innovation in payment systems (such as the

number of available Point-of-Sale, and the number of ATMs), the role of (US$/NIS)

exchange rate volatility, and the role of wages and salaries of Palestinian workers in

Israel. Additionally, one dummy variable is included to the model representing the

effect of political conditions on the currency demand in Palestine.

The overall results of seemingly unrelated regression (SUR) provide empirical evidence

on the positive influence of transactions motive on the currency demand for the three

currencies. However, as expected, the results show that the transactions motive is

more relevant in the case of the demand for NIS which is mostly used as a medium of

exchange. As expected, the use of card payments affects negatively the demand for

the three currencies. Furthermore, we also find that (US$/NIS) exchange rate volatility

has a significant positive impact on the demand for the three currencies. As the NIS is

the most commonly used currency in the economy, the demand for NIS is more

sensitive than the demand for JD and US Dollar to card payments and to exchange

rate volatility. With respect to the dummy variable, we find that the Israeli assault on

Gaza Strip at the end of 2008 and mid of 2014 had a significant positive impact on the

demand for the three currencies. This implies that the political conditions in Palestine

affect the currency demand.

On the other hand, the results indicate that the variables deposit rates of NIS, JD, and

US Dollar, the number of ATMs, and the number of Palestinian workers in Israel do not

play a significant role on the demand for the three currencies.

The main issue of our study arises from the absence of a national currency and the

presence of three foreign currencies instead. Therefore, monetary data limitations must

be taken into consideration in the interpretation of the statistical results. Hence such

results must be treated with caution. However, within this data limitations, this study

comes within the framework of the research and study that can be used by the
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Palestinian Monetary Authority in the issue of issuing the national currency19 as the

understanding the factors driving cash demand, its composition structure, and its

evolution are vital for the Palestinian Monetary Authority (PMA) to ensure an adequate

supply of currency to meet demand conditions if a decision was taken to issue a

Palestinian currency.

19 The Governor of the Palestinian Monetary Authority (PMA) has stated on many occasions that the issue of issuing
the currency is subject to further preparation, research, and study.
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APPENDIX

Table (A1): Seigniorage Revenue (in Nominal Values, Million $) Received by Bank of Israel,
Central Bank of Jordan, and Federal Reserve, 2008-2017

Year Total Seigniorage Seigniorage to
Israel

Seigniorage to
Jordan Seigniorage to U.S.A

2008 266.9 115.6 65.1 79.3

2009 -29.4 -12.7 -7.2 -8.7

2010 129.6 56.1 31.6 38.5

2011 1.2 0.5 0.3 0.4

2012 330.9 143.3 80.7 98.3

2013 590.3 255.6 144.0 175.3

2014 -42.6 -18.4 -10.4 -12.7

2015 59.1 25.6 14.4 17.6

2016 275.4 119.2 67.12 81.8

2017 287 124.3 70.0 85.2

Average 186.8 80.9 45.6 55.5

Source: Own calculations based on PMA dataset.
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CHAPTER TWO

TESTING AND FACTORS OF PAIRWISE INFLATION CONVERGENCE
BETWEEN PALESTINE, JORDAN, AND ISRAEL
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ABSTRACT

This paper examines whether pairwise inflation differential rates between Palestine, Jordan,

and Israel tend to converge and investigates the factors driving pairwise inflation differentials

among the three countries by using annual data during the period 1996-2016. Panel unit root

test is employed to examine the stationarity of pairwise inflation differentials series. In

addition, to investigate the determinants of pairwise inflation differentials we use multivariate

panel data estimated by Pooled OLS (POLS) and Fixed Effects (FE)/Random Effects (RE). Results

of the graphical analysis and panel unit root test indicate that inflation convergence exists for

all the pairwise inflation differentials series over the period of the study. Moreover, the results

of the Fixed Effects model indicate that the differences in monetary and external factors

between Palestine, Jordan, and Israel are the main determinants of inflation differential

between these countries and to some extent the cyclical factors (reflected in government

spending). More precisely, lagged lending interest rate and openness are highly significant

determinant of inflation differentials. Results indicate that a 10% increase in lagged lending

rate and openness leading to inflation gap between countries about a 4% and 1%, respectively.

On the other hand, the differences in wage growth and the differences in the business cycle

positions (reflected in lagged GDP growth and bank credit) have no significant effect on

inflation differentials. In addition, the results of Pooled OLS (POLS), Random Effects (RE), and

Fixed Effects (FE) models provide evidence of the existence of inflation convergence across the

three countries with the coefficient on the lagged price level being negative and significant.

Keywords: Inflation differential; Convergence; Panel data models; Pairwise approach;

Palestine; Jordan; and Israel.
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1. INTRODUCTION

Economic growth and convergence is one of the most discussed fields in economics as

the long-run growth determines the welfare of countries. The idea of convergence in
economics is the hypothesis that poorer economies’ per capita incomes will tend to grow
at faster rates than richer economies because diminishing returns (in particular, to
capital) are not as strong as in capital-rich economies. As a result, all economies should
eventually converge in terms of per capita income. In economic growth literature the
term convergence can have two meanings. The first kind (  -convergence) was coined

by Barro and Sala-i-Martin (1992) and refers to the negative correlation between the
average yearly growth rate and the initial level of real GDP per capita either after
conditioning a certain control variables (partial  convergence) or without conditioning

(absolute  convergence). (  convergence) on the other hand refers to the reduction

in the dispersion of real GDP per capita across economies through time (Barro and
Sala-i-Martin, 1995).

On the other hand, the convergence term in inflation is based on the idea that the
inflation rates of countries operating under the same or a very similar monetary strategy
might converge with respect to each other (Broz and Kocenda, 2017). So, inflation
differentials in a monetary union are supposed to be a sign of imperfect integration
among the monetary union states. As a consequence, examining inflation differentials,
their source, evolution, and convergence is of great importance for monetary unions. In
the particular case of the Euro area, where there are wide regional asymmetries
between the euro countries, coupled with the existence of the price stability criterion
(inflation convergence toward inflation benchmark), is one of the four criteria of the

Treaty of Maastricht,20 that should be fulfilled to enter the Euro area. As a result, inflation
rates and their convergence across Euro area countries have been analyzed extensively
both from a theoretical and an empirical perspective before and after the introduction of
the single currency in 1999.

20 One of two treaties forming the constitutional basis of the European Union was signed by the members of European
Union on 7 February 1992.
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Since 1948 and in the aftermath of the establishment of Israel and as a result of Paris
protocol,21 the Palestinian territories have been dependent on trade, employment, and
other important aspects on the Israeli economy. Moreover, the absence of own
Palestinian currency and the existence of three currencies in circulation (New Israeli
shekel (NIS), US Dollar (USD), and Jordanian Dinar (JD)) deprives the Palestinian
Monetary Authority from using monetary and exchange rate policies, which are needed
to stimulate the growth and stabilize inflation, unemployment, current account. As a

result, Israeli currency (New Israeli Shekel) is used in daily transactions in the
Palestinian market and to construct the Palestinian Consumer Price Index (CPI) used to
calculate inflation. This gives evidence that these two economies have close
relationship, particularly between prices (Dauod et al, 2008). Figure (2.1), in section 2,

shows the relationship between inflation rates in Israel, Palestine, and Jordan.

On the other hand, also the Jordanian Dinar is circulated as currency in Palestine and,

due to the geographic, social, and demographic considerations, it is possible to observe

many similarities between the two economies. Moreover, the literature on the choice of

exchange rate regime if a Palestinian currency were issued has suggested a currency

board with Jordan (Naqip, 1999). Based on this situation, two distinct questions may

arise. The first one is whether or not the pairwise inflation differentials observed between

Jordan, Israel, and Palestine are converging. And the second is what are the main

determinants of pairwise inflation differentials. In general, it is important to know the

nature and the sources of this inflation differentials, since the appropriate decision

related to the introduction of Palestinian national currency and the formation of the

currency board with Jordan, or any other alternative scenario, such as shekelization22 or

dollarization, may differ accordingly.

This chapter examines whether pairwise inflation differential rates between Palestine,

Jordan, and Israel are converging or not and investigates the factors driving pairwise

inflation differentials between the three countries including the role of the supply-side

21 An economic agreement between the Israeli and Palestinian negotiators was reached in 1994 in Paris, defined the
de jure regime for an interim period of five years.

22 The official adoption of the Israeli currency as the only legal tender for monetary transactions in Palestine.
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effects (Cost-push effects), demand-side effects, catching-up effects (price-level

convergence), external effects, monetary effects, and cyclical determinants (such as

output growth, government spending, and domestic bank credit). To this end, different

methods are applied for determining convergence including graphical and econometric

methods. Panel unit root tests are used to determine whether pairwise inflation

differential series are stationary. In addition, we use multivariate panel data model

estimated by Pooled OLS (POLS) and Fixed Effects (FE)/Random Effects (RE). When

there is a significant cross-sectional and/or temporal heterogeneity, the FE/RE model

should deliver more efficient results than the Pooled OLS regression would.

The remainder of this chapter is organized as follows. The next section provides some
descriptive statistics on the prices and inflation in Jordan, Israel, and Palestine as well
as the potential determinants of pairwise inflation differential between them. Section 3
presents a review of both theoretical and empirical literature. Section 4 describes the
economic model, discusses the data and outlines the methodology. The empirical
analysis and results are presented in section 5 followed by summary and conclusions in
section 6.

2. INFLATION DIFFERENTIAL between PALESTINE, JORDAN, and ISRAEL

Inflation is the rate at which the general level of prices for goods and services is growing

and it is measured as a percentage change in consumer price index, which is a measure

of change in prices of a basket of consumer goods and services in a given year,

compared with prices of that identical basket at some reference year.

Table (2.1) below shows the composition and relative weights of the CPI basket

components for Palestine, Jordan, and Israel. It can be seen that the consumer baskets

are not the same in the three economies, nor are the relative weights of the major

groups.
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Table (2.1): The composition and relative weights of the CPI basket components for Palestine, Jordan,
and Israel

PALESTINE JORDAN ISRAEL
Major Groups
of Expenditure Relative Weight Major Groups

of Expenditure Relative Weight Major Groups
of Expenditure Relative weight

Textiles,
clothing &
footwear

6.2857 Clothing & foot
wear 3.55 Clothing &

footwear 3.155

Housing 8.8652 Housing 21.92 Housing 24.746
Furniture,
household
goods

5.3590
Household

furnishings and
equipment

4.19
Furniture &
household
equipment

3.614

Transport &
communication 17.3789 Transport &

communication 17.08 Transport &
communication 19.684

Medical Care 3.9328 Health 2.21 Health 5.653
Education,
recreational,
cultural goods
& services

5.4559
Education,
culture and
recreation

7.68
Education,
culture &

entertainment
12.034

Miscellaneous
goods &
services

11.4763 Other goods &
services 3.75 Miscellaneous 4.553

Restaurants &
cafes 1.9198 Restaurants &

hotels 1.83 Dwellings
maintenance 9.857

Al coholic
Beverages and

tobacco
4.3089 Alcohol, tobacco

& cigarettes 4.43

All items of
consumer price

index
100 100 100

Source: Palestinian Central Bureau of Statistics (PCBS), Israel Central Bureau of Statistics (CBS), and Jordanian
Department of Statistics (DOS)

It can be seen from Table (2.1) that food and non-Alcoholic beverages account for the
major weights in the Palestinian and Jordanian CPI basket components with (35%) and
(33%), respectively, while this group accounts only (16.7%) in the Israeli CPI basket.
Table (2.1) also shows that housing accounts for the major weight in the Israeli CPI

basket with (24.7%), and has also a large share (21.9%) in Jordanian CPI basket but it
has a small share (8.9%) in Palestinian CPI basket compared with Jordan and Israel.
Notably, the three countries have relatively large shares for transport and
communication group, with (19.7%) in Israeli CPI basket, (17%) in Jordanian CPI
basket, and (17%) in Palestinian CPI basket. Table (2.1) also indicates that restaurants
and cafes accounts for the lowest weights in both Jordan and Palestine with (1.9%) and
(1.8%), respectively. In the Israeli CPI basket, clothing and footwear group has the
lowest weight (3%).
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Table (2.1) shows us to what extent global food and oil prices put additional inflationary

pressures on domestic prices in these countries due to the large shares of food and

transportation groups in their CPI baskets. Moreover, the large housing share in both

Jordanian and Israeli CPI baskets represents the associated inflationary pressure due to

supply bottlenecks in housing market. This supply constraints are due to the influx of

Jewish immigrants towards Israel and Iraqi people and Syrian refugees towards Jordan

as a result of the war on Iraq by a United States-led coalition in 2003 and political

instability in Syria since 2011 until now. Additional demand for residential housing arose

from opening up the real estate markets to foreign investors.

The annual inflation rates are shown in Figure (2.1) below. The figure compares the

annual inflation rates in Palestine with Israel and Jordan over the period 1996- 2017. It
is noticeable that the movement of inflation rate in Palestine highly matches those in
Israel, and to a lower degree, in Jordan. It is also clear that inflation in Palestine shows a
higher degree of volatility compared to Israel, but it is less volatile than in Jordan.

Figure (2.1): Inflation rates in Palestine, Jordan and Israel ( annual percentage change), 1996-2017

Source: Own calculations from PCBS and IFS dataset.
Note: Price series are all set to have 2010 average as a base year

From Figure (2.1) we can notice that since the establishment of the Palestinian authority

in 1994, the movements of inflation rates have fluctuated up and down from year to year.

For example, in 1997, the annual inflation rate was 7.7% and it reached its peak, at 10%,
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in 2008 before it started to decline and reach its minimum, -0.22%, in 2016. The prices

in 2008 and 2016 were affected by the international prices of food and fuel,23 reflecting

the closeness of Palestinian economy to the global economy and the impact of external

shock (Sarsour, 2012). Inflation rates in Jordan are not very different from those of its

Palestinian counterpart, since both economies are highly dependent on imports of

consumption and intermediate goods. As a result, international prices have a significant

effect on inflation rates in both economies. In order to mitigate the impact of international

prices on domestic prices, the Jordanian government provides energy, food, and fuel

subsidies for its citizens. On the other hand, since the implementation of the inflation

targeting policy in 1992 and through 2002,24 Israel’s government has managed to

decrease inflation rates from double-digit to single-digit values and reached low inflation

rates.

Tables (2.2, 2.3, and 2.4) provide summary statistics for annual inflation rates in Palestine,

Jordan, and Israel during three different periods: (1996-2002); (2003-2010); and (2011-

2017). We do so to assess whether or not inflation convergence process was affected

by some significant events that have occurred during the examined period. For example,

the first period is considered as a transitional period after the establishment of

Palestinian National Authority in 1994 as a result of Oslo agreement between Israel and

Palestine’s Liberation Organization. Moreover, in 2000, the second Intifada25 broke out

and Israeli government imposed restrictions on the movement on trade and employment

from Palestine towards Israel. The second period (2003-2010), witnessed the global

financial crisis in 2008, the implementation of (2-3%) inflation targeting policy in Israel,

oil prices boom in 2003, 2004, and 2008, and the political instability in Israel and

Palestine. The third period (2011-2017) has been characterized by low oil prices since

mid-2014, as well as the Syrian refugee crisis and its implications for the Jordanian

economy as a result of the geopolitical tension in Arab world.

23 Mainly Israeli one as 74% of Palestinian imports originates or passes through Israel.
24 Inflation target rate was 14-15% in 1992 and moved to 2-3% in 2002.
25 The political conflicts between Israel and Palestinians that began in 2000.
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These three tables highlight how the mean and standard deviation of inflation decreased

sharply between 2011 and 2017 in the three countries (especially for Israel) and this

maybe attributed to inflation targeting policy that has been implemented by Israeli

monetary authorities. This fact is supported by the low average inflation rates that did

not exceed 3%. Following the 2014 decline in oil prices, annual inflation rates in Jordan

and Palestine began to decrease. Indeed, we can notice from Table (2.3) that the

average inflation rates and standard deviation in Jordan and Palestine were relatively

high over the period (2003-2010) compared with the last period (2011-2017). This fact

illustrates the additional inflationary pressure of oil prices hikes in 2003, 2004, and 2008

on domestic prices in both economies. Moreover, high average inflation rates and

standard deviation during the period (2003-2010) may also attributed to the global

financial crisis in 2008 and political instability as this period witnessed two wars.26

Table (2.2): Inflation Summary Statistics, 1996-2002

Country Mean Standard Deviation Maximum Minimum

Jordan 2.50 2.02 6.50 0.61

Palestine 5.28 2.58 8.99 1.22

Israel 5.55 3.75 11.28 1.10

Source: Own calculations from PCBS and IFS dataset.

Table (2.3): Inflation Summary Statistics, 2003-2010

Country Mean Standard Deviation Maximum Minimum

Jordan 4.69 4.32 13.97 -0.74

Palestine 4.20 2.44 9.89 1.86

Israel 1.86 1.65 4.59 -0.41

Source: Own calculations from PCBS and IFS dataset.

26 Israel’s attack on Lebanon in 2006 and on Gaza Strip in 2008.
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Table (2.4): Inflation Summary Statistics, 2011-2017

Country Mean Standard Deviation Maximum Minimum

Jordan 2.58 2.42 4.82 -0.88

Palestine 1.51 1.71 2.88 -0.22

Israel 0.90 1.45 3.46 -0.60

Source: Own calculations from PCBS and IFS dataset.

Understanding the size of pairwise inflation dispersion between Israel, Palestine, and

Jordan is crucial to investigate its convergence process and to examine its determinants.

Figure (2.2) depicts the degree of pairwise inflation dispersion between Palestine and

Israel on one hand and between Palestine and Jordan on the other hand, measured in

terms of the non-weighted standard deviation of the monthly inflation differential rates

between Palestine and Israel and between Palestine and Jordan during the examined

period.27

Figure (2.2): The Standard Deviation of the Monthly Pairwise Inflation Differentials between
(Palestine, Israel) and between (Palestine, Jordan), 1996-2017

Source: Own calculations from PCBS and IFS dataset.

27 The standard deviation of monthly data is calculated by using the command (STDEV) in Excel

where is calculated by the following formula:
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As can be seen from figure (2.2), the inflation dispersion paths decreased sharply

between 2010 and 2017 and converged towards low levels. The unweighted standard

deviation of monthly inflation differential rates has declined and fluctuated around

0.6% ,on average, since 2010. However, figure (2.2) shows that the inflation dispersion

between Palestine and Israel was low and less volatility than the one between Palestine

and Jordan. This fact gives evidence to what was said before about the closer

relationship between inflation rates in Israel and Palestine because of the quasi-

monetary union that has been imposed on the Palestinians by Israel and the high

dependence of Palestinian economy on the Israeli economy in trade, employment, and

many other important aspects. The figure also shows that the remarkable breaks for the

inflation dispersion convergence were achieved in (2003-2004), (2007-2009), (2012-

2013), and 2014. This probably reflects the break out of the second Intifada in 2000, the

separation between the West Bank and Gaza Strip in 2007, global financial crisis in

2008, the Israel’s attack on Gaza Strip in 2008 and 2014, and the Syrian refugee crisis

and its consequences on Jordanian economy, especially on prices, in 2012 and 2013.

Also, differences in the transmission of shocks in oil and commodity prices may have

influenced the inflation dispersion in (2003-2004) and 2008.

3. LITERATURE REVIEW

3.1 A Review of Empirical Studies on Determinants of Inflation Differential
Since the introduction of the Euro in 1999, inflation differentials among Euro area

countries are still subject to much debate; see De Haan (2010) for a recent survey.

European Central Bank (2005) argued that in the absence of the possibility of exchange

rate adjustment and in the presence of low labor mobility, inflation differentials in the

European Economic and Monetary Union (EMU) can be seen as “the product of an

equilibrating adjustment process.…and, as such, are not only unavoidable, but also

desirable”. In the same line, the inflation differentials observed in the Euro area may

reflect different business cycle positions and convergence (catching-up) process of price

levels. At the same time, inflation differentials in the European Economic and Monetary

Union (EMU) may be a structural phenomenon reflecting price and wage rigidities.
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The so-called Balassa-Samuelson effect (Balassa, 1964; Samuelson, 1964) has

received considerable attention in the academic and policy oriented literature in Euro

area. This effect hinges on differences in labor productivity growth between the tradable

and non-tradable sector. Balassa-Samuelson hypothesis suggests that economies with

relatively higher productivity growth in tradable sectors than in the non-tradable sectors

will be subject to a higher increase in the relative price of their non-tradable goods. Thus,

the overall price levels of the relatively fast-growing economies will rise by more than

those of the relatively slow-growing economies. This would widen the inflation differential

across countries. The labor productivity growth is higher in the tradable sector which

leads to increase the wages in that sector without leading to higher unit labor costs on

the assumption that the law of one price holds for tradable goods. However, if there is

high labor mobility between sectors, then wages will also tend to increase in the non-

trdable sector, where producers accommodate the increase in labor costs by raising

prices. Therefore, countries with a large difference between labor productivity growth

rates in the tradable and non-tradable sectors will also experience a higher inflation rate.

It is worth to mention that there is no clear consensus in the literature on the Balassa-

Samuelson effect on price convergence in Europe. However, there are some empirical

studies that find no evidence of the Balassa-Samuelson effect on inflation differential.

For example, Egert (2007), and Hammerman & Flanagan (2007) find insignificant role

for the Balassa-Samuelson effect in explaining the inflation differentials between the

Euro area countries and Central and Eastern European Countries (CEEC) and conclude

that the price convergence between Euro area and Central and Eastern European

countries (CEEC) can be attributed to other structural variables.28

In addition, the literature has identified some other potential determinants of inflation

differentials such as differences in business cycle positions among the countries in the

the Euro area, asymmetric supply and demand shocks. Also differences in the

transmission mechanisms of common shocks such as monetary policy shocks,

exchange rate changes or oil price changes. In this context, Honohan and Lane (2003)

28 There are other empirical studies finding a weak role for Balassa-Samuelson effect (for example De Haan et al.,
2005; European Central Bank, 2003; Beck et al.,2009; Rabanal, 2009).
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use multivariate Panel regressions for annual inflation differentials for a sample covering

10 Euro area countries over the period 1999-2001 to investigate the potential effect for

exchange rate changes, fiscal balance, convergence “catch-up” effect, and the output

gap on inflation differentials. The empirical results show that a substantial part of the

inflation differentials can be attributed to the Euro exchange rate. Euro area member

countries are asymmetrically affected by Euro exchange rate shocks depending on their

degree of openness towards trading partners outside the Euro area. In addition, they

found that output gaps and “price level convergence” effects have also been important.

Also a recent study by Anderson, Masuch, and Schiffbauer (2009) concludes that

differences in business cycle positions drive inflation differentials in Euro area. Their

study uses panel estimations for annual inflation differentials for a sample covering 12

Euro area countries over the period 1999-2006.

In a different line, inflation differential can be harmful when it is caused by economic

distortions and rigidity in nominal wages and prices. To capture the harmful effect on

inflation differentials of heterogeneity in product, labor and other factors markets, Beck,

Hubrick, and Marcellino (2009) estimate a model explaining regional inflation

differentials for six Euro area countries by using factor analysis to decompose regional

inflation rates into a common area-wide, a country-specific, and an idiosyncratic regional

component. To this purpose, Beck et al. employ several explanatory variables, such as

nominal exchange rate, and they use regional GDP per capita growth as a proxy for

differences in business cycle positions. They use also the relative size of the services

sector as a proxy for differences in the production structure, and to capture the potential

effects on inflation differential of labor market heterogeneity, they use average levels of

unemployment and average changes in unit labor costs. As proxy for the costs of non-

traded input factors other than wages, they use the average year-on-year change in the

COICOP (Classification of Individual Consumption by Purpose) index “Housing, water,

electricity, gas and other fuels”. The empirical results show that about 50% of regional

inflation variation is explained by the common area-wide factor such as monetary policy

or oil price developments. National factors (such as labor market institutions) account for
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about 32% of inflation rates variation, and a regional component accounts for about 18%

of inflation rates variation.

Using factor analysis to decompose inflation differential rates into a common area-wide

and an idiosyncratic sectoral component, Altissimo et al. (2005) examine the contribution

of the five main subcomponents in HICP (Harmonised Index of Consumer Prices),

namely Services, Industrial Goods excluding Energy, Energy, Processed Food and

Unprocessed Food, to aggregate Euro area inflation differentials for 10 countries from

January 1993 to June 2003. The results show that the Services and Energy components

of HICP significantly contributed to aggregate inflation differentials.

Some other studies have examined the persistence of inflation differentials in Euro area

using dynamic stochastic general equilibrium (DSGE) models. For instance, Duarte and

Wolman (2008) build a two-region model to investigate the potential effects of regional

fiscal policy and the Balassa-Samuelson effect on inflation differentials. Duarte and

Wolman (2008) conclude that inflation differentials across regions arise from

government expenditures shocks and productivity differentials in the traded and non-

traded goods sectors.29

However, there is a small number of papers which tries to examine whether inflation

rates in Euro area are converging or not. Lopez and Papell (2011) study the

convergence of inflation rates towards the inflation target of “below, but close to, 2%

over the medium term” pursued by the European Central Bank among the 12 initial Euro

countries. In order to asses the impact of the introduction of Maastricht Treaty, the

adoption of single currency, and the onset of global financial crisis on inflation

convergence process, the authors employ the Seemingly Unrelated Regression (SUR)

framework built on Augmented Dickey-Fuller (ADF) unit root test over the period (1979-

2010). The results show that inflation rates within the Euro area have converged as early

as just after the introduction of Maastricht Treaty and especially after the advent of

common currency in 1999. The results also indicate that the negative effect of the global

29 See also Andres, Ortega, and Valles (2008)
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financial crisis on the convergence process is temporary and short and it followed by a

strong evidence of convergence.

This is confirmed by Broz and Kocenda (2017) who analyze the dynamics of inflation

convergence in the entire European union (28 countries) towards three types of inflation

benchmark30 over the period (1999-2016), as well as the effect of various dummy

variables capturing the effect of major factors on convergence process, including the

global financial crisis, European sovereign debt crisis, period of zero lower bound (zero

interest rate policy), the price stability-oriented monetary strategies inflation targeting,

and “acquis communuataire” fulfillment.31 On the methodological level, the authors

employ the Seemingly Unrelated Regression (SUR) framework built on Augmented

Dickey-Fuller (ADF) unit root test. In contrast with other studies, they use two additional

inflation benchmarks apart from the cross-sectional average: the inflation rate based on

Maastricht criterion and the ECB target inflation. The findings give evidence in favor of

inflation convergence towards all of the three inflation benchmarks for the majority of

European union member states, revealed by negative and significant coefficient of

lagged inflation differential. Moreover, this convergence process is interrupted neither by

the global financial crisis and the European sovereign debt crisis, nor by the period of

zero lower bound. While the results show that price stability-oriented strategies might

have facilitated this convergence, the effect of implementation of “acquis communutaire”

is not entirely clear and does not support the convergence process.

Based on the Euro area experiment, Mohaddes and Williams (2011) investigate the

main factors that have been driving pairwise inflation differential across Gulf Cooperation

Council (GCC) countries, including lagged price level to capture catching-up effects

(price level convergence), nominal effective exchange rate growth, GDP growth, credit

growth to the private sector, the weight of rent in the CPI basket to proxy for supply

constraints in housing market, and fiscal balance growth. In contrast with Honohan and

30 (i) the cross-sectional average inflation rates, (ii) the ECB target inflation, and (iii) the inflation rate based on
Maastricht criterion that a Member State has a price performance that is sustainable and an average rate of inflation
that does not exceed by more than 1.5 percentage pointe that of , at most, the three best performing Member States
in terms of price stability
31 A set of strict criteria that new European union members should be fulfilled to guarantee that they are sufficiently
close to the old members in terms of their economic and institutional level.



70

Lane (2003), they look at pairwise inflation differential, i.e. they define inflation

differential as the deviation of country i from country j instead of the deviation of country i

from the union average inflation rates, or from the European Central Bank’s (ECB)

inflation target, or from the Maastricht inflation criterion. To investigate whether the

inflation rates in GCC are stationary or not, they perform Augmented Dickey-Fuller (ADF)

unit root tests over monthly pairwise inflation differentials series between January 1991

and June 2010. Moreover, to evaluate the factors that determine deviations of inflation

between GCC countries, they apply Generalized Methods of Moments (GMM) approach

over dynamic panel data for the period (1991-2009) and find that the inflation

differentials are mainly driven by the oil cycle through the credit and fiscal channels. In

addition, there is evidence of convergence across GCC countries with the coefficient on

the lagged price level being significant and negative in all regressions.

To sum up, while there is a large volume of literature, that tried to explain the observed

source of inflation differentials in Euro area by using panel regression (Honohan and

Lane, 2003; Andersson et al., 2009; Mohaddes and Williams, 2011; European Central

Bank, 2003), few papers in the literature try to examine the sources of inflation

differential across Euro area countries by building a dynamic stochastic general

equilibrium (DSGE) models (Duarte and Wolman, 2008), or by using factor analysis to

decompose regional inflation rates into a common area-wide, a country-specific, and an

idiosyncratic regional component ( Beck et al., 2009).

Other literature, which is relevant to our study, examines the determinants of inflation in

Palestine. A pioneering attempt was made by Daoud et al. (2008). Their paper is

constructed to get a suitable method for forecasting inflation and to know how strong is

the relationship between the prices in Israel and Palestine. By using co-integration

techniques, error correction and VAR models they conclude that there is a long and

short-run interaction between CPI in Palestine and CPI in Israel. Palestinian Monetary
Authority’s inflation reports had also constructed a model in an effort to better

understand the long-run determinants of inflation as well as its short-run dynamics.

According to the Palestine Monetary Authority, inflation in Palestine is generally
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considered imported inflation, which depends on international prices, particularly on food

and beverages. In his article, Sarsour (2012) investigates and identifies the channels

through which external or internal monetary policy shocks can affect the real economy

and inflation in Palestine. By running OLS regression, the results indicate a presence of

significant pass through from Israel’s inflation rate onto the Palestinian inflation rate.

The main contribution of the current study is threefold. First, to our knowledge there are

no empirical studies studying the price convergence process between Israel, Jordan,

and Palestine or attempting to model and explain the inflation differentials between

these three countries. Second, unlike the previous studies which have focused their

analysis to examine the determinants of inflation rates in Palestine and to investigate the

impact of Israel’s inflation rate onto the Palestinian inflation, it empirically examines the

potential sources of inflation differentials between the three economies and it accounts

for the impact of a bigger range of key macroeconomics variables on inflation

differentials. Third, it provides and reveals results which can be useful for the

policymakers to take consider before taking any decision related to the introduction of

Palestinian national currency or any other alternative scenario, such as dollarization or

shekelization.

3.2 A Framework of Potential Causes of Inflation Differential Between Palestine,
Jordan, and Israel: An Overview
As mentioned earlier, the Jordanian Dinar is circulated as currency in Palestine and due

to the geographic, social, and demographic considerations, it is possible to observe

many similarities between the two economies. In addition, the literature on the choice of

exchange rate regime if a Palestinian currency were issued has suggested a currency

board with Jordan (Naqip, 1999). The Palestinian currency board with Jordan is a

monetary arrangement under which the Palestinian national currency should be explicitly

linked to, and backed by, the Jordanian dinar. In British-Mandated Palestine, like in India

and many other British colonies, a currency board system was created and

institutionalized by British and had one function: to issue the national currency under

certain rigid rules. It was required to keep at the Bank of England a 100% sterling
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covering against the Palestinian currency. These sterling reserves were invested on the

London Money Market and accumulated sterling investments served also as a backing

for the Palestinian currency. As the historical experience of the currency board system

suggests that a stable currency would require a 100% reserve by the back-up currency,

the Palestinian Monetary Authority (PMA) could maintain such a reserve at the Central

Bank of Jordan and could be able to issue Palestinian notes equal to those kept by the

Central Bank of Jordan.

On the other hand, as the Palestinian economy relies heavily on Israeli economy in trade,

employment, and other important aspects, the Israeli currency (New Israeli Shekel) is

considered as a legal currency circulating in Palestine and is used for most cash and

daily transactions and wage payments. This means that movements in Palestinian

prices cannot be isolated from price changes in Israel and Jordan. However, since most

imported goods and services of Palestine come from or through Israel, prices there are

highly correlated with the prices in Israel and to a lesser extent their counterparts in

Jordan.

The inflation convergence hypothesis is based on the idea that the inflation rates of

countries operating under the same, or a very similar, monetary regime might converge

to each other (Broz and Kocenda, 2017). But, in the last three decades and following the

first and second Intifada in 1988 and 2000, respectively, inflation rates between

Palestinian and Israeli economies began to diverge.32 Moreover, recent economic and

political developments have brought new factors that might affect inflation convergence

between Israel and Palestine. For this purpose, we model the determinants of inflation

differential between Israel, Palestine, and Jordan by combining the potential

determinants of Inflation differential. The set of explanatory variables includes: the cost-

push effects, the catching-up effects (price level convergence), external factors,

monetary determinants, and business cycle factors.

32 See Daoud et al. (2008)
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3.2.1 Differences in Supply-Side Factors (Cost-Push Effects)
There are several theories to explain the main factors that cause inflation. Most of them

are based on the demand-pull and cost-push theories. The cost-push theory states that

inflation results from a decrease in aggregate supply due to the acceleration of factor

prices (labor and raw materials) more rapid than factor productivity. Thus, a rise in factor

prices tend to put upward pressure on prices as a result of higher production costs.

Therefore, differences in cross-country wages will cause differences in the production

costs, which in turn will lead to an increase in the price dispersion across countries. For

instance, according to Beck et al. (2009) if wage diverge across countries due to

structural inefficiencies in labor markets, also production costs and, therefore, goods

prices may diverge.

3.2.2 External Effects
Inflation differential may also have an external dimension associated with the potential

heterogeneity of pass-through effects from changes in exchange rates on domestic

prices. Different degrees of openness of Israel, Palestine, and Jordan towards their

trading partners outside Israel, Palestine, and Jordan (extra-trading partners outside

Israel, Palestine, and Jordan) could contribute to inflation divergence. As noted earlier,

Palestine and Jordan are highly dependent on imports of consumption and intermediate

goods, and inflation in major trading partners is likely to put additional inflationary

pressures. We capture the external dimension effect on inflation differential by adding to

the model a measure of openness as the share of imports to GDP. Therefore, the higher

degree of openness of a country towards its trading partners outside Israel, Palestine,

and Jordan should be reflected by a higher weight of trading partners goods in the

country’s consumer basket and, therefore, a stronger effect of both foreign price

changes and exchange rate changes on domestic prices which would widen the inflation

gap between countries. Perhaps exchange rate pass-through effect on inflation

differential in the case of Palestine is less severe than in the case of Jordan, since most

of foreign trade is with Israel and paid by Israeli currency (according to the PCBS data

for years 1996-2016, trade with Israel accounts for 90% of total exports and 74% of total

imports), and this, besides the implementation of the inflation target policy by Israeli
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monetary authorities, may give rise to the expectation that prices between Palestine and

Israel converge faster than the convergence process between Palestine and Jordan.

Further, Jordan has traditionally pegged domestic currency to the US dollar. Accordingly,

monetary policy lacks its flexibility wherever adjustments in the interest rate follow

monetary policy in the United States. Moreover, depreciation in exchange rate, relative

to nondollarized trading partners, is likely to reinforce the increase in the price of imports

and price inflation.

3.2.3 Catching-Up Effects (Price Level Convergence)
Inflation differences across countries may be related to price level convergence

hypothesis. This hypothesis suggests that if prices expressed in a single currency are

initially different across countries and since convergence is demanded by economic

integration, then countries with lower initial prices will experience to a higher inflation

rates. Following the literature, we distinguish between the price convergence of tradable

and non-tradable goods.

Price Convergence of Tradable Goods:
The literature explains the price convergence of tradable goods through the law of one

price. It implies that if the costs of transportation are small, the price of the same good in

different countries should be roughly the same. Many empirical studies examine whether

the inflation differentials across countries are due to the price convergence of tradable

goods. In their study, Beck et. al. (2009) collect comparable regional data in Euro area

for the sectors: food (as an example of tradable goods) and hotels & recreation (as an

example of non-tradable goods) to assess whether the choice of the overall CPI data

can influence the analysis of inflation differentials across European regions. The results

indicate that the dispersion in regional inflation rates for food sector is about 30% higher

than for overall CPI; for the hotels & recreation sector, it is about 80% higher than for the

overall CPI. These results suggest that the use of the overall CPI underestimates the

regional inflation differentials rates, likely due to average effects in the construction of
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the overall price index, but also imply that trade has an equalizing effect on inflation

dispersion.

Price Convergence of Non-tradable Goods:
As for the presence of non traded goods prices in the CPI (such as housing and many

personal services), the law of one price does not hold and this is another factor that may

be contributing to cross-country differences in inflation. This price convergence can be

explained by the Balassa-Samuelson hypothesis which implies that economies with

relatively higher productivity growth in tradable sectors than in the non-tradable sectors

will be subject to a higher increase in the relative price of their non-tradable goods. Thus,

the overall price levels of the relatively fast-growing economies will rise by more than

those of the relatively slow-growing economies, and this would widen the inflation

differential across countries.

To capture price catching-up, we use the lagged price level differential. The coefficient of

this variable is expected to be negative: Countries with initially low prices might

experience relatively high inflation rates, through tradable and/or non-tradable goods, as

they catch-up.

3.2.4 Monetary Determinants
The monetary approach is based on the quantity theory of money which implies that

inflation is a monetary phenomenon in the long run. That is, differences inflation can be

explained by differences in money growth. The monetarist economist Melton Friedman

stated, “Inflation is always and everywhere a monetary phenomenon”. Also, the

classical approach is quite similar to the monetary approach where inflation is a product

of “too much money chasing too few goods”.

Interest rate is another factor related to monetary determinants of inflation differential.

Since there is no policy rate in Palestine due to the absence of national currency,

Palestinian Monetary Authority (PMA) cannot affect or determine the domestic

deposit/lending rates in Palestine. At the same time, banks in Palestine do not lend or
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borrow from central banks in United States, Jordan, and Israel. But since these banks

typically keep excess liquidity in the three currencies, they must regularly keep funds

into the banks in such countries or into financial markets that are linked with those

countries. Therefore, changes in policy rates in United States, Israel, and Jordan affect

indirectly the interest rates in Palestine (Sarsour, 2012). However, banks in Palestine

usually use LIBOR plus a premium to determine the domestic lending rate of US dollar

and Jordanian Dinar. There are many factors affecting the effective rate, such as

political instability, weak competition between banks (oligopoly), exchange rate, and

inflation (Sarsour, 2012). The average policy interest rate (domestic lending rate) is

added to the model. However, at the theoretical level, the relationship between inflation

differential and interest rare differential is expected to be negative; as higher lending

interest rate decreases demand through the consumption and investment channels and

thus, price level decreases. Also, the relationship can be positive based on cost-push

argument. That is, higher lending interest rate leads to higher cost of borrowing which in

turn may force producers to raise the prices as a result of higher production costs.

It is important to mention that, because of the absence of Palestinian national currency

and an independent monetary policy or exchange rate policy, the determining variables

like interest rates, exchange rates, and inflation are out of control of the Palestinian

Monetary Authority (PMA) and completely exogenous to the country (Palestinian

Monetary Authority, 2010).

3.2.5 Business Cycle Positions
Inflation differentials between Israel, Palestine, and Jordan may partly be caused by

differences in their cyclical positions. Demand-pull forces are one of the most direct

determinant of inflation which could be measured by output growth (GDP). Most

empirical studies on inflation-GDP growth relationship show that there is a negative

impact of inflation on GDP growth (Fischer, 1993). However, there are some other

studies showing a no-relationship, while others show a statistically positive impact of

GDP growth on inflation (Wang Zhiyong, 2008). In the framework of Keynesiasm, the

Aggregate Demand and Aggregate Supply curves are used to analyze the relationship
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between output, employment, and inflation. So if output growth is caused by aggregate

demand increasing faster than supply, firms will respond to the excess demand by

raising the prices. Also, in periods of rapid growth, firms will hire more workers and

unemployment will fall. Firms may find it harder to job vacancies; this excess demand for

labor will push the wages up. Further, if wages rise, production costs increase and

therefore firms pass these costs increase on consumers. Thus, rapid output growth

(GDP) tends to put upward pressures on prices and wages that result in high inflation

rates. Moreover, cross-country differences in proxies for demand pressures such as

credit to private sector, is included as an explanatory variable, since credit growth will

lead to an increase in the domestic demand which in turn put upward pressure on

inflation (ECB, 2003).

In addition, and following Egert (2007), the impact of cross-country differences in cyclical

factors on inflation differential can be captured through unemployment rate and general

government spending as a share of GDP. Related to government spending, we expect a

positive relationship between inflation and government spending. According to Kandil

and Morsy (2011), higher government spending on goods and services, as well as on

wages and salaries promotes consumption that in turn lead to higher inflation rates. In

contrast, investment government spending that targets structural bottlenecks and eases

capacity constraints is likely to mitigate inflationary pressures.

4. ECONOMETRIC METHODOLOGY, DATA, and MODEL SPECIFICATION

4.1 The Econometric Methodology
It can be noticed from section 3 that the literature on inflation differentials in the Euro

area has followed two main approaches: small New Keynesian models that rely on

microeconomics foundations (see Altissimo et al., 2005), and descriptive analysis

backed by regression results, typically Panel data models estimated by Ordinary Least

Squares (OLS) and Generalized Method of Moments (GMM) (see Honohan & Lane,

2003). Like the rest of the literature, we follow the approach of Honohan and Lane

(2003). These authors analyze inflation differentials in the Euro area through a

multivariate panel model data estimated by Ordinary Least Squares (Pooled OLS) and
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Generalized Method of Moments (GMM) framework proposed by Arellano and Bond

(1991), Arellano and Bover (1995), and Blundell and Bond (1998). However, due to the

data set limitation (short time dimension, T=20, and very small number of cross-sectional

units, N=3), the study has some limitations in the econometric methodology. It would not

be efficient to conduct Generalized Method of Moments (GMM) when the number of time

periods (T=20) is greater than the number of cross-sectional units (N=3), even though it

is the best estimation technique to apply in the presence of lagged dependent variable

and potential endogeneity of some variables. This is because the number of instruments

will be greater than the number of groups, so we run into the problem of “instrument

proliferation” (Roodman, 2009). Therefore, we rely on Pooled OLS estimation technique.

Fixed effect/Random effect estimation technique have also been adopted for

comparison purposes if there is a significant cross-sectional or significant temporal effect.

However, in order to overcome the econometric methodologies limitation due to the

short time period and small number of cross-sectional units in our data, we follow the

economic growth convergence literature and use classical approach, such as graphical

analysis, to analyze the inflation  convergence (Sala-i-Martin, 1996a) and the

inflation  convergence (Sala-i-Martin, 1996b).

The main difference between our approach and most others used in the literature is that

we look at the pairwise inflation differentials in a panel setting, using a similar approach

to Pesaran (2007) and Pesaran et al. (2009), instead of the deviation of each country

from a monetary union benchmark.

The empirical estimation is performed in three steps. First, a graphical analysis is

presented to provide preliminary indication of expected results. Second, we must show

that pairwise inflation differentials between Israel, Palestine, and Jordan are stationary

before estimating the potential determinants of inflation differential between countries.

Panel unit root tests are used to examine the convergence process of pairwise inflation

differentials. To this purpose, we analyze the three series of pairwise inflation

differentials separately and determine the optimal lag order of the Augmented Dickey

Fuller (ADF) test. Finally, we estimate the model through Pooled OLS and Fixed
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effect/Random effect estimation techniques to investigate the factors driving pairwise

inflation differentials between Palestine, Jordan, and Israel.

4.2 DATA
We use annual data from 1996 to 2016 to examine whether pairwise inflation differential

rates between Palestine, Jordan, and Israel are converging or not . Data are obtained

from the official publications of the Palestinian Central Bureau of Statistics (PCBS),

Palestinian Monetary Authority, International Monetary Fund: International Financial

Statistics (IFS), World Bank: World Development Indicators (WDI), Bank of Israel (BoI),

Israel Central Bureau of Statistics (CBS), Central Bank of Jordan (CBJ), and Jordan

Department of Statistics (DOS).

The main problem with data of Palestine is their availability. There is lack of long time

series data for some variables, because PCBS was established in 1993. The dependent

variable is pairwise inflation differentials between Israel, Palestine, and Jordan. So we

need to construct three series of pairwise inflation differentials; Palestine with Israel,

Palestine with Jordan, and Jordan with Israel.

Let itp denote the consumer price index (CPI) at time t in country i , where Tt ,......,1

and Ni ,....,1 . Price series were all set to have 2010 as a base year. The deviation of

the price level between country i and country j can be written as:

jtitijt CPICPIy 

jtit pp 

The inflation differential between country i and j is given by:

jtitijt ppy  %%

jtit  

Moreover, the average lending rate in Palestine is estimated using weighted average

lending rates of the three currencies lending, New Israeli Shekel (NIS), US dollar (US$),

and Jordanian Dinar (JD). Following Sarsour (2012), average lending rate in Palestine is

estimated as follows:
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Average Lending Rate in Palestine
TCF

DLRTCFDLRTCFDLRTCF NISNISJDJDUSUS )()()()($)($)( *** 


Where TCF is total credit facility of the three currencies, DLR(US$) is the domestic lending

rate of dollar, DLR(JD) is the domestic lending rate of Jordanian Dinar, and DLR(NIS) is the

domestic lending rate of New Israeli Shekel. Data on domestic lending rates of the three

currencies for the period under study is provided by the Palestinian Monetary Authority

(PMA). Table (4.1) provides a definition of the variables used in this paper as well as their

sources.

Table (4.1): Variables, Definitions, and Data Sources
Variable Definition Source

CPI Consumer Price Index. Price series were all set to
have 2010 as a abase year (2010=100) IMF

Inflation rate Percentage change in annual CPI with respect to
previous year

Own calculation using data
from IFS

Output growth(GDP) Annual percentage change in real GDP. WDI

Interest rate Average Lending interest rate, percent per annum Own construction using
data from PMA, and IFS

Wage Growth

Percentage change in annually average monthly
wages, per employee post in Israel and wage

employee in Palestine and Jordan, with respect to
previous year

Own calculation using data
from PCBS, DOS, and BoI

Government spending Ratio of general government spending to GDP Own calculation using data
from PCBS, DOS, and CBS

Openness
Imports of Israel, Palestine, and Jordan with their

trading partners outside Israel, Palestine, and Jordan
as a share of GDP

Own calculation using data
from PCBS, CBS, and DOS

Credit Domestic credit to private sector by banks as share
of GDP WDI

Note: PCBS= Palestinian Central Bureau of Statistics, CBS= Central Bureau of Statistics (Israel), IFS=IMF’s
International Financial Statistics, PMA= Palestinian Monetary Authority, BoI= Bank of Israel, CBJ= Central Bank of
Jordan, DOS= Department of Statistics (Jordan), WDI= World Development Indicators, WEO= World Economic
Outlook Database (IMF).

4.3 Model Specification
4.3.1. Convergence of Pairwise Inflation Differentials

Before proceeding to investigate the factors that drive inflation differentials between

countries i and j , we must first examine whether the pairwise inflation differentials

series are stationary. A model testing whether the pairwise inflation differentials series

are stationary takes this form:
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1,1,0 ……………..…...(1)

Where ijty is the inflation differential rate between countries i and j , ijt is the

convergence rate of inflation differential between countries i and j , L is the optimal

number of lags, and ijt is the error term.

4.3.2 Econometric Model

The model presented in this paper captures the potential determinants of pairwise

Inflation differentials between Israel, Palestine, and Jordan both domestic and external,

in the short run. To this purpose, an encompassing model is used to capture the main

drivers of inflation differential. To start with, the general specification in Honohan and

Lane (2003) for inflation differentials can be written as:

       )(*
11

*
1,1,

E
tit

E
t

E
ttiti

E
tit

E
tit ppppzz    ……….(2)

Where it and E
t are the national and Euro area inflation rates, itz and E

tz represent

the domestic and Euro area variables having impact on the inflation rate, 1, tip and E
tp 1

are the national and Euro area price levels, and *
1tp and E

tp
*
1 represent the national and

Euro area long-run equilibrium price levels. More precisely, *
1tp and E

tp
*
1 are the pre-

targeted (or benchmark) price levels that economies are trying to converge towards.

The Euro area is supposed to be a convergence club where trade flows and institutions

should reduce productivity and income differentials with the passage of time. This leads

Honohan and Lane (2003) to assume a common long-run Euro area and national price

level  *1*
1,

E
tti pp   . Thus, equation (2) can be written as:

    )(1,1,
E
tit

E
titi

E
tit

E
tit ppzz    ………………………..(3)

The main difference between our and Honohan and Lane (2003) model is that we look

at the pairwise inflation differentials, using a similar approach as in Pesaran (2007) and

Pesaran et al. (2009), instead of the deviation of each country from a monetary union

benchmark. Moreover, given the close relationship between Palestinian and Israeli
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economies, particularly between prices, and the similarities between Palestinian and

Jordanian economies mentioned in section one, we assume that the three countries

share a common long-run price level  ****
titjtpt pppp  or, in other words, price

levels in these countries converge toward each other. This simplifying assumption allows

us to write an equation for inflation differential between countries i and j in the following

form:

)()(1, jtitjtittijijtijt zzpy    ………………………..…....(4)

Where:

ijty is the pairwise inflation differential rate between countries i and j . ijt is the

convergence rate of inflation differential between countries i and j , 1, tijp represents the

difference in the lagged (log) price levels between countries i and j , measured by the

consumer price index (CPI) of countries i and j (price series were all set to have 2010

average as a base year). iz and jz denote a set of explanatory variables that

represents the differences between countries i and j in wage growth, openness, lending

interest rate, GDP growth, bank credit, and government spending, i and j are the

difference between countries i and j in composite error. Assume itiit   and

jtjjt   . Where:

i and j are the unobserved unit-specific effect (or cross-section heterogeneity); a

component that does not change over time. it and jt are the unobserved idiosyncratic

error. They are specific to unit i and j but vary over time. Therefore:

 jtitjijtittijijtijt zzpy    ()()(1, ………....(5)

Thus, the set of explanatory variables that exert influence on inflation differentials in

country i , iz in equation (4), is defined as:
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Where:

1,  tiwage is the lagged wage growth, itopen is the imports of Israel, Palestine, and

Jordan with their trading partners outside Israel, Palestine, and Jordan as a ratio of GDP,

1, tiDLR is the lagged domestic lending interest rate, 1, tiGDPgrowth is the lagged output

growth, itcredit is the domestic credit to private sector by banks as ratio of GDP,

Govtspd is the ratio of general government spending to GDP. Economic theory, as

discussed in section 3, predicts that wage growth, openness, lagged GDP growth, credit,

and government spending will widen the inflation gap between countries, while higher

lagged lending interest rate will either widen the inflation gap or lead to closing the

inflation gap.

5. ESTIMATION RESULTS

Before turning to the estimation results, we examine the correlation matrix for the

coefficients of the potential determinants of pairwise inflation differentials. The results

reported in Table (5.1) indicate that there is no an obvious sign of multicollinearity

problem.

Table (5.1): Correlation Matrix
Infdif L.CPI L.Wage grth D(Open) L.DLR L.GDPgrth D(Credit) D(Govspd)

Infdif 1.0000
L.CPI -0.1250 1.0000

L.Wagegrth 0.1418 -0.1240 1.0000
D(Open) 0.2174 -0.2400 -0.1899 1.0000
L.DLR 0.3287 0.5360 0.0180 -0.0098 1.0000

L.GDPgrth 0.0399 -0.0899 0.0988 0.0601 0.0416 1.0000
D(Credit) 0.0506 -0.0367 -0.0395 0.3740 0.0689 0.0932 1.0000
D(Govspd) 0.0689 -0.1029 0.3339 -0.1914 -0.0840 -0.2492 -0.1296 1.0000

Source:Researcher’s result using Stata 11 Software Package
Notes: Infdif, L.CPI, L.Wagegrth, D(open), L.DLR, L.GDPgrth, D(Credit), and D(Govspd) account for differences in
inflation rates, lagged (log) price level, lagged wage growth, the first-differenced openness, lagged domestic
lending rate, lagged output growth, the first-differenced domestic bank credit, the first-differenced government
spending.
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5.1 Graphical Analysis
Before empirical analysis is applied, a graphical overview will be presented to provide

preliminary indication of expected results. Figure (5.1) shows a scatter plot aimed at

checking for inflation (absolute)  convergence across the three countries for the

period 1996-2016. The x-axis shows the initial (log) level of CPI in 1996, while the y-axis

shows the average yearly of inflation rates in the period 1996-2016. A visual inspection

points at a negative relationship between both variables which implies that there is an

evidence of inflation (absolute)  convergence in the three countries within the sample

period. This first indication of convergence is confirmed by the regression line of the

following simple linear model:

iii P   1996,

Where:

ti , is the average yearly of inflation rates for period 1996-2016 for country i , 1996,iP is

the initial (log) level of CPI in 1996 for country i .

It is important to mention that it is feasible to estimate the regression line, using least

squares, with as few as 2 observations per predictor variable as long as our data have

little random variation (Hyndman and Kostenko, 2007) and the focus of our study is on

the direction of the relationship between the average yearly of inflation rates and the

initial level of CPI, rather than on the statistical hypothesis testing (Austin and

Steyerberg, 2015). However, the minimum required number of subjects per variable

(SPV) to permit accurate estimation of linear regression models using least squares is

one issue that is faced by statistical analysts and applied researchers (see the appendix).
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Figure (5.1): Consumer Price Index (CPI) in 1996 and Average Inflation Rates for Palestine, Jordan, and
Israel for the Period 1996-2016
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Source: Researcher’s result using Stata 11 software package.

In addition, as mentioned earlier, in the economic growth literature the

(  convergence) term refers to the reduction in the dispersion of real GDP per capita

across economies through time (Barro and Sala-i-Martin, 1995). The dispersion of price

level across Palestine, Jordan, and Israel is measured in terms of the standard deviation

of the monthly (log) consumer price index (CPI) across the three economies for the

period 1996-2016. Figure (5.2) represents the evolution of the cross-country of standard

deviation of the monthly (log) CPI for the period January 1996-December 2016 for the

three countries.
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Figure (5.2): Cross-Country of Standard Deviation of the Monthly (log) CPI of Palestine, Israel, and
Jordan for the Period 1996-2016

Source: Own calculations from PCBS and IFS dataset.

By visual inspection the trend is clearly decreasing over time, indicating

 convergence, i.e. the log CPI across the three economies converged and variation

was reduced.

5.2 Panel Unit Root Test for Stationary
The starting point of the analysis is to investigate whether the pairwise inflation

differentials series are converging or not. To this end, we use monthly CPI data over the

period January 1996 to December 2016 and three pairwise inflation differentials series

are constructed; Palestine-Israel, Palestine-Jordan, and Jordan-Israel. Then, panel unit

root tests were performed by estimating equation (1). The Augmented Dickey-Fuller

(ADF) tests are applying to the levels of the series for two cases; with intercept (partial

)0, 0   econvergenc and without intercept (absolute )0, 0   econvergenc . The

results of ADF test in Table (5.2) indicate that all the pairwise inflation differentials series

are stationary in their levels at 1% level of significance for both investigation; absolute

and partial convergence. Therefore, the results provide evidence of absolute

convergence in the three pairwise inflation differentials series over the period 1996 to

2016. These results are in line with the graphical analysis. Further, implying that the

price levels are converging to the same level across these countries, the assumption of
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tPtJtPt PPPP  seems justified. We also perform panel unit root tests for all the

variables employed in our study. The results of ADF tests (both with and without an

intercept) for other variables show that all of them are stationary, except the openness,

government spending (as a ratio of GDP), and bank credit (as a ratio of GDP). Therefore,

the variables are first-differenced so as to remove the unit root.

Table (5.2): Augmented Dickey-Fuller Unit Root Test

Pairwise Inflation Differentials WITH INTERCEPT
(t_Statistic)

NO INTERCEPT
(t_Statistic)

Palestine-Israel -14.103 -13.947
Palestine-Jordan -14.822 -14.822
Jordan-Israel -11.038 -11.035

Level of Significance Critical Values
1% -3.456 -2.574
5% -2.873 -1.942
10% -2.573 -1.616

Note: The ADF is applied by using an automatic lag-length option, then the Dickey and Fuller (1979) critical
values are used to reject or accept H0 (H0 : series Xt has a unit root. The basic alternate is that H1: series Xt is
stationary); if the absolute value of t_statistic is greater than the critical value, then H0 is rejected.

5.3 Estimation Results for Pooled Ordinary Least of Squares (POLS) Model:
Having found a presence of inflation convergence, we proceed and perform POLS

model in order to examine the factors that influence inflation across countries by

estimating equation (4).

)4....(..........).........()(1, jtitjtittijijtijt zzpy   

Where:

 )()()( jtitjijtit   .

However, it is important to mention that with the Pooled OLS model the composite errors

)( jtit   must be correlated across t because of the presence of )( ji   . Thus,

correlation of )( jtit   causes the usual OLS standard errors to be invalid. This is a

problem of serial correlation or cluster correlation, which can be solved using “cluster-

robust” option. Table (5.3) reports the empirical results of Pooled OLS estimation.



88

Table (5.3): Econometric Results for the Pooled OLS Model (Pairwise Inflation Differential
between Palestine, Jordan, and Israel is the Dependent Variable), 1996-2016

Variable Coefficient Robust Std. Error P-value
Intercept -0.002 0.002 0.482

Lagged price level -0.106 0.028 0.065*
Lagged wage growth 0.032 0.027 0.350

D(Openness) 0.078 0.068 0.370
Lagged Lending interest rate 0.479 0.058 0.014**

Lagged GDP growth -0.005 0.043 0.926
D(Credit) -0.035 0.088 0.725

D(Gov’t spending) 0.026 0.021 0.340
R2= 27%, F(7, 52)= 2.79, Prob.= 0.0154

Source: Researcher’s result using Stata 11 software package
Notes: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively.

The results in Table (5.3) indicate that the short-run impact of lagged lending rate on

inflation differential is positive, significant, and large. The results in Table (5.3) suggest

that if there is a 10% increase in lagged lending rate all things being equal, inflation

differential increases by about 4.79%. Our results are similar to findings of Sarsour

(2012), who shows that higher interest rates translates into higher prices through

production costs channel. Moreover, the coefficients of lagged wage growth,

government spending, and openness were of expected sign but insignificant.

However, the results in Table (5.3) also indicate that the coefficient of lagged GDP growth

is negative but insignificant. This result implies that there is no significant impact of GDP

growth differential on the inflation differentials. This relationship between inflation

differential and lagged GDP growth differential is also confirmed by visual evidence from

the Figure (5.3).
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Figure (5.3): Pairwise inflation Differential and Lagged GDP Growth Differential in Palestine,
Jordan, and Israel (1996-2016)
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Source: Researcher’s result using Stata 11 software package

Finally, the results in Table (5.3) also indicate that there is an evidence of convergence

across the countries with coefficient on the lagged price level being negative and

significant.

5.4 Estimation Results for Fixed Effects/Random Effects Model:
5.4.1 The Fixed Effects (FE) Estimation

The pooled OLS model is performed under the assumption that the intercept is constant.

More precisely, the effect of unobserved macroeconomic variables on inflation

differentials are assumed to be identical across countries. However, this assumption is

quite a strong assumption which may not hold in reality given that countries in any

monetary union are likely to be diverse. Thus, our model in equation (4) can be written

as:
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   jtitjijtittijijtijt zzpy    )(1,

Moreover, a more serious issue arises with the POLS estimator is that, in order for

POLS to produce a consistent estimator, we would have to assume that

)( jtit zz  and )( jtit   are uncorrelated. Because  )()()( jtitjijtit   , so

we need:

  0)(),(  jijtit zzCov  and   0)(),(  jtitjtit zzCov  . Therefore, even if we

assume that the idiosyncratic error  jtit   is uncorrelated with  jtit zz  , POLS is

biased and inconsistent if  ji   and  jtit zz  are correlated. The resulting bias in

POLS is often called heterogeneity bias. Therefore, heterogeneity bias can be solved by

eliminating )( ji   by using the “fixed effects” or “within” transformation.

 Consider the simple model with only itX for unit i :

itiitoit Xy   1 , t = 1, 2,……….., T

 Average this equation across t to get:

iiii Xy   10

Where: 



T

t
iti yTy

1

1 is the time average of y of unit i . Similarly for iX and i

 Subtract the time-averaged equation from other time periods:

)()(1 iitiitiit XXyy  

This equation is free of i and we view this “time-demeaned” (or “within”) equation as an

estimation equation. However, it is important to mention that FE estimation allows

arbitrary correlation between itX and i . But to show that the Fixed Effects estimator is

unbiased, we need the strict exogeneity assumption: roughly, the idiosyncratic error it

should be uncorrelated with each explanatory variable isX across all time periods, even

when ts  , and when this assumption holds, we say that the explanatory variables are

strictly exogenous. However, this assumption rules out the case where itX is the lagged

dependent variable, 1, tiy (Wooldridge, 2003 ).
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Moreover, as i is removed using fixed effects transformation, it cannot be a source of

serial correlation. But the it might have serial correlation (and heteroskedasticity), and

so to solve the problem we use “cluster-robust” option.

Table (5.4) presents the empirical results of the FE model, which shows that in contrast to

the POLS estimation the coefficients on openness (the degree of openness of Israel,

Palestine, and Jordan toward their trading partners outside Israel, Palestine, and Jordan)

and government spending become significant within the conventional 5-10% level of

significance. The coefficients of openness and government spending are positive (0.130

and 0.094, respectively) and conforms to our theoretical expectation. This result implies

that a 10% increase in openness or government spending differential, ceteris paribus,

the inflation differentials would increase by 1.30% and 0.94%, respectively.

Table (5.4): Econometric Results for the Fixed Effects Model (Pairwise Inflation Differential
between Palestine, Jordan, and Israel is the Dependent Variable), 1996- 2016

Variable Coefficient Robust Std. Error P-value
Intercept -0.017 0.011 0.251

Lagged price level -0.127 0.025 0.037**
Lagged Wage growth 0.011 0.004 0.098

Openness 0.130 0.035 0.065*
Lagged Lending interest rate 0.388 0.023 0.004***

Lagged GDP growth -0.001 0.052 0.992
Credit 0.064 0.032 0.187

Gov’t spending 0.094 0.021 0.048**
R2= 53%, F(7, 50)= 7.96, Prob.= 0.0000

F-test that all 0i , F(2, 50)=9.94, Prob.=0.0002

Source:Researcher’s result using Stata 11 software package.
Notes: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively.

The findings also suggest that the lagged lending interest rate is a highly significant

determinant of inflation differentials. We see that a 10% increase in the lagged lending

interest rate leading to inflation gap between countries about a 4%. Finally, the lagged

price level is significant and negative, thus confirming that the inflation rates in Palestine,

Jordan, and Israel are in the process of converging.
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Test for Cross-Sectional Heterogeneity:
To make sure that there is a significant cross-sectional effect, the F-test is applied to test

the null hypothesis, 0H : The N-intercepts are constant across countries; against the

alternative that 0H is not true. As can be seen from the results in Table (5.4), the

corresponding probability value of the F-statistics is less than 5% (p-value is 0.0002), the

null hypothesis is rejected and conclude that N intercepts are different across countries

and unobserved heterogeneity is important. Thus, Fixed Effects model estimation leads

to more efficient estimation rather than the Pooled OLS model.

5.4.2 The Random Effects (RE) Estimation

The crucial distinction between the Fixed and Random Effects is whether the

unobserved unit-specific effects ( i ) are correlated with the regressors in the model, not

whether these effects are stochastic or not (Greene, 2002). The Random Effects model

is based on the assumption that the unit-specific effects are uncorrelated with the

regressors in the model.

 Suppose we start with the simple model with only itX for unit i :

itiitit Xy   10 , t = 1, 2,……….., T

Unlike Fixed Effects, Random Effects estimation leaves i in the error term, and then

accounts for the serial correlation over time in the composite error term )( itiit  

via a Generalized Least Squares (GLS) procedure. Moreover, Random Effects

estimation allows for time-constant explanatory variables in itX (while with Fixed Effects,

all time-constant variables are captured by i ). However, like Pooled OLS, Random

Effects estimation maintains: ,0),( iitXCov  and also strict exogeneity with respect to

it : TtsXCov itis ,....,1,,0),(  . And, for consistency, Random Effects maintains that

the composite error term, itiit   , is uncorrelated with the explanatory variables in

all time periods.
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The standard Random Effects assumptions also include: i) 2)(  itVar , for all t

(constant variance over time), ii) stCov isit  ,0),(  (no serial correlation), iii)

0),( itiCov  . The GLS procedure uses properties of the composite error, itiit   .

Under the standard Random Effects assumptions, it holds that:   22
  itVar [from

0),( itiCov  ]……………………………..(1),

And 2)(),(   iisit VarCov [from stCov isit  ,0),(  ]……….(2)

Using these two equations, the serial correlation in it is easy to characterize as:

  





 


 22

2

, isitCorr ,

Where the term  gives a measure of the relative size of the variance of i , the

unobserved effects, 2
 , to the total variance, 22

   .

It is also important to mention that a very useful characterization of Random Effects is in

terms of a “partially” time-demeaned equation. Define a parameter,  , that is between

zero and one as:
21

22 )(1
11 











 


T

. The variances 2
 and 2

 can be estimated

after Pooled OLS (or Fixed Effects) estimation, which then allows us to estimate  by ̂ .

Then Random Effects estimate can be obtained from the Pooled OLS regression:

   iitiitiit XXyy  ˆˆˆ
1  . Where the over bar denotes the time average. This

equation involves a quasi-demeaned data on each variable. The Fixed Effects estimator

subtracts the time averages from the corresponding variable. The Random Effects

transformation subtracts a fraction of that time average, where the fraction depends on
22 ,   , and the number of time periods, T. Moreover, it is easy to see that if

POLSRE  ˆˆ0ˆ  . This is the case when i is relatively unimportant (since it has

small variance relative to 2
 ). while for 2

 is large relative to 2
 or as T gets large,

FERE  ˆˆ1ˆ  .
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The empirical results of Random Effects model are presented in Table (5.5) and show

that the magnitude of the effects of the explanatory variables are different from those of

the Fixed Effects model and similar to those of the Pooled OLS model. It is worth to

mention that the Random Effects estimator does not rely on any of the standard

Random Effects assumptions for consistency. But if these assumptions fail, we must use

“cluster-robust” option.

Table (5.5): Econometric Results for the Random Effects Model (Pairwise Inflation Differential
between Palestine, Jordan, and Israel is the Dependent Variable), 1996-2016

Variable Coefficient Std. Error P-value
Intercept -0.002 0.022 0.392

Lagged price level -0.106 0.028 0.000***
Lagged Wage growth 0.032 0.027 0.226

D(Openness) 0.078 0.068 0.251
Lagged Lending interest rate 0.479 0.058 0.000***

Lagged GDP growth -0.005 0.043 0.917
D(Credit) -0.035 0.088 0.686

D(Gov’t spending) 0.026 0.021 0.214
R2= 29%, Wald Chi2(7)= 19.50, Prob.= 0.0068

Theta ( )= 0, 0 , 0251.0
Hausman Test: )4(2 = 19.39, Prob. = 0.0007

Source:Researcher’s result using Stata 11 software package.
Notes: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively.

Moreover, since it holds 0 , the magnitude of the effects of the explanatory variables

are similar to those of the Pooled OLS model. More precisely, the results indicate that

lagged lending interest rate has a significant positive effect on widening inflation

differentials. Furthermore, the coefficient of the lagged price level is negative and

significant. This result indicates that there is an evidence of convergence across the

three countries.

Hausman Test: Fixed Effects or Random Effects Model?

As can be seen from the results in Table (5.4), the variance in the unobserved effect i is

02  , thus the variance of composite error term reduces to   2
 itVar . This result

implies that there is no difference between the Pooled OLS model and the Random
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Effects model, we can pool the data and run OLS. However, to see whether a Fixed

Effects or Random Effects model is more efficient, we conduct the Hausman test.

Hausman proposed a general test for the null hypothesis, 0H : i and itX are not

correlated; against the alternative that 0H is not true. The main idea is that the Fixed

Effects estimator is consistent under both the 0H and aH , but is not efficient under 0H

while the Random Effects estimator would be more consistent and efficient under 0H .

The Hausman statistic is:

    )ˆˆ()ˆ()ˆ(ˆˆ 1

REFEREFEREFE VarVarH  





, under 0H , )(2 KH  , where

K is the number of elements of ̂ for both methods.

Since the corresponding probability value of the 2 -statistics is less than 5% (p-value is

0.0007), we reject the null hypothesis and conclude that the Fixed Effects model

estimation leads to more efficient estimation than the Random Effects model. To sum,

Fixed Effects model leads to more efficient estimation than the Random Effects and

Pooled OLS models.

5.5 Robustness Analysis:
To check robustness of our results and to mitigate the endogeneity problem of some

variables, equation (4) is also estimated after omitting GDP growth and wage growth,

which were statistically insignificant in all previous models (POLS, FE, and RE).

Regarding the lending interest rate, we retain it in the model since it has a statistically

significant effect on the dependent variable.

The output of running Pooled OLS, Fixed Effects,and Random Effects models are

presented in Appendix (Table A1, Table A2, and Table A3). As can be seen from Table A1,

the results of Pooled OLS model remain unchanged from our previous findings that

lagged lending rate and lagged price level have an explanatory power while openness

and bank credit remain statistically insignificant. In addition, the results of Fixed Effects

model show that all the explanatory variables, except bank credit, are significant within
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the conventional 1-10% level of significance. The results also show that openness and

lagged lending rate are a highly significant determinant of inflation differentials. Again,

results are similar to what were obtained before. Finally, the results of Random Effects

model presented in Table A3 broadly confirm our previous findings.

Overall, the results of the reduced model, after omitting GDP growth and wage growth,

broadly support the results of the full model, with the exception of the government

spending variable, which becomes statistically significant at 1% level of significance in

all reduced models (POLS, FE, and RE).

5.6 Limitations of our Study:
Many empirical relationships are dynamic in nature and these dynamic relations are

typically modeled by adding lagged dependent variables to the unit-specific effects panel

model specification. Therefore, the combination of unit-specific effects and lagged

dependent variables leads to serious estimation problems and poses an econometric

challenge. Thus, the main source of concern of our results is the adequacy of the Fixed

Effects estimation method in the presence of lagged dependent variable and potential

endogeneity of some right-hand side regressors. As mentioned before, Generalized

Method of Moments (GMM) is the best estimation technique to apply in the presence of

lagged dependent variable and potential endogeneity of some variables. However, the

weakness of GMM estimator is that its properties hold for large number of cross-

sectional units, so it can be biased in panel data with a small number of cross-sectional

units as in our data set.

Therefore, in the econometric literature, various alternative estimators have been

proposed as an alternative to GMM and standard Fixed Effects models. In Particular, the

linear dynamic panel data estimation by using maximum likelihood (Allison et al., 2017),

the Pooled Mean Group estimator (Pesaran et al., 1999), the bias-correction FE

estimator (Kiviet, 1995; Bruno, 2005), and the bootstrap-based bias-corrected FE

estimator (Everaert and Pozzi, 2007; De Vos et al., 2015).
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Allison and others (2018) show that Maximum Likelihood estimator outperforms the

GMM estimator in large N and small T (max 10 observations) samples, while Pasaran

and others (1999) show that although the Mean Group estimator is consistent, for large

N and T, for small T all the estimators (Mean Group, Pooled Mean Group, Dynamic

Fixed Effects, and Static Fixed Effects) will be subject to the familiar downward bias on

the coefficient of the lagged dependent variable. Moreover, De Vos and others (2015)

evaluate the performance of various estimators of dynamic models by using Monte Carlo

simulations. Also, they implement various bootstrap error resampling schemes to

account for general heteroskedasticity and contemporaneous cross-sectional

dependence. Monte Carlo simulations show that the bootstrap-based bias correction FE

estimator provides the most accurate estimate for the coefficient on the first-lagged

dependent variable in very small T compared with Pooled OLS and Fixed Effects

estimators. The results show that the Pooled OLS estimator has an upward bias for the

coefficient on the first-lagged dependent variable as, not accounting for unit-specific

effects, imply positive correlation between the error terms and the lagged dependent

variable, while the Fixed Effects (FE) estimator has a downward bias, as the time-

demeaning method used to eliminate the unit-specific effects results in negative

correlation between the time-demeaned lagged dependent variable and error terms.

However, it is important to mention that all these GMM alternative estimators have been

analyzed in dynamic panel data when time-series dimension (T) is short (max 10

observations) and the cross-section dimension (N) is large, or when T is greater than 30

and N is small (N=10). Therefore, none of these estimators would be as the preferred

estimator for our dynamic panel data model with a very small N and short T. On the

other hand, Wooldridge (2003, p. 447) states that:

“Fixed Effects turns out to be less sensitive to violation of the strict exogeneity assumption,

especially with large T. Some authors even recommend estimating Fixed Effects models with

lagged dependent variables (which clearly violates the strictly exogeneity assumption). When the

processes are weakly dependent over time and T is large, the bias in the Fixed Effects estimator

can be small”.
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Thus, to overcome the econometric methodologies limitation due to the short time

periods and a very small number of cross-sectional units of our data, we follow the

economic growth convergence literature and use the classical approach, such as

graphical analysis, to provide an evidence to the existence of inflation  convergence

(Sala-i-Martin, 1996a) and the inflation  convergence (Sala-i-Martin, 1996b). And, to

overcome the endogeniety problem of some variables (GDP growth, lending interest rate,

and wage growth can be endogenous to inflation) we instrument endogenous variables

by their lagged values. We would also note that we have replicated the POLS, FE, and

RE regressions with excluding GDP growth and wage growth. The results are

qualitatively similar to what we have found before.

6. CONCLUSION

To examine the determinants of pairwise inflation differentials between Palestine, Jordan,

and Israel, we use multivariate panel data estimated by Pooled OLS and Fixed

Effects/Random Effects in which pairwise inflation differentials between Palestine,

Jordan, and Israel are explained by the differences in supply-side factors between the

three economies, proxied by the differences in the wage growth. As a proxy for external

factors, differences in degree of openness between Palestine, Jordan, and Israel

towards their trading partners outside Israel, Palestine, and Jordan (extra-trading

partners outside Israel, Palestine, and Jordan) are added to the model. And to capture

price catching-up, we use the lagged price level differential. Differences in lending

interest rate between Palestine, Jordan, and Israel are also added to the model as a

proxy for monetary determinants. However, differences in output growth between

Palestine, Jordan, and Israel are included to the model as a proxy for their cyclical

positions. Moreover, cross-country differences in proxies for demand pressures such as

bank credit to private sector and government spending, are included as an explanatory

variables with a view that a rapid growth in bank credit and government spending will

lead to an increase in the domestic demand which, in turn, put upward pressure on

inflation.
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The ADF test results indicate that our pairwise inflation differentials series are stationary

over the period from 1996 to 2016. Moreover, the F-test for the cross-sectional

heterogeneity indicates that intercepts are different across countries, and the Fixed

Effects model leads to more efficient estimation rather than the Pooled OLS. However,

the results of pooled OLS (POLS), Fixed Effects (FE), and Random Effects(RE) models

provide evidence of inflation convergence across the three countries with the coefficient

on the lagged price level being negative and significant.

The results of the Fixed Effects model prove that the domestic and external factors are

significant determinants of pairwise inflation differentials between Palestine, Israel, and

Jordan. The estimation provides an empirical support for monetary and external factors

in explaining inflation differential between these countries rather than the cyclical factors.

More precisely, lagged lending interest rate and openness are a highly significant

determinant of inflation differentials. Results indicate that a 10% increase in them

leading to inflation gap between countries about a 4% and 1%, respectively. On the

other hand, the differences in wage growth and the differences in the business cycle

positions (reflected in lagged GDP growth and bank credit) have no significant effect on

inflation differentials.
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APPENDIX
The Minimum Required Number of Subjects Per Variable (SPV) for Linear
Regression Models:
The minimum required number of subjects per variable (SPV) to permit accurate

estimation of linear regression models using least squares is one issue that is faced by

statistical analysts and applied researchers. For example, Green (1991) evaluated

different rules-of-thumb for the number of subjects per variable (SPV) in the context of

statistical power analysis (statistical hypothesis testing). These rules-of-thumb can be

classified into two different classes. The first class consists of those rules-of-thumb that

specify a fixed sample size (a minimum of 200 subjects), regardless of the number of

predictor variables in the regression model, whereas the second class consists of rules-

of-thumb that incorporate the number of subjects per variable (SPV). Green suggested

that although 20 SPV would be preferable, the minimum required number of SPV should

be five. Another rule attributed to Harrell (2011), who suggested that 10 SPV was the

minimum required sample size for linear regression models to ensure accurate

prediction in subsequent subjects. Schmidt (1971) determined that, in a variety of

settings, the minimum number of SPV lies in the range of 15 to 20. However, Austin and

Steyerberg (2015) suggested that analysts should require a minimum of only 2 SPV in

the linear regression model estimated using ordinary least squares to guarantee

unbiased estimation of coefficients, the standard errors, and adjusted R2 values but

higher number for adequate statistical power analysis.

It is important to note that the different results among these studies with respect to the

minimum required number of SPV are based on the fact that these studies used very

different criteria for identifying the minimum number of SPV. While Green (1991)

evaluated different rules-of-thumb for the number of SPV in the context of statistical

power analysis. Austin and Steyerberg (2015) focused on accuracy of estimation of a

linear regression model. Whereas Schmidt’s thresholds on the number of SPV reflect

the criterion necessary for the R2 of the estimated linear model to exceed that of the R2

that arose from summing up the predictor variables (equivalent to assuming that all the

coefficients were equal to one).
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Moreover, Hyndman and Kostenko (2007) suggested that the number of data points

required for any statistical model depends on at least two things: the number of model

coefficients (parameters) to estimate and the amount of random variation in the data. If

the data have little variation, it is possible to estimate a model more or less accurately

with only a few observations. On the other hand, to accurately estimate a model where

the data contain a lot of random variation, it is necessary to have a lot of data.

In Figure (A1), below, we show that our linear regression with only three observations is

fine because the solid line, that shows the true model, and the dashed line, that shows

the fitted model, are identical to each other. So, our data contain small random variation.

Figure (A1): Consumer Price Index (CPI) in 1996 and Average Inflation Rate for Palestine, Jordan, and
Israel for the Period 1996-2016
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Table (A1): Econometric Results for the Pooled OLS Model Excluding Wage Growth and GDP Growth (Pairwise
Inflation Differential between Palestine, Jordan, and Israel is the Dependent Variable), 1996- 2016

Variable Coefficient Robust Std. Error P-value
Intercept -0.001 0.002 0.578

Lagged price level -0.113 0.031 0.068*
D(Openness) 0.070 0.068 0.414

Lagged Lending interest rate 0.493 0.063 0.016**
D(Credit growth) -0.032 0.080 0.727
D(Gov’t spending) 0.038 0.052 0.007***

R2= 26%, F(5, 54)= 3.88, Prob.= 0.0045
Notes: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively.

Table (A2): Econometric Results for the Fixed Effects Model Excluding Wage Growth and GDP Growth (Pairwise
Inflation Differential between Palestine, Jordan, and Israel is the Dependent Variable), 1996- 2016

Variable Coefficient Robust Std. Error P-value
Intercept -0.017 0.011 0.250

Lagged price level -0.128 0.032 0.059*
Openness 0.131 0.033 0.057*

Lagged Lending interest rate 0.388 0.047 0.014***
Credit 0.065 0.030 0.167

Gov’t spending 0.094 0.007 0.006***
R2= 53%, F(5, 52)= 11.54, Prob.= 0.0000

F-test that all 0i , F(2, 52)=10.56, Prob.=0.0001

Notes: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively.

Table (A3): Econometric Results for the Random Effects Model Excluding Wage Growth and GDP Growth
(Pairwise Inflation Differential between Palestine, Jordan, and Israel is the Dependent Variable), 1996- 2016

Variable Coefficient Robust Std. Error P-value
Intercept -0.009 0.014 0.526

Lagged price level -0.023 0.045 0.613
D(Openness) 0.096 0.054 0.081*

Lagged Lending interest rate 0.599 0.129 0.000***
D(Credit) 0.408 0.075 0.000***

D(Gov’t spending) 0.061 0.068 0.263
R2= 28%, Wald Chi2(5)= 19.39, Prob.= 0.0016

Theta ( )= 0, 0 , 0249.0
Hausman Test: )2(2 = 11.56, Prob. = 0.0031

Notes: *** , **, * indicate significance at 1% , 5%, 10% levels, respectively.
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CHAPTER THREE

The Choice of Exchange Rate Regime in Palestine: Fixed, Flexible, or Soft
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ABSTRACT

This chapter examines the determinants of exchange rate regimes choice, with particular

emphasis on financial and macroeconomic determinants, to predict empirically the choice of an

exchange rate regime if a decision were taken to issue a Palestinian national currency. By using

Discriminant Analysis technique on cross-sectional data set covering 123 member countries of

the International Monetary Fund (IMF) for 2017, we find that there are two statistically

significant discriminant functions, making it possible to distinguish among the exchange rate

regimes. The discriminant analysis output shows that the capital account openness is the most

important determinant in choosing fixed exchange rate regime over soft or flexible regimes. The

results also indicate that the size of economy, international reserves, and inflation are other

important factors affecting the choice of exchange rate regime, such that large economic size,

high inflation rate, and relatively high level of international reserves pushing countries to adopt

relatively flexible regime and this finding applies to all country regardless to its development

level. As to the choice of an appropriate exchange rate regime for Palestine, the analysis shows

that Palestine is more likely to adopt fixed exchange rate arrangements.

Keywords: Exchange Rate Regime; Discriminant Analysis; Palestine.
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1. INTRODUCTION

The absence of Palestinian national currency and its economic consequences on the

Palestinian economy, as well as the introduction of an independent Palestinian currency

and the choice of appropriate exchange rate regime have been fundamental issues in

research in Palestine. However, the successful introduction of the Palestinian national

currency will hinge on institutional, procedural, and economic factors. For example,

political stability, trust and acceptance among the Palestinians, political independence of

monetary authority from the government, fiscal discipline, the adoption of proper

exchange rate regime, the accumulation of adequate amounts of international reserves

to protect the new currency against currency fluctuations, and the choice of the shape,

color, and denominations of the new currency, which are difficult to falsify, are necessary

conditions for the introduction of a new currency.

This chapter does not debate whether introducing a currency is the right course. Rather,

the analysis of this chapter sheds light on the choice of exchange rate regime that

should be taken to issue the Palestinian currency. Therefore, this chapter focuses on the

determinants of exchange rate regime choice. In choosing an exchange rate regime,

countries should compare the advantages of the fixed exchange rates against the

flexible exchange rates, which can be summarized in three points. First; fixed exchange

rates reduce transaction costs and exchange rate risk. In addition, fixed exchange rates

increase confidence in domestic currency and stabilize money demand. Second, in

economies that are highly dependent on imports, fixed exchange rates increase price

stability and anchor inflationary expectation. Third, fixed exchange rates provide a

credible nominal anchor for monetary policy. Nonetheless, flexible exchange rates may

be a necessary ingredient to boost export competitiveness, to enhance a country’s

ability to absorb external and real shocks and to pursue an independent monetary

policy.33

In choosing an exchange rate regime, the main characteristics of the economy would

favor fixed or flexible exchange rate. Due to the characteristics of the Palestinian

33 See Beidas and Kandil (2005)
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economy as a small and open economy to the world, most studies conducted in

Palestine argued that a currency board with Jordan (Naqip, 1999) should be opted by

the Palestinian Monetary Authority as a monetary arrangement after issuing the

Palestinian currency. In British-Mandated Palestine, like in India and many other British

colonies, a currency board system was created and institutionalized by the British and

had one function: to issue the national currency under certain rigid rules. It was required

to keep at the Bank of England a 100% sterling covering against the Palestinian

currency. These sterling reserves were invested on the London Money Market and

accumulated sterling investments served also as a backing for the Palestinian currency.

Currency board has become a popular tool against inflation and debt monetization. But,

why a country such as Albania which has small and open economy as Palestine,

chooses to float its exchange rate? Why some economies choose to fix their exchange

rates (for example, Ecuador, or Hong Kong), while others choose to float their exchange

rate (for example, Sweden, or United Kingdom). Moreover, what are the factors that lead

one country to choose one regime at one point and another later on? To this day there is

still a huge debate on the optimal choice of regimes, their determinants, and their

sustainability over time. Frankel (1999) states clearly that no single exchange rate
regime is appropriate for all countries or at all times. Juhn and Mauro (2002)

summarize their findings by noting that “no robust empirical regularities” can emerge

on how countries choose their exchange rate regimes. This leads us to the following

questions: What are the potential factors that determine the exchange rate regime

choice? Which exchange rate regime fits the characteristics of the Palestinian economy

and can maximize credibility and value of the Palestinian national currency?

This chapter investigates the determinants of exchange rate regimes with data from

International Monetary Fund (IMF) member countries, placing special emphasis on

financial and macroeconomic determinants to predict empirically the choice of the

exchange rate regime for the Palestinian national currency. To this end, we use

discriminant analysis technique on cross-sectional data set covering 123 member

countries of the International Monetary Fund (IMF) for 2017.
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The remainder of this chapter is organized as follows. The next section gives a brief

summary about the notion of exchange rate regimes. Section 3 reviews the main

theories, hypotheses and predictions are concerning the choice of exchange rate regime.

In section 4, the literature is reviewed. Section 5 presents the methodology, data, and

economic model. In section 6, the results are presented. The chapter ends with a

summery and conclusions in Section 7.

2. Exchange Rate Regime: Definition and Classifications

2.1 What is the Nominal Exchange Rate
The nominal exchange rate is the price at which the national currency is valued in

relation to a foreign currency. This price acts as a vital link between the domestic

economy and the rest of the world (Williamson, 2009). It also occupies a central position

in monetary policy, where it may serve as a target, an instrument for policy or simply an

indicator-depending upon the chosen framework of monetary policy.

According to IMF’s Annual Report on Exchange Arrangements and Exchange

Restrictions (2017), the share of IMF members with the exchange rate as the main

policy target is 42.7 percent. The exchange rate also may be the main intermediate

target the authorities pursue to achieve their monetary policy targets (which is

overwhelmingly price stability). The exchange rate is first and foremost a monetary

indicator. It is often a signal of the status of monetary policy.

2.2 Exchange Rate Regime Classifications
Since the early 1950’s the IMF provided exchange rate regime classifications based

upon official statements of de jure policy intent by the national authorities. This system

has clearly highlighted several challenges because policy actions sometimes differ from

stated intentions. Since 1998, the staff of the International Monetary Fund (IMF) has

published a classification of countries’ de facto exchange rate arrangements, which has

been revised in 2009, based on actual behavior. This new classification combines the

information obtained from specific countries about their exchange rate regime and
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monetary policy framework with the analysis of the volatility of exchange rates, interest

rates, and the official reserves.

During the last decade, a number of exchange rate regime classifications have been

developed, each of which relies on actual de facto behavior, so that the self-described

regimes are totally ignored. The three best-known de facto exchange rate regime

classifications and the most frequently used in the empirical research are those

developed by Levy-Yeyati and Sturzenegger (LYS, 2005), Reinhart and Rogoff (RR,

2002) and Shambaugh (2004). Each is based on a different technique.34

The IMF’s classification system distinguishes among four major categories: hard pegs

(such as exchange arrangements with no separate legal tender and currency board

arrangements); soft pegs (including Conventional pegged arrangements, Stabilized

arrangements, Crawling pegs, Crawl-like arrangements, and Pegged exchange rate

within horizontal brands); floating regimes (such as floating and free floating); and a

residual category, other managed arrangements.35

2.3 Trends In Exchange Rate Arrangements
After the early experiments with floating regimes induced by the collapse of Bretton

Woods, we witnessed a regained popularity of pegs, as nominal anchors in inflationary

countries, in the 1980s and early 1990s. However, during the 1990s and following the

currency crisis in several developing countries, exchange rate arrangements tended to

become polarized. Opinion has tended to polarize the choice: either to peg currencies

hard, such as monetary union, currency boards or dollarization, or to allow currencies to

float, but that intermediate (soft pegs) policy regimes between hard pegs and floating are

not sustainable (Fischer, 2001). Figure (2.1) below shows the distribution of exchange

rate arrangements among IMF member countries throughout three different years; 2001,

2010, and 2017.

34 Rose (2011) provides a good recent overview.
35 See Appendix (Table A.1) for more details on exchange rate categories, along with their definitions.
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Figure (2.1): The distribution of exchange rate arrangements

Source: Own calculations based on IMF’S Annual Reports on Exchange Arrangements and Exchange
Restrictions (ANEAER) database.

From figure (2.1), it can be seen that the “bipolar” view of exchange rate arrangements

has come to a halt and the soft pegs are still viable and constitute a significant

proportion of all regimes. Moreover, the distribution of exchange rate arrangements has

since 2001 shifted somewhat towards soft pegs or has classified in the residual category.

The percentage of countries with soft pegs increased from 38.3 percent in 2001 to 42.2

percent in 2017. There has been a very small net increase in the number of hard pegs.

The countries with this arrangement tend to maintain their exchange rate policies, the

percentage of countries with hard peg regimes increased from 11.2 in 2001 to 13.2

percent in 2010 before falling slightly to 12.5 percent in 2017. Correspondingly, while the

percentage of countries adopting the float regimes in 2001 was 49.5 percent, this

percentage dropped to 36 percent in 2010 and then rose to 39.5 percent in 2017.

3. THEORETICAL FRAMEWORK

The determinants of the exchange rate regime choice have always been one of the most

important subjects over the last fifty years. There is a large amount of literature trying to

identify how countries choose their exchange rate regimes. The literature has identified

three main approaches to account for the way exchange rate regimes are chosen: i) the

optimal currency area (OCA) theory pioneered by Mundell (1961), which relates the

choice of regime to macroeconomic fundamentals such as country’s trade links, size,
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openness, and the characteristics of the shocks the economy faces; ii) the financial view,

which initiated after the currency crisis that occurred in the international financial market

in the mid-nineties and explains the the choice of regime mainly with financial variables;

and iii) the political economy view, which relates the choice of exchange rate regime

to the interaction of economic and political factors.

3.1 Optimal Currency Area (OCA) Theory
This theory, which first discussed by Mundell (1961) and later extended by McKinnon

(1963) and Kenen (1969), emphasizes the role of economic characteristics of a country in

the determination of the exchange rate regimes choice. This approach to the fix vs. float

dilemma weighs the trade and welfare gains from a stable (fixed) exchange rate vis-à-vis

the rest of the world (or, more precisely, the country’s main trade partners) against the

benefits of exchange rate flexibility as a shock adjuster in the presence of nominal

rigidities. According to the “traditional” arguments of the optimal currency area theory,

only sizable countries characterised with structural diversification of their economies, as

well as with geographical diversification of their exports and imports, can afford floating

exchange rates for their currencies. Therefore, country characteristics such as small size,

high openness to trade, and high concentration of trade with a particular partner are

more likely to opt fixed exchange rate regimes. More precisely, countries with a high

degree of openness and a high degree of geographic trade concentration with the

peg currency country will tend to be peggers because fixed exchange rate regime

increases the trade gains from reducing the bilateral exchange rate volatility. Regarding

the size of the economy, smaller countries have a higher propensity to trade

internationally more than larger ones, and thus may enhance the trade benefits from

lower exchange rate volatility, especially in the face of imperfect financial markets which

raise the cost of hedging foreign exchange risk. In addition, more extensive trade could

also leave small countries’ inflation rates more exposed to exchange rate shocks,

leaving them with more volatile inflation rates. We might, therefore, expect that small

countries will find fixed exchange rates more desirable than large ones. However, the

question of the optimal exchange rate regime for small open economies is still wide

open. The often-cited advice of Kenen (1969) is that only if a country is sufficiently
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diversified in the production of different commodities should it float, implying that a

country where production is concentrated should peg.

The “traditional” optimal currency area theory also examine the influence of

macroeconomic factors such as the inflation differential of a country vis-à-vis the rest of

the world and the level of economic development on the regime choice. Countries with

moderate to high inflation have incentives to use the exchange rate as anchor.

However, countries with persistent high inflation also will find it difficult to maintain fixed

exchange rates over an extended period of time and will therefore create pressures

on the exchange rate market that may force monetary authorities to float (either

voluntarily or as a consequence of a currency crisis). Thus, the correlation between

inflation and exchange rate rigidity may reflect both credibility and sustainability aspects

(Levy-Yeyaty, Sturzenegger & Reggio, 2006; and Heller, 1978). Therefore, the effect of

inflation on exchange rate regime choice is valid, but the direction of the effect is an

empirical question. Some cross-sectional studies show that inflation is lower under

pegged exchange rate regimes than under flexible regimes (Edwards,1996; and Ghosh

et al.,1997). Concerning the degree of economic development, we would generally

expect that the lower degree of economic development, the less the degree of

development and efficiency in both the goods and factor markets, and therefore the less

favorable flexible exchange rate regime.

3.2 The Financial View

This approach comprises two arguments; the “impossible trinity” argument and the

“currency mismatch” argument (Levy-Yeyaty, Sturzenegger & Reggio, 2006; and

Heller, 1978).

The “impossible trinity” argument stresses the role of increased capital mobility as a

factor limiting the effectiveness of peg regimes, and according to this argument, open

capital markets, fixed exchange rates, and monetary sovereignty are mutually

incompatible. Therefore, the policymakers in open economies can choose at most two

out the three vortexes of the trinity. In this context, Obstfeld and Taylor (1998) argue that
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every national macroeconomic policy chosen by policymakers includes at most two of

the three elements of the triad: (1) free cross-border capital movements, (2) a fixed

exchange rate, and (3) an independent monetary policy oriented toward domestic

objectives.

This argument can be understood in the following way. Each country has three policy

combination options:

Option (1): Fixed exchange rate and free capital movements but a country must give up

its independent monetary policy because setting a domestic interest rate that is lower

(higher) than rates abroad would weaken a stable exchange rate due to depreciation

(appreciation) pressure on the domestic currency. A commitment to peg is thus a

commitment to give up independent monetary policy.

Option (2): Free capital movements and independent monetary policy but a country

must give up its fixed exchange rate regime, which would require adequate amounts of

foreign reserves because to keep the exchange rate from depreciation, the central bank

must buy the domestic currency by selling its foreign reserves. Eventually the central

bank will run out of foreign reserves and thus unable to keep its exchange rate stable.

Option (3): Fixed exchange rate and independent monetary policy but no free capital

movements, which would require imposing capital controls because the only case in

which country can change its interest rate and keep its exchange rate unchanged is if it

uses capital controls.

On the other hand, the “ currency mismatch” argument claims that countries with

liabilities denominated in foreign currencies and assets are in local currency may tend

to opt for fixed exchange rates due to the deleterious impact of sharp nominal

depreciation of the currency on the solvency of balance sheets with currency

mismatches. This argument is considered as one of an important explanations to “fear

of floating” phenomenon which refers to situations where a country prefers a smoother

exchange rate to a floating exchange rate regime. This is more relevant in emerging

economies, especially when they suffered from financial crisis in last two decades.



118

In the literature, “fear of floating” phenomenon was first documented by Calvo and

Reinhart (2002). They cover 154 exchange rate arrangements for 39 countries during

the January 1970 - November 1999 period to analyze the behavior of interest rates,

exchange rates, the monetary aggregates, foreign exchange reserves, and commodity

prices. To this purpose, they compute the probability that the absolute value of the

percent change in the exchange rate fell within some narrow pre-specified bounds,

conditional on the announced exchange rate regime. A higher probability of the percent

change in the exchange rate fell within some narrow pre-specified bounds implies a

less flexible exchange rate. For example, the probability that the monthly percent

change in exchange rate for United States ($/DM) and Japan ($/¥)(both declared freely-

floating regimes) fell within a relatively plus/minus 2.5 percent band was about a 59%

and 61%, respectively. Also, for Bolivia, Canada, and India (all declared floaters during

that period), the probability of staying within a pre-specified band was around 95%.

These results indicate that countries who say that they allow their exchange rate to float

mostly do not; there seems to be a case of “fear of floating”.

In order to to capture the influence of financial factors on the choice of exchange rate

regime, we use the following alternative measures of financial development:

The ratio of gross capital flows (assets plus liabilities) to GDP, a measure of de

facto capital account openness. According to the “impossible trinity” argument,

international capital movements under fixed exchange rates may frustrate the objectives

of monetary policy. In contrast, flexible exchange rates may provide a certain degree of

monetary independence of a country. In addition, a rapid process of financial deepening

and innovation (which typically has advanced pari passu with financial integration in

international capital markets) has gradually reduced the effectiveness of capital controls

(Obstfeld and Taylor, 2002). The problem with capital controls is that they are hard to

enforce, especially for large countries and for long periods of time. Hence, a high degree

of capital mobility would likely to be associated with floating exchange rates.
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The ratio of current account to GDP, a high and persistent current account deficit

may not be associated to fixed regimes (Von Hagen and Zhou, 2007).

The ratio of international reserves to imports, it has been argued that economies

characterized with high levels of international reserves tend to adopt fixed exchange rate

regimes as large reserves can defend the currency against speculative attacks arise and,

therefore, enhance the sustainability of such regimes and defend the currency. Thus, we

might expect that international reserves are negatively correlated with the flexibility of

the exchange rate (Daly and Sami, 2009). However, the effect of international reserves

on exchange rate regime choice is ambiguous. The negative relationship between the

degree of the flexibility of exchange rate and international reserves holdings is not

supported by all the empirical results of previous studies. As Calvo and Reinhart (2002)

assert, in many cases, even those authorities subject to flexible exchange rate regime

have been attempting to stabilize the exchange rate through direct intervention in the

foreign exchange market.

The ratio of domestic bank credit to GDP, a measure of the development of banking

system, where it can be argued that bank credit is positively related to the degree of

flexibility (Sachs, Tornell, and Velasco, 1996).

3.3 The Political Economy View

This view emphasizes political factors as important criteria influencing the choice of

exchange rate regime (Frieden & Stein, 2001; and Levy-Yeyaty, Sturzenegger & Reggio,

2006). This view analyzes how interest groups, political institution quality, political

strength, electoral competition, and the timing of elections affect exchange rate regime

choice. In particular, it has been argued that governments with a poor quality of political

institution may be more prone to rely on fixed exchange rate arrangements as an

attempt to convince the public of their commitment to maintain low inflation rates.

Regarding the correlation between political strength and exchange rate regimes. It has

been argued that weak governments could be associated with larger deficits (or lower
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ability to reduce them) that makes the fixed rate regimes more difficult to sustain. This is

particularly true in the presence of wars, social unrest, and political turmoil. In addition,

governments are vulnerable to political pressure from interest groups. Therefore,

relatively weak governments find that fixed systems are more difficult to maintain

(Frieden & Stein, 2001; and Levy-Yeyaty, Sturzenegger & Reggio, 2006).

4. LITERATURE REVIEW on FACTORS AFFECTING EXCHANGE RATE REGIME CHOICE

Initially, we will present how the choice of exchange rate regime in Palestine has been

addressed in the literature, and then we will review the empirical studies that have been

done, throughout the world, on the determinants of exchange rate regime choice.

4.1 Exchange Rate Choice in Palestine
Most of the previous studies have focused on the economic and political costs of the

absence of Palestinian currency and they touched the subject of the exchange rate

regime choice in one of its recommendations which were not based on quantitative

analysis. To our knowledge there are no empirical studies, with the exception of Beidas

and Kandil (2005), attempting econometrically to predict the choice of exchange rate

regime for the Palestinian national currency. However, previous studies have argued

that a currency board should be opted by the Palestinian Monetary Authority as a

monetary arrangement after the introduction of the Palestinian currency because this

would be the only arrangement that would provide the new currency with the needed

credibility for the Palestinian public to accept it quickly. For example, in his study,

Williamson (1998) argues that a currency board is the best monetary arrangement for

Palestine due to the limited geographic and economic independence that the Palestinian

Monetary Authority will get after the independence declaration. Control of the borders is

likely to remain under full control of Israel. In the same line, Arnon and Spivak (1995)
argue that in a system without a currency board, the temptation of easy revenue from

printing money could lead to high inflation and instability in the exchange rate, which will

create a bad climate for growth. Additionally, the World Bank (1993) sums up the pros

and cons of each exchange rate regime for Palestine. For small and open states such as

Palestine, flexible exchange rate regime is not the correct choice, because the
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intervention of the monetary policy will not enable the State to maintain local levels of

interest rates different from global rates. In his study, Cobham (2004) points out that a

new Palestinian state at the initial stage has no alternative but to opt for a relatively hard

peg system. In terms of the possible anchor currencies, gravity models suggest that in

the long run the Eurozone will become Palestine’s most important trading partner and,

thus, the long run goal should be a monetary framework with a peg to the euro. In the

short run Palestine should move towards this goal via the introduction of a national

currency under currency board, with the currency pegged initially to the Israeli Shekel

and later to euro.

In different line, Beidas and Kandil (2005) argue that although a fixed exchange rate

system may initially be desirable to establish credibility of the new currency, some

flexibility of the exchange rate is desirable over time. The analysis of their study focuses

on estimating the quantitative responses of key economic variables in the Palestinian

economy to shocks (such as the regional political instability, regional effect of oil price

changes, regional trade agreements, and movements in labor remittances and grants

from donors) and draws implications for the choice of an exchange rate regime. More

precisely, they evaluate the factors that would determine the choice of exchange rate

regime for the Palestinian national currency, including the relative flexibility of wages and

prices and subsequent effects on real wages, the vulnerability of trade to changes in

various exchange rates, and changes in money demand in response to changes in

various interest and exchange rates. To this end, they apply Ordinary Least Squares

(OLS) approach over quarterly data for the period (1998-2004). The results show that

the rigidity of the real wage supports the need for a flexible exchange rate to moderate

the effects of external shocks on the real economy. Regarding the impact of exchange

rate and interest rate fluctuations on the money demand, the results show that the

growth of total deposits (in US dollar, Jordanian Dinar, and New Israeli Shekel) does not

response to changes in the exchange rate of Israeli shekel against the US dollar and

euro and to changes in interest rate on each currency. Thus, the stability of money

demand in the face of exchange rate shocks suggests that there is no need for fixed

exchange rate to anchor expectations. The results also indicate that an appreciation of
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the real effective exchange rate of the Israeli currency against the dollar or euro

decreases the Palestinian exports. Thus, fixing the exchange rate against the Israeli

currency could adversely affect competitiveness if the New Israel Shekel appreciates

relative to the dollar or euro. On the other hand, high dependency of imports may

provide support to a fixed exchange rate regime to minimize the effects of exchange rate

shocks on inflation.

In this light, the main contribution of our study to the literature is threefold. First, unlike

the previous studies, with the exception of Beidas and Kandil, who have focused their

attention on the economic and political costs of the absence of Palestinian currency and

they touched the subject of the exchange rate regime choice in one of its

recommendations, this study empirically examines and predicts the exchange rate

choice in Palestine. Second, it uses a recent data set. Third, unlike the analysis of

Beidas and Kandil, which focused on estimating the quantitative responses of key

economic variables in the Palestinian economy to shocks and drew implications for the

choice of an exchange rate regime, our analysis examines the determinants of regime

choice from a broader perspective. The current study nests the main theoretical views

on this issue which provides a much richer framework for the analysis and it reveals

results which can be useful for the policymakers to take into account before adoption an

exchange rate regime. So we hope that this research will enrich the literature on the

exchange rate regime choice in Palestine and provide implications for the decision that

should be taken when issuing a national currency.

4.2 A Review of Empirical Studies on Determinants of Exchange Rate Regime Choice
Since the publication the Optimum Currency Area (OCA) theory by Mundell (1961) and

by the collapse of Bretton Woods in the early 1970’s, a large body of analytical work has

tried to identify how countries choose their exchange rate regimes. A large volume of

literature, that examines countries’ choice of exchange rate regime, can be divided into

two main groups: earlier studies and recent studies. The analysis in the first group of

studies is closely related to the literature on the optimal currency area theory originated

by Mundell (1961), and relies on macroeconomic factors to examine the determinants of
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the regime choice. The analysis in the second group is related to other newer theories

and hypotheses beside the optimum currency area theory such as the financial view

(currency crises models), the political economy view, and the fear of floating or the

impossible trinity hypothesis. Therefore, in the second group of studies the political and

financial variables are added to the macroeconomic fundamentals, as potential

determinants of the regime choice.

Some pioneering attempts to emphasize the economic characteristics of a country that

influence a country’s choice of an exchange rate regime were made by Heller (1978), Dreyer

(1978), and Holden, Holden, & Suss (1979). The most common macroeconomic

variables used in these studies are: openness of the country, degree of capital mobility,

the economy size, patterns of international trade, and inflation differential. In his study,

Heller (1978) investigates the potential effect of factors that are related to optimum

currency area (OCA) theory, including the economy size, the degree of openness, the

degree of international financial integration, the degree of geographic trade

concentration, and the inflation differential, on the exchange rate regimes choice. On the

methodological level, Heller employs a non parametric statistical technique (Discriminant

Analysis) on data for 85 developing and advanced countries for the year 1976. The

findings provide strong support for the optimum currency area (OCA) theory in the

determination of exchange rate regime choice. Specifically, the results show that the

choice of a fixed regime is positively related with the degree of openness and the degree

of geographic trade concentration and negatively related with the economy size, the

degree of international financial integration, and the inflation differential. This is

confirmed by Dreyer (1978), who examines the effect of economy size, degree of

openness, and the geographical and structural diversification on exchange rate regimes

choice. Unlike Heller, Dreyer applies an ordinal Probit model for a sample covering 88

developing countries for the year 1976. In the same line, Holden, Holden, and Suss

(1979) estimate a linear equation using ordinary least squares on cross-sectional data

for 75 countries to test the role of the OCA factors, that include trade openness, the

economy size, export concentration, capital mobility, and inflation differential, in

determining the exchange rate regimes choice. The results of Dreyer’s study and the
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study of Holden, Holden, and Suss are in line with the Heller’s results. They provide

empirical support for the OCA theory. However, It is worth mentioning that while Heller

(1978) and Dreyer (1978) rely in their analysis on IMF’s official de jure classification.

Holden, Holden & Suss (1979) measure the degree of flexibility of exchange rate regime

of a country by computing an exchange rate flexibility index.36

Following these three pioneering attempts and after the currency crises that started in

mid-nineties, many other empirical works were conducted with a range of economic,

financial, and political variables as a determinants of exchange rate regime choice.

Among the macroeconomic and financial variables used in these studies are: capital

mobility (Bosco,1987; Juhn & Mauro, 2002; Levy-Yeyaty, Sturzenegger & Reggio, 2002),

government spending (Kato & Uctum, 2003; Daly & Sami, 2009), bank domestic credit

(Kato & Uctum, 2003; Daly & Sami, 2009), foreign direct investment (Kato & Uctum,

2003), foreign reserves (Poirson, 2001; Markiewicz, 2006; Kato & Uctum, 2003; Daly &

Sami, 2009), and foreign liabilities (Kato & Uctum, 2003; Levy-Yeyaty, Sturzenegger &

Reggio, 2006). In this context, Kato and Uctum (2003) use the multinomial logit model

and apply it to cross-sectional data for 138 countries over the period 1982-1999 to

compare both the Optimum Currency Area (OCA) and the currency crisis37 models in the

determination of the choice of three exchange rate regimes (fixed, intermediate, and

flexible) and to examine how countries’ choice of exchange rate regime change across

three different currency zones: the US dollar zone, the Economic and Monetary Union

(EMU) zone, and the CFA Franc zone.38 The full-sample results with the OCA model

show that the probability that a country will choose fixed exchange regime over a flexible

or intermediate exchange regimes is negatively related with the size of the economy, the

capital mobility, the inflation differential, and exchange rate volatility and correlates

positively with the degree of trade openness. Regarding the currency crisis model, the

36 The exchange rate flexibility of a country is measured by the ratio of the sum of the absolute value of monthly
percentage changes in the trade-weighted exchange rate to the sum of the absolute value of changes in official
holdings of foreign exchange expressed in US dollars divided by the sum of imports plus exports.
37 The currency crisis model emphasizes the currency collapses that occurred in the international financial markets
during the 1980s and 1990s. This model tests the effect of policy variables, financial factors, and adverse shocks to
foreign variables (e.g., foreign reserves, foreign liabilities, and current account) in the determination of the choice of
exchange rate regimes.
38 is the name of two currencies used in parts of West and Central African countries which are guaranteed by french
treasury. Both CFA francs have a fixed exchange rate to Euro.
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results show that policy variables (such as government spending and domestic bank

credit) and financial factors (such as foreign reserves, foreign liabilities, and current

account) also affect the exchange rate regime choice. More precisely, the probability

that a country will choose flexible exchange rate is positively related with the domestic

bank credits and foreign liabilities and correlates negatively with the government

spending, foreign reserves, and a deterioration of the current account. At the regional

level, the OCA model explains better the exchange rate regime choice in Europe and the

CFA Franc countries, while policy variables and financial factors explain better the

exchange rate regime choice in Latin America, East Asia, and the Pacific area. While

Kato and Uctum (2003) rely in their analysis on IMF’s official de jure exchange rate

regime classifications, Daly and Sami (2009) investigate the determinants of exchange

rate regimes choice in the Middle East and North Africa (MENA) countries using both de

jure regimes (IMF’s classification) and de facto regimes (Levy-Yeyati and Sturzenegger

(LYS, 2005) and Reinhart and Rogoff (RR, 2002)) in order to avoid potentially

misleading classification. They estimate several multinomial probit models for an

unbalanced panel of 15 MENA countries between 1977 and 2007. Since the empirical

results of their previous work have shown that other modern views such as the financial

or the political views could not explain the exchange rate regime choice in the MENA

countries, the explanatory variables used in their paper include two sets of criteria

emanating from the OCA theory (economic size, degree of trade openness, inflation

differential, geographical concentration of trade, degree of capital mobility, and level of

economic development) and macroeconomic factors (current account, GDP growth, and

international reserves). The dependent variable is classified into three different

exchange rate categories; namely a peg, an intermediate, and a float regime. The

empirical results show that the de jure regimes describe better the exchange rate regime

choice in the MENA countries than the de facto regimes classifications. The results

obtained from the de jure classification indicate that exchange rate regime choices are

largely consistent with the predictions of the OCA theory. Moreover, the results also

indicate that the level of international reserves play a significant role in the determination

of the choice of exchange rate regime, high level of international reserves increases the

probability of choosing a peg exchange rate regimes among the MENA countries. In the
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same line, Levy-Yeyati, Sturzenegger,& Reggio (2006) test jointly the main theoretical

views on the determinants of exchange rate regimes choice. Their paper examines

whether, and to what extent, the alternative approaches identified by the literature (the

OCA theory, the financial view, and the political view), separately and jointly, helped

explain the choice of exchange rate regimes, using de jure and de facto (LYS)

classifications of exchange rate regimes. To this end, they run pooled logit regressions

for unbalanced panel data set of 183 countries over the period 1974-1999. The

dependent variable is a dummy that takes a value of one if a country is classified as a de

facto fixed exchange rate regime and a value of zero otherwise. To examine the role of

OCA theory in the determination of the choice of exchange rate regime, they use

measures of country’s size, trade openness, geographical concentration of trade, and

terms of trade volatility. To capture the influence of financial hypothesis on the choice of

regime, they use a measure of a de facto and de jure capital account openness, liability

dollarization, and to capture the financial development, a dummy variable is added to the

model, which takes a value of one if a country belongs to the industrial group or when it

is included in the JP Morgan’s EMBI Global index.39 To test the political view, they use

indicators of political strength (the number of years that the incumbent administration

has been in office, a Herfindahl index of congressional politics, and a legislative index of

electoral competitiveness), and institutional quality (the World Bank’s Country Policy and

Institutional Assessment Rating System “CPIA”, and the operations risk index).

The de facto regimes’ results provide strong support for each of these views, although

these results vary depending whether the country is an industrial or non-industrial

economy. Specifically, the results show that the OCA theory plays a crucial role in the

determination of exchange rate regime choice to both groups of countries. In contrast,

the results of the financial view show that flexible regimes are more likely if the country is

industrialized (non-financially dollarized), supporting the impossible trinity hypothesis,

but less likely if the country is non-industrial economy, which is consistent with foreign

currency-denominated external liabilities and currency mismatch argument. The results

39 Emerging Markets Bond Index (EMBI) global index is used as an indicator of financial development. Dummy
indicating that the country made it into the EMBI global index or belong to industrial group (Australia, Austria, Belgium,
Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, Netherlands, New
Zealand, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom, and United States).
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with the political view show that the choice of a fixed regime is negatively correlated with

institutional quality. But this negative correlation is more likely to reverse if the

government is too weak to maintain the fixed regimes, although the results appeared to

play a substantive role only for non-industrial group.

Not surprisingly, there is a large volume of literature examining countries’ choice of

exchange rate regime, which can be summarized in the following points: i) the majority

of these studies use the discrete choice models (Logit and Probit models) as an

estimation technique to examine the determinants of exchange rate choice. ii) While

some of these studies only rely on IMF’s official de jure classification for the exchange

rate regimes, most other empirical research rely on both regime classifications: IMF’s de

jure classification and de facto regime classifications of Levy-Yeyati and Sturzenegger

(LYS, 2005) and Reinhart and Rogoff (RR, 2002). iii) The majority of empirical studies

confirm that the determinants of the regime choice play an ambiguous role in explaining

how countries choose their exchange rate regimes. More precisely, the results depend

on the sample of countries, period under study, estimation method, exchange rate

regime classification, and the predictor variables included in the estimation.

5. ECONOMETRIC METHODOLOGY, DATA, and MODEL SPECIFICATION

5.1 Econometric Methodology
The statistical techniques used by previous studies to examine the determinants of

exchange rate choice range from Discriminant Analysis (Heller, 1978), Ordinary Least

Squares (Holden, Holden, and Suss, 1979) to Discrete Choice models (Logit and Probit

Models), binary probit (Savvides, 1990), binary logit (Bosco, 1987), multinomial probit

(Papaioannou, 2003), and multinomial logit (Kato and Uctum, 2003). The major

constraint in choosing the econometric approach, in Palestine, is the availability and

quality of official data. As is known, there has been no Palestinian currency since the

establishment of Israel in 1948. Instead, there are three foreign currencies circulating in

the West Bank and Gaza Strip: the New Israeli Shekel, the Jordanian Dinar, and the US

Dollar. Accordingly, we are not able to analyze the potential determinants of exchange

rate regimes choice for Palestine by using the Discrete Choice models (Logit and Probit
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Models) because Palestine does not have its own exchange rate regime. Therefore,

Discriminant analysis has been adopted in this study to identify variables that determine

the exchange rate choice. Strictly speaking, to identify those country characteristics that

will permit us to discriminate most effectively between fixed, soft, and flexible exchange

rate regimes. Having determined the discriminant function, we can then achieve our

study objective which is to predict empirically the choice of the exchange rate regime for

Palestine by determining whether Palestine has the characteristics of fixed, or soft or

flexible exchange rate regimes.

Discriminant function analysis is a statistical technique trying to derive the linear

combination of two or more independent variables which are important for differentiating

cases between groups and then build a prediction model for group membership which,

in turn, can be used to assign new cases to each group. Each case can be classified in

only one category or group according to set of characteristic independent variables

called predictors or discriminant variables. The first application of discriminant analysis

was in the biological and behavioral sciences in the 1930's. More recently this technique

has been widely applied to numerous issues in the financial theory and practice. The

famous example is the work of Edward Altman (1968) who developed one of the first

bankruptcy prediction model.

Discriminant analysis may involve more than two groups, in which case it is called

multiple discriminant analysis (MDA). The exact number of discriminant functions is one

less the number of groups. The first discriminant function is the most relevant for

discriminating across groups, the second is the second most relevant, etc. In our

analysis there are two discriminant functions for the three groups of exchange rate

regimes; the first discriminant function distinguishes group 1 from the other two groups

and the second discriminant function distinguishes between group 2 and group 3. The

group means (centroids) are computed for each of the discriminant functions to have a

clearer view of the classification rule. However, more explanations and interpretations on

the first and second discriminant functions, and centroids are presented in section 6.
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It is important also to mention that discriminant analysis is closely related to multivariate

analysis of variance (MANOVA), as the assumptions of discriminant analysis are the

same as those for MANOVA: normality, linearity, homogeniety of variance/covariance

(homoscedasticity), multicollinearity, and outliers. However, the violations of normality

and homogeniety of variance/covariance assumptions are usually happen and they are

not a real threat to the validity of the significance tests (Duda et al., 2001). A major real

threat to the validity of discriminant analysis is outliers which can cause severe problems

to the results. Moreover, the analysis is also quite sensitive to the size of the smallest

group that must be larger than the number of predictor variables.

To address the heterogeneity among countries, we also estimate the model

separately for non-advanced economies, which are homogeneous in terms of the level

of development.40 We do this because advanced and non-advanced economies face

different macroeconomic problems and asymmetric shocks which, in turn, affect their

choice of the exchange rate regime. Moreover, the main objective of this study is to

predict empirically the choice of the exchange rate regime for Palestine which is a non-

advanced economy. Thus, the prediction may be more accurate by excluding the

advanced economies from the sample.

To check the robustness of the results, specifically the prediction results of the

Palestinian exchange rate choice, the empirical estimation is performed in two steps.

First, we examine the factors that are related to the optimal currency area (OCA) theory

that potentially determine the choice of exchange rate regimes. This theory relates the

choice of regimes to the country’s economy size, trade openness, trade links with its

trading partners, and inflation. Second, we examine the potential factors that affect the

choice of exchange rate regimes and are related to financial view (capital account

openness, current account balance, and domestic bank credit) besides other

macroeconomic variables (international reserves).

40 Countries are grouped based on IMF’s World Economic Outlook Database (2017). See Appendix (Table A.2)
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5.2 Data Collection and Sources

Initially, we collect data on the exchange rate regimes of 188 IMF member countries for

2017, but we exclude those countries that contain many missing data on predictor

variables as well as those that are classified as a residual category (other managed

arrangement) by the IMF's exchange rate regimes classification. We also exclude all the

countries that have changed their exchange rate regimes over the past four years.

Therefore, we ended up with 123 countries for our analysis.

Moreover, all member states of monetary or currency unions in which the same legal

tender is shared by the members of the union are classified under the hard peg

arrangement in order to avoid potentially misleading exchange rate classification of

these countries. These countries that are committed to monetary or currency unions peg

their currencies vis-à-vis the other member states and they float as a group vis-à-vis

other currencies. Thus, the European Economic and Monetary Union (EMU) countries

are classified as hard peg category even though that they are listed in the IMF

classification as free floating. Also, all the countries of West African Economic and

Monetary Union (WAEMU) and Central African Economic and Monetary Community

(CEMAC) are classified as hard peg category even though that they are listed in the IMF

classification as soft peg category. However, to obtain recent and stable data, 2017

selected for analysis with a background look at data history over the past four years from

2014-2017. These years are considered to be relevant for the unbiased analysis as they

present the stability of global financial sector and global economic recovery of the

countries after the global financial crisis in 2008 and its consequences in subsequent

years.

The World Development Indicators (WDI) database is the main source for most of

independent variables, data for capital account openness comes from the IMF’s Balance

of Payment Statistics, where data for geographical concentration of trade comes from

the IMF’s Direction of Trade Statistics, and data for the dependent variable, exchange

rate regime, is collected from IMF’s Exchange Rate Arrangements and Exchange

Restrictions Annual Report (2017). The dependent variable is set out as categorical
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variable. The latest IMF’s classification system (2009) distinguishes among four major

categories: hard pegs; soft pegs; floating regimes; and a residual category (other

managed arrangements). For our dependent variable, we consider the first three

categories in IMF’s classification and ignore the residual category.

The potential determinants of exchange rate regimes choice, that we include in our

analysis, are emanating from the OCA theory and financial view.

 Optimum Currency Area Variables: The economy size (GDP) is the natural

logarithm of GDP in US Dollar at purchasing power parity (PPP). Per capita GDP

(PerCapitaGDP) is the natural logarithm of per capita GDP in US Dollar at

purchasing power parity (PPP), as proxy for economic development. The trade

openness of the country (openness) is the ratio of exports plus imports to the GDP.

The geographical concentration of trade (Trade Conc.) is the share of exports with

the largest 4 trading partners to the total exports. The inflation (inflation) is the

natural logarithm of the annual percentage change in consumer price index.

 Financial Variables: The degree of capital account openness (CAO) is the ratio of

gross capital flows (assets plus liabilities) to GDP. Bank credit (bankCred) is the

ratio of domestic credit to private sector to GDP, as a proxy for the development of

banking system. International reserves (Inter. Reserves) are the total reserves in

months of imports. Current account balance (Current Acc.) is the ratio of current

account balance to GDP. Table (5.1) provides a definition of the variables are used in

this study as well as their sources.
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Table (5.1): Variables, Definitions and Data Sources

Note: WDI= World Bank World Development Indicators, IFS= IMF’s International Financial Statistics,
DOTS= IMF’s Direction of Trade Statistics

5.3 Model Specification
The Discriminant analysis is based on classifying cases into groups, such that the

combined variance of different characteristics of all members within a group is minimized,

while the combined variance of the different characteristics between the different groups

is maximized. The Discriminant analysis derives the linear combinations from an

equation that takes the following form:

ii XXXD   .......22110

This function is analogous to a regression equation where β’s denote unstandardized

discriminant coefficients that are similar to the b’s in the regression equation, X’s are

independent (predictor) variables that maximize the distance between the group means

(centroids) of the dependent variable, and D denotes the discriminant score that is a

weighted linear combination (sum) of independent (predictor) variables.

6. ESTIMATION RESULTS

6.1 Discriminant Analysis Output
Before turning to the estimation results, we should screen our data carefully for outliers

for each predictor variables on each group by using multivariate normality tests and plots

and exclude all the outliers. Furthermore, we examine the correlation matrix for the

Definition Source

GDP Natural Logarithm of GDP in US� at purchasing power parity,
measuring size of the economy WDI

Per Capita GDP Natural Logarithm of per capita GDP in US� at purchasing
power parity, measuring development of the economy WDI

Trade Openness ratio of exports plus imports to GDP WDI
Geographical Trade

Concentration
Exports to the largest four trading partners as a share of total

exports DOTS

inflation Natural Logarithm of the annual percentage change in
consumer price index WDI

International Reserves total reserves in months of imports WDI
Current Account Ratio of current account balance to GDP WDI

Domestic Bank Credit Ratio of domestic credit to private sector to GDP, a proxy for
the development of banking system. WDI

Capital Account Openness(CAO) The sum of capital account credit and debit as a ratio of GDP IFS
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coefficients of the potential determinants of exchange rate regimes. The results reported

in Table (6.1) indicate that there is no an obvious sign of multicollinearity problem, even

though some of these independent (predictor) variables are correlated with each other,

which provides support to use these independent variables. Therefore, the absence of

significant and robust results of our analysis cannot be attributed to the high correlation

between the predictor variables.

Table (6.1): Correlation Matrix

Source:Researcher’s result using SPSS 20 software package

In using discriminant analysis we are trying to predict a group membership for Palestine

based on the independent variables (predictor variables), so firstly we examine whether

there are any significant differences between groups on each of the predictors using

group means. If there were no significant differences between the groups, it is not

worthwhile to continue the analysis. Table (6.2) below shows the descriptive statistics of

the explanatory variables among the exchange rate regimes. It can be seen from Table

(6.2) that mean differences between predictor variables suggest that these may be good

discriminators between exchange rate regimes. Countries that follow fixed exchange

rate have more open capital accounts, high degree of openness, and low inflation rate,

but less international reserves on average. Countries with large economy size, high

inflation rate, low current account deficit, and large level of bank credit follow flexible

exchange rate. Moreover, countries that follow soft regimes have a high geographical

trade concentration rate.

GDP
(Log)

Per Capita
GDP(Log)

Trade
Openness

Trade
Concentration

Inflation
(Log)

Int.
Reserves

Current
Account

Bank
Credit

Capital
Account Open

GDP (Log)
Per Capita GDP (Log)
Trade Openness

Trade Concentration
Inflation (Log)
Int. Reserves

Current Account
Bank Credit

Capital Account Open

1.000
0.376
-0.151
-0.579
-0.016
-0.131
0.466
0.488
-0.456

1.000
0.338
-0.258
-0.167
-0.025
0.546
0.580
-0.107

1.000
0.074
0.011
-0.199
0.285
0.106
0.347

1.000
-0.099
0.059
-0.278
-0.248
0.338

1.000
-0.060
-0.153
-0.263
0.011

1.000
0.140
-0.128
-0.093

1.000
0.317
-0.135

1.000
-0.290 1.000
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The descriptive statistics of predictor variables after excluding advanced economies are

also presented in Table (6.2). It can be seen from Table (6.2) that the descriptive statistics

of predictor variables are not much different, in terms of their exchange rate regimes,

from the descriptive statistics of the whole sample. International reserves, for example,

are more in countries with soft regimes, followed by countries with flexible regimes. Also,

geographical trade concentration is more in countries with soft regimes, followed by

countries with fixed exchange. Again, capital account is more open in countries with

fixed regimes, followed by flexible regimes. The largest economy size and the highest

average inflation rates are in countries with flexible regimes and the lowest average

inflation rates are in countries with fixed regimes. It can be also noticed from Table (6.2)

that the only remarkable difference between the two descriptive statistics is the predictor

variable “openness” that becomes highest in countries with soft regimes, followed by

flexible regimes.
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Table (6.2): Descriptive Statistics of Predictor Variables under Three Different Exchange Rate Regimes
by Two Groups of Economies.

Note: Economies are grouped based on IMF’s classification (See Appendix, Table A2).
Source:Researcher’s result using SPSS 20 software package.

Table (6.3) below summarizes the most important output of running discriminant analysis:

Box’s M tests one of basic assumptions in discriminant analysis that within-group

variance-co-variance matrices should be equal across groups of the dependent variable.

The Whole Sample
(With Adv. Economies)

Non-Advanced
Economies Sample

Mean Std. Dev. Mean Std. Dev.
Fixed exchange rate

GDP (log)
Per Capita GDP (log)
Trade Openness

Geog. Trade Concentration
Inflation (log)

International Reserves
Current Account Balance
Domestic Bank Credit

Capital Account Openness(CAO)

25.426
9.903
1.062
0.507
0.015
2.442
-0.011
0.651
0.012

2.091
0.994
0.719
0.146
0.009
2.369
0.059
0.319
0.011

23.688
8.790
0.700
0.623
0.011
2.639
-0.061
0.353
0.016

1.626
1.048
0.199
0.178
0.007
2.554
0.055
0.222
0.014

Soft exchange rate

GDP (log)
Per Capita GDP (log)
Trade Openness

Geog. Trade Concentration
Inflation (log)

International Reserves
Current Account Balance
Domestic Bank Credit

Capital Account Openness(CAO)

24.326
8.958
0.930
0.642
0.033
5.550
-0.024
0.508
0.004

1.573
0.547
0.272
0.147
0.020
2.929
0.048
0.189
0.005

24.639
9.137
0.912
0.630
0.030
5.820
-0.021
0.525
0.004

1.692
0.764
0.254
0.146
0.021
3.039
0.040
0.230
0.005

Flexible exchange rate
GDP (log)

GDP Per Capita (log)
Trade Openness

Geog. Trade Concentration
Inflation (log)

International Reserves
Current Account Balance
Domestic Bank Credit

Capital Account Openness (CAO)

26.607
9.874
0.765
0.486
0.039
5.843
-0.006
0.751
0.004

1.773
0.799
0.339
0.106
0.030
3.184
0.044
0.536
0.006

26.160
9.358
0.819
0.522
0.055
5.532
-0.022
0.354
0.007

1.690
0.873
0.349
0.138
0.030
3.002
0.033
0.171
0.006
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We are looking for non-significant Box’s M to show equal population covariance matrices.

Since the corresponding probability value of the F-statistic for this test, for the whole

sample and non-advanced economies sample, is less than 0.01, we reject the null

hypothesis and conclude that covariance matrices are not equal across exchange rate

regimes. However, as mentioned earlier, discriminant function analysis is fairly robust to

violations of this assumption.

Overall Wilks’ lambda tests the null hypothesis that there is no significant

discriminating power in the independent (predictor) variables.41 Since the chi-square

statistics which is corresponding to Wilks' lambda is statistically significant (P-values is

less than 0.01 for the first and second discriminant functions in both models; the whole

sample and non-advanced economies sample), we reject the null hypothesis and

conclude that there is a statistically significant difference in the group means of

dependent variable for the first and second discriminant functions in whole sample and

non-advanced economies sample. Hence, we can proceed to develop the discriminant

equation.

Individual Wilks’ Lambda tests, for each of the predictor variables, the null hypothesis

that there is no significant difference in the predictor mean between the groups of

dependent variable. As it can be seen from P-value column, for the whole sample, six

predictors only appear to be relevant in discriminating among exchange rate regimes:

GDP, per capita GDP, geographical trade concentration, inflation, international reserves,

and capital account openness. All these predictor variables are significant at 1% level of

significance. For the non-advanced economies sample, all of the predictors, except per

capital GDP and geographical trade concentration, are relevant to discriminating among

exchange rate regimes within conventional 1-10% levels of significance. It should be

noted that to refer to the partial contribution of each independent variable to the

discriminant ability of the discriminating function when all other variables are constant,

41 Wilks' lambda is the ratio of within-groups sums of squares to the total sums of squares. This is the proportion of the
total variance in the dependent (grouping) variable is NOT explained by the discriminant function. Unlike R², smaller
values of Wilks' lambda are desirable.
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we need the unstandardized discrimination coefficients, together with the structure

matrix results, which will be presented in the following sub-sections.

Classification success is the most important output because one task of discriminant

analysis is the prediction of group membership for countries. The percentage of

countries on the diagonal (See Appendix, Table A3) is the percentage of correct

classification of the countries. When prediction is perfect all countries will lie on the

diagonal. The classification results reveal that 68.1% and 79.6% of cross-validated

grouped data is correctly classified as “fixed”, “soft” and “flexible” exchange rate regimes

by the discriminant functions in both models, the whole sample and non-advanced

economies sample, respectively. Worth to know that these overall cross-validation

accuracy rates, to be acceptable, should be greater than or equal to the accuracy rates

that we could achieve by chance.42 Moreover, the results also indicate that “fixed

regimes” are classified with slightly better accuracy (90.0%) than “soft regimes” (82.4%)

and “flexible regimes” (68.2%). With respect to the non-advanced sample (see Appendix,

Table A3), we can note that the results are different from those of the whole sample

results in terms of predictive accuracy rate. Soft regimes now have the lowest proportion

of errors in the classification comparing with the proportion of errors in classifying the

fixed and flexible regimes.

Centroids are the average of the discriminant scores of every discriminant function for

each exchange rate regime group. For example, for the whole sample model, if we

calculate the discriminant scores of the first discriminant function for each case in our

data set, and then look at the means of the discriminant scores by group, we will find

that the fixed exchange rate group has a mean of (-1.116), the soft exchange rate group

has a mean of (1.208), and the flexible exchange rate group has a mean of (0.656). New

42 The accuracy rate by chance was computed by squaring and summing the proportion of cases in each group from
the table of prior probabilities for groups (0.435² + 0.246² + 0.319² = 0.352). Based on the requirement that model
accuracy be 25% better than the chance criteria; the standard to use for comparing the model's accuracy is 1.25 x
35.2% = 43.9%. Hence, Full sample’s accuracy rate of 68.1% exceeds this standard. Again for non-advanced
economies sample (0.306² + 0.388² + 0.306² = 0.338). A 25% increase over this would require that our cross-validated
accuracy be 42.2% (1.25 x 33.8% = 42.2%), which is less than the non-advanced economies sample’s accuracy rate
(79.6%). Hence, both models display a good levels of predictive accuracy.
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countries will be classified into groups depending on how much their discriminant scores

are closest to the centroid of each group.

Table (6.3): Discriminant Analysis Output

*** , **, * indicate significance at 1% , 5%, 10% levels, respectively.
Source:Researcher’s result using SPSS 20 software package

6.2 Graphical Analysis
With the help of scatter graphs, Figure (6.1) below shows the exchange rate regimes on

the discriminant dimension for the whole sample and non-advanced economies sample.

THE WHOLE SAMPLE
(With Advanced Economies)

Non-Advanced Economies
Sample

Statistic P-value Statistic P-value
Box’s M statistic 2.416 0.000*** 1.480 0.002***

Overall Wilks’ lambda for
1st Discriminant function 73.409 0.000*** 86.447 0.000***
2nd Discriminant function 26.332 0.001*** 25.612 0.001***

Wilks’ lambda for
GDP (log) 7.165 0.002*** 8.369 0.001***

Per Capita GDP (log) 7.857 0.001*** 1.552 0.223
Trade Openness 1.997 0.144 2.530 0.091*

Geographical Trade Concentration 7.485 0.001*** 2.435 0.099
Inflation (log) 10.094 0.000*** 10.067 0.000***

International Reserves 11.743 0.000*** 5.866 0.005***
Current Account Balance 0.551 0.579 4.426 0.017**
Domestic Bank Credit 1.960 0.149 3.839 0.029**

Capital Account Openness (CAO) 7.039 0.002*** 8.265 0.001***
% of correct predictions 68.1% 79.6%

1st Dis.
Function

2nd Dis.
Function

1stDis.
Function

2ndDis.
FunctionCentroids for

Fixed Regimes -1.166 -0.160 -2.563 0.305
Soft Regimes 1.208 -0.932 0.705 -1.057
Flexible Regimes 0.656 0.939 1.669 1.034
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Figure (6.1): Exchange Rate Regimes (Fixed, Soft, and Flexible) on the Discriminant Dimension for the
Whole Sample and Non-advanced Economies Sample

The Whole Sample Non-advanced Economies Sample

It can be seen, from Figure (6.1), that the 1st discriminant function distinguishes countries

that choose fixed exchange rate regime from countries that choose soft or flexible

regimes. The 2nd discriminant function distinguishes countries that choose soft regime

from countries that choose a flexible regime for the whole sample as well as for the non-

advanced economies sample.

6.3 Discriminant Functions and Discriminant Scores:
By using unstandardized discriminant coefficients (See Appendix, Table A4), discriminant

score could be calculated for each model which can be used to classify new countries.

The unstandardized discriminant coefficients indicate the partial contribution of each

independent variable to the discriminating ability of the discriminant function (equation)

when all other variables are being constant in the equation. They serve just like the

unstandardized coefficients in the multiple regression equation.
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MODEL(1): THE WHOLE SAMPLE
The equations (1) and (2), show the Discriminant function scores for the whole sample.43

As mentioned earlier, in our analysis there are two discriminant functions:

D1 = 0.233+0.047 GDP - 0.549 PerCapitaGDP + 0.352 Openness+3.400 TradeConc.+28.09
inf.+0.204 Inter. Reserves+1.445 Current Acc.+0.842 bankCred - 60.133 CAO……..……….. (1)

D2 = -16.474+0.369 GDP+0.70 PerCapitaGDP -0.472 Openness -1.657 TradeConc.+17.15 inf

+0.146 Inter. Reserves - 8.163 Current Acc. + 0.060 bankCred + 51.289 CAO……………...….(2)

To interpret the discriminant functions and discriminant scores, we need the Structure

Matrix results and centroid results for the two discriminant functions. The structure

matrix provides another way of indicating the relative discriminating power of the

independent (predictors) variables. Structure matrix table below (Table 6.4.A) shows the

correlations between each predictor variable with each discriminant function for the

whole sample.

43 The Independent (predictors) variables in bold are the only significant variables that are important for discriminating,
between the exchange rate groups, on each discriminant function.
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Table (6.4.A): Structure Matrix and Centroids for the Whole Sample

Source: Researcher’s result using SPSS 20 software package.

From Table (6.4.A), using the asterisks in the structure matrix, it can be seen that there

are three of the six statistically significant variables (international reserves, inflation, and

capital account openness) are the important variables on the first discriminant function,

while GDP, per capita GDP, and geographic trade concentration are the other three

significant variables that are important on the second function.

The 1st discriminant function distinguishes countries that choose fixed exchange rate

regime from countries that choose soft or flexible regimes. More precisely, a negative

value of discriminant score D1 indicates that the country has characteristics of pegger; a

positive D1-score indicates that the country favor a soft or flexible exchange rate regimes.

The results of 1st discriminant function indicate that the coefficients of inflation and

international reserves are positive but the coefficient of the capital account openness is

negative. Therefore, a high inflation, a high level of international reserves, and a low

degree of capital openness strengthen the tendency toward soft and flexible exchange

rate regimes. A positive relationship between capital mobility and fixed exchange rate

implies that higher capital account openness and flexible regime are not compatible.

THEWHOLE SAMPLE
Discriminant Function

1 2

International Reserves 0.540* 0.215

Inflation(log) 0.476* 0.302

Capital Account Openness (CAO) -0.429* -0.092
GDP (log) -0.039 0.638*

Geog. Trade Concentration 0.245 -0.548*
Per Capita GDP (log) -0.314 0.488*
Domestic Bank Credit -0.052 0.326*

Trade Openness -0.176 -0.218*
Current Account Balance -0.049 0.162*

Centroid For
Fixed Regimes
Soft Regimes

Flexible Regimes

-1.166
1.208
0.656

-0..160
-0.932
0.939
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This finding is in agreement with those of Levy-Yeyati, Sturzenegger, and Reggio (2006),

who find a negative relationship between capital mobility and the probability to opt a

flexible regime and their interpretation of this result is that the “currency mismatch”

argument holds. Moreover, the result of international reserves contradicts the argument

that higher international reserves negatively associate with the degree of the flexibility of

exchange rate regime. However, the negative relationship between the degree of the

flexibility of exchange rate and international reserve holdings is not supported by all the

empirical results of previous studies. For example, Williamson (1976) and Frankel (1978)

find no strong evidence of any difference in international reserve holdings between the

pegged exchange rate period (1963-1972) and the flexible exchange rate period (1973-

1979).44

The 2nd discriminant function distinguishes countries that choose soft regime from

countries that choose flexible regime. More precisely, a positive value of discriminant

score D2 indicates that the country has a characteristics of a floater; a negative D2-score

indicates that the country favor a soft exchange rate regime. The results of 2nd

discriminant function indicate that the coefficients of GDP and per capita GDP are

positive but the coefficient of geographic trade concentration is negative. Thus, countries

that are characterized by a large economic size, a high level of economic development,

and a low degree of geographic trade concentration favor a flexible exchange rate over

a soft exchange rate. These findings conform to our theoretical expectations. The results

also indicate that openness and bank credit do not play a significant role in the choice of

exchange rate regimes even though the signs of the coefficients of these variables are in

line with the prediction of the theory. Namely, the coefficient of openness is negative but

the coefficient of domestic bank credit is positive. Thus, a decline in the degree of

openness, and an increase in domestic bank credit, which used as a proxy for the

44
On the other hand, Grimes (1993) theoretically verifies that the same reserves might be held under a flexible

exchange rate regime as under a fixed exchange rate regime if the opportunity cost of holding reserves is negligible or

that central banks are risk averse regarding reserve shortfalls.
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development of banking system, lead a country to favour flexible regime over soft

regime.

MODEL (2): NON-ADVANCED ECONOMIES SAMPLE
The equations (3) and (4), show the Discriminant function scores for the non-advanced

economies sample:

D1 = -12.773+0.404 GDP- 0.344Per Capita GDP+4.02 Openness +1.305 TradeConc.+40.37
inf+0.256 Inter.Reserves+6.583 Current Acc.-0.454 bankCred-30.954 CAO ….…………....(3)

D2 = -6.216+0.249 GDP+0.784 PerCapitaGDP -0.926 Openness- 2.522 TradeConc.+17.43 inf

-0.098 Inter.Reserves-6.216 CurrentAcc.- 2.947 bankCred + 75.144 CAO …………………….(4)

To interpret the discriminant functions and discriminant scores, we need again the

Structure Matrix results and centroid results for the two discriminant functions. Structure

matrix table below (Table 6.4.B) shows the correlations between each predictor variable

with each discriminant function for the non-advanced economies sample.

Table (6.4.B): Structure Matrix and Centroids for the Non-Advanced Economies Sample
NON-ADVANCED ECONOMIES SAMPLE

Discriminant Function
1 2

Inflation (log) 0.423* 0.370
Capital Account Openness (CAO) -0.300* 0.280

GDP (log) 0.298* 0.298
International Reserves 0.266* -0.170
Current Account Balance 0.235* -0.120
Per Capita GDP (log) 0.141* 0.054
Domestic Bank Credit 0.074 -0.422*

Geog. Trade Concentration -0.106 -0.287*
Trade Openness 0.143 -0.228*
Centroid For
Fixed Regimes
Soft Regimes

FlexibleRegimes

-2.563
0.705
1.667

0.305
-1.057
1.034

Source:Researcher’s result using SPSS 20 software package.
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From Table (6.4.B), using the asterisks in the structure matrix, we can see that the

statistically significant predictor variables which strongly associate with the 1st

discriminant function are inflation, capital account openness, GDP, international

reserves, and current account balance. A negative (positive) value of discriminant score

D1 indicates that the country favor a fixed (soft or flexible) exchange rate regime. While

Bank credit and openness are relevant for the 2nd discriminant function. A positive

(negative) value of discriminant score D2 indicates that the country favor a flexible (soft)

exchange rate regime.

In the same line with the results of the whole sample model, the results of 1st

discriminant analysis indicate that the capital account openness has a negative

coefficient and inflation, international reserves, GDP, and current account have positive

coefficients. Thus, countries with a low capital openness, a high level of inflation, an

increase in international reserves, a large economic size, and a high deterioration of

current account are more likely to opt soft or flexible regimes rather than fixed regime.

Regarding the 2nd discriminant analysis, the results find that the coefficients of the

predictors openness and domestic bank credit are negative. This result implies that

countries that are characterized by low levels of domestic credit to the private sector and

low degree of openness are more likely to favor flexible regime than soft regime. This

result of domestic bank credit contradicts the hypothesis that expansion in bank credit

increases the likelihood of choosing flexible regimes. Our result is consistent with the

findings of Aghion et al., (2006) and Levy-Yeyati, Sturzenegger and Reggio (2006), who

show that the development in banking system leads to flexible regimes for advanced

economies but not so for less advanced economies.

6.4 Predicted Exchange Rate Regime for Palestine
Once we calculate the discriminant function, we can now answer the research question

of whether Palestine, based on its economic and financial characteristics, has to choose

fixed, soft, or flexible exchange rate regimes as a monetary arrangement after the

issuance of the Palestinian currency. For this purpose, we insert the relevant variables

for Palestine into equations (1), for the whole sample, and equation (3), for the non-



145

advanced economies sample, and determine the discriminant scores. A negative value

of the discriminant score D1 indicates that Palestine has characteristics of a pegger; a

positive D1-score indicates the characteristics of soft or flexible exchange rate groups.

Table (6.5) below shows the values of discriminant scores for Palestine in both models,

the whole sample and non-advanced economies sample.

Table (6.5): Discriminant Scores of Palestine under Two Groups of Economies
THE WHOLE SAMPLE NON-ADVANCED SAMPLE

D1 D1

Discriminant Score for
Palestine -1.475 -3.343

Centroids For
Fixed Regimes
Soft Regimes

Flexible Regimes

-1.166
1.208
0.656

-2.563
0.705
1.669

Source:Researcher’s result using SPSS 20 software package

It can be seen from Table (6.5) that the value of the discriminant score D1, for the whole

sample, is negative and less than the centroid of fixed exchange rate group (-1.166)

which indicates that Palestine has characteristics of a pegger. For non-advanced

economies sample, Table (6.5) also shows that the value of the discriminant score D1 is

negative and less than the centroid of fixed exchange rate group (-2.563) which

indicates that Palestine has characteristics of a pegger.

6.5 Robustness Analysis and Additional Results
To check the robustness of the results, we examine separately the main theoretical

views on the determinants of exchange rate regimes. More precisely, we test the optimal

currency area (OCA) theory and financial view. The most important output of running

discriminant analysis, for OCA theory and financial view, are presented in Appendix

(Table A5 and Table A6). As can be seen from the results of our partial test of OCA theory,

the findings are in line with our previous findings and the results for the whole sample

reflect closely those for the non-advanced economies sample. Countries with a high

level of inflation and large economic size are less likely to opt for fixed exchange rate

regime, consistent with the OCA theory. The results also indicate that an increase in the
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degree of openness and geographic trade concentration lead a country to favor soft

regime over flexible and fixed regimes. Moreover, the results show that the predictor

“per capita GDP” has a correct sign in both models even though it becomes statistically

insignificant for the whole sample model.

The results of our partial test of the financial view confirm our previous findings, with the

exception of the current account variable, which remains statistically insignificant for the

whole sample as well as for the non-advanced economies sample. However, the results

indicate that the degree of capital account openness is positively associate with the fixed

exchange rate regimes for the whole sample and non-advanced economies sample. In

addition, high level of international reserves strengthen the tendency toward soft and

flexible regimes.

The discriminant scores’ results, for OCA theory and financial view, are reported in

Appendix (Table A7). The results of our partial test of OCA theory remain virtually

unchanged from our previous findings that Palestine has characteristics of a pegger.

However, as can be seen, fixed exchange rate regime is strongly supported by the

results of our partial test of the financial view for the whole sample and non-advanced

economies sample. It is also important to mention that the first discriminant function is

the only statistically significant function of our partial test of the financial view for the

whole sample as well as for the non-advanced economies sample. More precisely, the

first discriminant function is the only function which has a discriminating power to

distinguish among exchange rate regimes.

7. SUMMARY AND CONCLUSION

In this chapter, the discriminant function analysis is used on cross-sectional data set

covering 123 member countries of the International Monetary Fund (IMF) for 2017 to

identify the determinants of exchange rate regimes choice, with particular emphasis on

financial and macroeconomic determinants, to predict empirically the choice of an

exchange rate regime if a decision were taken to issue a Palestinian national currency.

Moreover, and to account for the heterogeneity among countries, separate estimates

made for the non-developed economies.
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The empirical results show that a higher degree of capital account openness lead a

country to favor the fixed exchange rate regime over the other two regimes (soft and

flexible). Moreover, the results also indicate that the size of economy, international

reserves, and inflation are other important factors affecting the choice of exchange rate

regime. Large economic size, high inflation rate, and relatively high level of international

reserves push countries to adopt relatively flexible regime. These findings apply to all

countries regardless of their development level.

Regarding the optimal choice of exchange rate regime for Palestine, the results of

discriminant scores that obtained from the whole sample and non-advanced economies

sample indicate that Palestine has economic and financial characteristics that

strengthen the tendency towards the fixed exchange rate regime. Thus, currency board

would be an alternative to currency arrangements from which the Palestinian Monetary

Authority could choose after the introduction of the Palestinian currency.
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APPENDIX

Table (A1): Exchange Rate Regime Categories and Their Definition
Exchange Rate Arrangement Definition
Hard pegs
No separate legal tender

Currency board

Independent currency is abandoned and the currency of another country circulates
as the sole legal tender, such as: dollarization and euroization.

Strict discipline which ensures convertibility of base money to foreign currency (or
gold) at fixed rate.

Soft pegs
Conventional peg

Stabilized arrangement

Crawling peg

Crawl-like arrangement

Pegged exchange rate
within horizontal brands

The currency fluctuates for at least six months within a band of less than ±1 percent
against another currency or a basket of currencies.

Classification as a stabilized arrangement entails a spot market exchange rate that
remains within a margin of 2% for six months or more.

The currency is adjusted periodically at a fixed rate or in response to changes in
selective quantitative macroeconomic indicators.

the exchange rate must remain within a narrow margin of 2% relative to a
statistically identified trend for six months or more.

The value of the currency is maintained within certain margins of fluctuation of at
least ±1% around a fixed central rate, or the margin between the maximum and
minimum value of the exchange rate exceeds 2%.

Floating
Floating

Free floating

The monetary authority attempts to influence the exchange rate without having a
specific exchange rate path or target.

The exchange rate is market-determined, with any official foreign exchange market
intervention aimed at moderating the rate of change and preventing undue
fluctuations in the exchange rate, rather than establishing a level for it.

Residual
Other managed
arrangement

This category is a residual, and is used when the exchange rate arrangement does
not meet the criteria for any of the other categories. Arrangements characterized by
frequent shifts in policies may fall into this category.

Source: IMF’S Annual Report on Exchange Arrangements and Exchange Restrictions
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Table (A2): List of Countries

Source: IMF’S World Economic Outlook Database (2017)

Advanced
Economies Iceland Uganda Afghanistan Papua New Guinea

Austria Singapore Turkey Madagascar Burkina Faso

Belgium New Zealand Ukraine Albania Togo

Cyprus Sweden Uruguay Niger Nicaragua

Estonia United Kingdom Poland Brazil Botswana

Finland Germany Vietnam Georgia Moldova

France Japan Mongolia Ghana India

Germany Israel Mozambique Hungary Tonga

Greece Non-Advanced
Economies Maldives Senegal Ethiopia

Ireland St. Kitts and Nevis Colombia Mali Lao P. D. R.

Italy Antigua and Barbuda Zambia Mexico Honduras

Latvia St. Vincent and the
Grenadines Chile Thailand Lesotho

Luxembourg Montenegro Benin Paraguay Namibia

Malta Djibouti El Salvador Romania Solomon Islands

Netherlands Bosnia and Herzegovina Samao South Africa Bulgaria

Portugal Brunei Darussalam Lebanon Philippines Timor-Leste

Slovak Rep. Bahrain Guyana Burundi Grenada

Slovenia Belize Croatia Sri Lanka Peru

Spain Iraq Macedonia Jamaica Nepal

Australia Oman Bangladesh Dominican Rep. Bhutan

United States Qatar Bolivia Cote d'Ivoire Dominica

Canada Coba Verde China Guinea-Bissau Morocco

Denmark Cameroon Indonesia Trinidad and Tobago Ecuador

Hong Kong Fiji Saudi Arabia Seychelles Mauritius

Korea Rep. Kuwait Bahamas, The Panama Kosovo
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Table (A3): Classification Results for Both Models

MODEL 2: NON-ADVANCED
ECONOMIES SAMPLE Exchange Rate Regimes

Predicted Group Membership
Total

Fixed Soft Flexible

Original

Count

Fixed 13 2 0 15

Soft 0 17 2 19

Flexible 0 2 13 15

%

Fixed 86.7 13.3 .0 100.0

Soft .0 89.5 10.5 100.0

Flexible .0 13.3 86.7 100.0

Cross-validated

Count

Fixed 13 2 0 15

Soft 1 14 4 19

Flexible 0 3 12 15

%

Fixed 86.7 13.3 .0 100.0

Soft 5.3 73.7 21.1 100.0

Flexible .0 20.0 80.0 100.0

a. 87.8% of original grouped cases correctly classified.

b. 79.6% of cross-validated grouped cases correctly classified.

Source:Researcher’s result using SPSS 20 software package.

MODEL 1: FULL SAMPLE Exchange Rate Regimes
Predicted Group Membership

Total
Fixed Soft Flexible

Original

Count

Fixed 27 1 2 30

Soft 0 14 3 17

Flexible 4 3 15 22

%

Fixed 90.0 3.3 6.7 100.0

Soft .0 82.4 17.6 100.0

Flexible 18.2 13.6 68.2 100.0

Cross-validated

Count

Fixed 25 3 2 30

Soft 3 9 5 17

Flexible 4 5 13 22

%

Fixed 83.3 10.0 6.7 100.0

Soft 17.6 52.9 29.4 100.0

Flexible 18.2 22.7 59.1 100.0

a. 81.2% of original grouped cases correctly classified.

b. 68.1% of cross-validated grouped cases correctly classified.
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Table (A4): Unstandardized Discriminant Coefficients
Model 1 Model 2

Discriminant Function Discriminant Function

1 2 1 2

GDP (log) 0.047 0.369 GDP (log) 0.404 0.249

Per Capita GDP (log) -0.549 0.700 Per Capita GDP (log) -0.344 0.784

Trade Openness 0.352 -0.472 Trade Openness 4.02 -0.926

Geog. Trade Concentration 3.400 -1.657 Geog. Trade Concentration 1.305 -2.522

inflation (log) 28.09 17.15 Inflation (log) 40.37 17.43

International Reserves 0.204 0.146 International Reserves 0.256 -0.098

Current Account Balance 1.445 -8.163 Current Account Balance 6.583 -6.216

Domestic Bank Credit 0.842 0.060 Domestic Bank Credit -0.454 -2.947

Capital Account Openness -60.133 51.289 Capital Account Openness(CAO) -30.954 75.144

(Constant) 0.233 -16.474 (Constant) -12.773 -6.216

Source:Researcher’s result using SPSS 20 software package.
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Table (A5): Discriminant Analysis Output for OCA Theory and Financial View

*** , **, * indicate significance at 1% , 5%, 10% levels, respectively.
Source: Researcher’s result using SPSS 20 software package

OCA THEORY THE WHOLE SAMPLE
(With Advanced Economies)

Non-Advanced Economies
Sample

Statistic P-value Statistic P-value
Box’s M statistic 2.495 0.000*** 2.128 0.000***

Overall Wilks’ lambda for
1st Discriminant function 65.454 0.000*** 66.843 0.000***
2nd Discriminant function 19.936 0.001*** 15.676 0.003***

Wilks’ lambda for
GDP (log) 14.520 0.000*** 15.119 0.000***

Per Capita GDP (log) 2.444 0.095 2.196 0.119
Trade Openness 5.827 0.005** 4.051 0.022**

Geographical Trade Concentration 8.154 0.001*** 8.016 0.001***
Inflation (log) 12.716 0.000*** 14.812 0.000***

% of correct predictions 65.2% 66.7%

FINANCIAL VIEW THE WHOLE SAMPLE
(With Advanced Economies)

Non-Advanced Economies
Sample

Statistic P-value Statistic P-value
Box’s M statistic 12.071 0.000*** 2.157 0.002***

Overall Wilks’ lambda for
1st Discriminant function 39.793 0.000*** 26.575 0.001***
2nd Discriminant function 4.156 0.245 3.699 0.296

Wilks’ lambda for
International Reserves 14.055 0.000*** 6.212 0.004***
Current Account Balance 1.102 0.337 2.440 0.096
Domestic Bank Credit 0.907 0.408 4.039 0.023**

Capital Account Openness (CAO) 11.064 0.000*** 9.314 0.000***
% of correct predictions 53.7% 47.5%
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Table (A6): Structure Matrix for OCA Theory and Financial View

Source:Researcher’s result using SPSS 20 software package

MODEL(1) MODEL(2)
(THE WHOLE SAMPLE) (NON-ADVANCED SAMPLE)

OCA THEORY
Discriminant Function Discriminant Function

1 2 1 2

Inflation (log) 0.603* -0.031 Inflation (log) 0.608* -0.141

GDP (log) 0.577* -0.486 GDP (log) 0.575* -0.473

Per Capita GDP (log) 0.239* -0.193 Per Capita GDP (log) 0.233* -0.073

Geog. Trade

Concentration
-0.253 0.698*

Geog. Trade

Concentration
-0.276 0.742*

Trade Openness -0.040 0.688* Trade Openness -0.006 0.667*

MODEL(1) MODEL(2)

FINANCIAL VIEW
Discriminant Function Discriminant Function

1 2 1 2

Int. Reserves -0.780* -0.105
Capital Account

Openness
-0.795* 0.201

Capital Account

Openness
0.690* -0.181 Int. Reserves 0.639* -0.356

Current Account

Balance
-0.094 0.643*

Current Account

Balance
0.409* -0.002

Domestic Bank Credit 0.044 0.629* Domestic Bank Credit 0.419 0.865*
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Table (A7): Discriminant Scores of Palestine under OCA Theory and Financial View:

OCA THEORY
Model 1: The Whole Sample Model 2: Non-Advanced Economies Sample

D1 D1

Discriminant Score -1.295 -1.235

Centriod For
Fixed Regimes
Soft Regimes

Flexible Regimes

-1.415
0.217
1.294

-1.445
0.090
1.261

FINANCIAL VIEW
Model 1: The Whole Sample Model 2: Non-Advanced Economies Sample

D1 D1

Discriminant Score 2.029 -1.913

Centriod For
Fixed Regimes
Soft Regimes

Flexible Regimes

0.904
-0.762
-0.474

-0.937
0.737
0.050

Source:Researcher’s result using SPSS 20 software package
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GENERAL CONCLUSION

While the national currency has a political aspects due to its symbolic expression of

sovereignty, it certainly has economic implications for the national economy. The

absence of Palestinian national currency and its economic consequences on the

Palestinian economy as well as the introduction of an independent Palestinian currency

and the choice of appropriate exchange rate regime have been fundamental issues in

research in Palestine. This thesis has addressed seigniorage as one of direct

consequences of the absence of the Palestinian national currency and empirically

examined and predicted the exchange rate regime choice in Palestine.

More specifically, this thesis has estimated the amount of seigniorage lost by the

Palestinian Monetary Authority (PMA) as a result of the Palestinian national currency

absence and examined the behavior of currency demand in the presence of three

foreign currencies (NIS, JD, and US Dollar) are circulating in Palestinian economy.

Moreover, the thesis has investigated the factors determining exchange rate regime

choice. In so doing, the appropriate choice of an exchange rate regime in Palestine was

empirically predicted. Furthermore, this thesis has also addressed the price

convergence process between Palestine, Jordan, and Israel as a consequence of high

dependence of Palestinian economy on the Israeli economy in many important aspects

and due to close similarities between Palestine and Jordan as well as the circulation of

Israeli and Jordanian currencies in Palestinian economy.

Chapter one calculates the annual seigniorage that is generated by the Palestinian

economy by finding the value of changes in currency in circulation in two consecutive

years. The results find that circulating three foreign currencies as legal tender in

Palestinian economy imposed significant seigniorage loss estimated at 1.69 percent of

Palestinian GDP, on an annual basis, for the period 2008-2017. It was also found that

the Palestinian seigniorage received by the Bank of Israel, Central Bank of Jordan, and

the Federal Reserve for the period 2008-2017 averaged at 0.73 percent, 0.41 percent,

and 0.50 percent, respectively, of Palestinian GDP.



159

This chapter also uses Seemingly Unrelated Regression (SUR) model to examine the

determinants of demand for each of the three currencies (NIS, JD, and US Dollar)

individually and at the same time to capture the interactions between the three

currencies during the period 2008Q1-2018Q3. The overall results of seemingly unrelated

regression (SUR) provide empirical evidence on the positive influence of transactions

motive on the currency demand for the three currencies. However, as expected, the

results show that the transactions motive is more relevant in the case of the demand for

NIS which is mostly used as a medium of exchange. Furthermore, we also find that card

payments has a significant negative impact on the demand for the three currencies also.

Additionally, the positive sign found with (US$/NIS) exchange rate volatility in the

demand equations for NIS, JD, and US Dollar implies that the demand for the three

currencies is driven by the desire of households (firms, the commercial banks) to reduce

currency risk and currency conversion cost associated with the mismatch between its

income and its expenditures. On the other hand, the results indicate that the variables,

deposit rates of NIS, JD, and US Dollar, the number of ATMs, and the number of

Palestinian workers in Israel do not play a significant role on the demand for the three

currencies.

Chapter two uses different econometric and statistical techniques to examine the price

convergence between Palestine, Jordan, and Israel. Graphical analysis and panel unit

root tests are applied for determining price convergence. The Augmented Dickey Fuller

(ADF) test results and graphical analysis indicate that our pairwise inflation differentials

series are stationary and converging over the period from 1996 to 2016.

Furthermore, this chapter uses multivariate panel data estimated by Pooled OLS and

Fixed Effects/Random Effects to investigate the determinants of pairwise inflation

differentials between the three countries. The F-test for the cross-sectional

heterogeneity indicates that intercepts are different across countries, and the Fixed

Effects model leads to more efficient estimation rather than the Pooled OLS. In addition,

unlike the results of pooled OLS (POLS) and Random Effects(RE) models, the results of

Pooled OLS (POLS), Random Effects(RE), and Fixed Effects (FE) models provide
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evidence of inflation convergence across the three countries with the coefficient on the

lagged price level being negative and significant.

The results of the Fixed Effects model also prove that the domestic and external factors

are significant determinants of pairwise inflation differentials between Palestine, Israel,

and Jordan. The estimation provides an empirical support for monetary and external

factors in explaining inflation differential between these countries rather than the cyclical

factors. More precisely, lagged lending interest rate and openness are a highly

significant determinants of inflation differentials. Results indicate that a 10% increase in

them leading to inflation gap between countries about a 4% and 1%, respectively. On

the other hand, the differences in wage growth and the differences in the business cycle

positions (reflected in lagged GDP growth and bank credit) have no significant effect on

inflation differentials.

In Chapter three, the discriminant function analysis is used on cross-sectional data set

covering 123 member countries of the International Monetary Fund (IMF) for 2017 to

identify the determinants of exchange rate regimes choice, with particular emphasis on

financial and macroeconomic determinants, to predict empirically the choice of an

exchange rate regime if a decision were taken to issue a Palestinian national currency.

Moreover, and to consider the heterogeneity between countries, separate estimates are

made for the non-developed economies.

The empirical results show that capital account openness is the most important

determinant in choosing fixed exchange rate regime over the other two regimes (soft

and flexible). Moreover, the results also indicate that the size of economy, international

reserves, and inflation are other important factors affecting the choice of exchange rate

regime, such that large economic size, high inflation rate, and relatively high level of

international reserves pushing countries to adopt relatively flexible regime. These

findings apply to all countries regardless of their development level.
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Regarding the choice of exchange rate regime for Palestine, the results of discriminant

scores that obtained from the whole sample and non-advanced economies sample

indicate that Palestine has economic and financial characteristics that strengthen the

tendency towards the fixed exchange rate regime.

Data limitations, particularly monetary data, is the main research problem in Palestine.

There is lack of long time series data, both on an annual and quarterly basis, because

Palestinian Central Bureau of Statistics (PCBS) was established in 1993 as well as the

absence of a national currency and the presence of three foreign currencies instead.

However, within this data limitations, we hope that this thesis will increase the

knowledge on this subject and help the policy-makers to take the appropriate decision

on the introduction of Palestinian national currency. It would be worthwhile to make a

few suggestions for future research in Palestine based on our results with this thesis.

First, in the framework for currency analysis, efforts may be made to capture the impact

of shadow economy on the currency demand. Additionally, more advanced econometric

techniques like DSUR can be applied. Second, in the framework for price level

convergence, it may be important to address an alternative econometric technique to the

GMM technique when N < T. Third, in the framework for exchange rate regime choice

for Palestine, it may be important to attempt estimation of political determinants of

exchange rate regime choice, although the data requirements for such estimation may

be difficult to obtain.


