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I. INTRODUCTION

We assess the extent of regional financial integration in the countries of the
Cooperation Council of the Arab States of the Gulf (GCC)? by looking at the structure of the
financial system and using interest rate and equity price data. While various papers
(e.g. Adam et al. (2002) and Baele et al. (2004)) have investigated financial integration in the
Euro area, few studies to the authors’ knowledge have done so for common currency areas
among emerging markets. Our assessment relies on a description of the market structure and
the volume of capital flows, and on an analysis of price data. Both volume and price data are
needed because, on the one hand, capital flows may be high on account of diverging
fundamentals that would generate higher differentials in the rates of return, rather than
because of financial integration; and on the other hand, price convergence may reflect the
importance of global shocks rather than financial integration and therefore need to be
complemented by the available information on the structure of markets and volume data.

The GCC countries have pursued economic and financial integration since 1981,
although there remain several restrictions in the financial account.’ The GCC countries
exhibit convergence on many macroeconomic indicators and are on the verge of forming a
monetary union. Common shocks are important in the GCC, since the economic structure of
these countries are very similar (preponderance of the hydrocarbon sector, reliance on
imported labor, peg to the dollar or to a basket including the dollar). Nonetheless, and despite
the restrictions in the financial account, the limited available data on financial volume show
that cross-border flows have grown in the recent past. The financial systems in the GCC
remain however dominated by commercial banks, which limits the importance of cross-
border equity flows. With the expansion of stock markets in the recent years, capital flows
can nevertheless be expected to increase in the medium term.

Against this background, we assess money market integration with widely-used
measures of interest rate convergence. The first measure, beta-convergence, evaluates
whether interest rates in countries with relatively high spreads® have a tendency to decrease
rapidly, relative to those in countries with low spreads. We find strong evidence of financial
integration using beta-convergence and we estimate a half-life of two to five months,
significantly shorter than what could be found for the Eastern Caribbean Currency Union
(another emerging market country group pegged to the US dollar). The second measure,
sigma-convergence, which draws from the growth literature, tests whether the cross-country

2 Member countries of the GCC are: Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the
United Arab Emirates (U.A.E.).

? These include restrictions on residents opening accounts abroad and restrictions on investments in local equity
and real estate markets.

* The spreads are interest rate differentials with respect to a country of reference—normally the largest
economy—for the same class of bond. We used Saudi Arabia as the country of reference for the GCC.



standard deviation of interest rates had a declining trend in the years 1993-2009. We find the
trend to be negative suggesting that the cross-sectional variation among interest rates decline
notwithstanding a widening in this variance with the emergence of the global financial crisis.

We further explored evidence of financial integration in equity markets by analyzing
the prices of cross-listed stocks. An important limitation of studies on stock market co-
movements is that, by focusing on aggregate stock market data (i.e. indexes),
econometricians compare the prices of two assets (or baskets of assets) that have different
payoffs. There is no reason to expect that two different assets would have similar prices,
unless common shocks drive the two price processes. We avoid this pitfall by using the few
individual cross-listed stocks for which data were available, in order to assess the relative
magnitude of transaction costs in equity markets. Compared with other financial markets, we
find that the arbitrage opportunities remain large and fairly persistent, which suggests that the
barriers to movement of capital in the Gulf are still important, although less so than in other
emerging markets. The main source of sluggishness in the markets seems to be that days
during which the two cross-listed stocks are simultaneously traded are infrequent. This aside,
the equity markets are fairly efficient at removing price differentials and seem more
integrated within the GCC than with global markets.

The rest of the paper is organized as follows. Section II describes the macroeconomic
structure and the GCC financial system, Section III describes the data, Section IV presents
the results on interest rate convergence and Section V on cross-listed stocks. Finally we
provide concluding remarks in section VI.

II. GCC FINANCIAL SYSTEM
A. Macroeconomic and Monetary Environment

Member countries of the GCC have taken important steps to achieve economic and
financial integration over the past two decades. Creation of a common currency area was
formally declared a goal soon after the foundation of the GCC in 1981. GCC countries have
achieved virtually unrestricted intra-regional mobility of goods, national labor, and capital.
Formal barriers to free movement of goods, services, national labor, and capital have been
largely eliminated. A GCC single common external tariff (CET) rate of 5 percent was
implemented in 2003 and a common market’ was established in early 2008, although not yet
fully implemented.

> The Common Market would grant GCC citizens equal treatment in all economic activities, especially
movement and residence; work in private and government jobs; pension and social security; engagement in all
professions and crafts as well as all economic, investment and service activities; real estate ownership; capital
movement; tax treatment; stock ownership and formation of corporations; and education, health and social
services. The common market is expected to result in increased production efficiencies and an improved

(continued...)



The GCC countries exhibit convergence on many macroeconomic indicators, which
also means that they are subject to many common shocks. The convergence criteria® establish
ceilings/floors on: inflation rates, short-term interest rates, foreign exchange reserves, fiscal
deficits,” and public debt to gross domestic product (GDP) ratios. The GCC countries have
attained significant progress toward economic integration and have achieved the convergence
criteria on nearly all fronts. Nonetheless, the financial markets in these countries are in
different stages of development. Notwithstanding that, international markets differentiate
among GCC countries in assessing risks as evidenced by trends in credit default swaps
(CDS) spreads (Figure 1).

Figure 1. GCC: Credit Default Swaps on Five-year Senior
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The dollar peg provides the nominal anchor for monetary policy for all GCC with the
exception of Kuwait that has a peg to an undisclosed basket. The pegged exchange rate
regime has clearly anchored inflationary expectations at low levels and provided certainty
about future exchange rates. Within the limits of the peg, the GCC countries operate
monetary policy and manage liquidity and credit through interest rates and reserve
requirements, loan-to- deposit ratios and other prudential norms.* Despite different monetary
policy operations, nominal interest rates have generally tended to converge—we will

negotiating position in international economic forums. However, full implementation of the common market
will require changes to national laws, including those pertaining to limits on company ownership by foreigners.

® The convergence criteria that have been agreed and is under discussion, but not yet formally adopted
comprise: (i) inflation rate should be no higher than the weighted average of all members plus two percentage
points; (ii) interest rate not to exceed the average of the lowest three inter bank rates plus two percentage points;
(iil) minimum four months reserves coverage in terms of imports; (v) fiscal deficits not to exceed 3 percent of
GDP; and (vi) a maximum public debt ratio of 60 percent of GDP.

7 The ceiling would be higher if oil prices fall below $25 per barrel.

¥ The repo rate is the main policy instrument in Saudi Arabia, Qatar and Kuwait; Bahrain operates through a
deposit rate; while the U.A.E. uses the benchmark certificates of deposit (CD) rate. In Oman, the cut-off rate in
the CD auction serves as the benchmark rate.



investigate this in greater depth in the next sections. However, varying domestic factors,
including real economic growth, liquidity conditions, the rate of credit growth, and
inflationary pressures, have seen interest rates in the GCC countries slightly diverging from
U.S. interest rates (Figure 2).°

Figure 2. GCC: Nominal Exchange Rates and Interbank Interest Rates

Exchange Rates, 1990-2008 Spread of 3-month Interbank Rates
(US$ per National Currency) over US$ Libor, 2001-08
0.276 4.0 -
ﬁ 5 F (in percent) l“- 5
0.274 *‘*’\W.——F 1 35 |
4 F Bahrain === Kuwait :‘ 4
0.272 3.0 3 —==-0Oman Qatar 41 3
0270 | 1 25 5 Saudi Arabia UAE. :'_ 2
4 \
20 4 b arnia N I
0.268 | - AV \ i —~\ H
\""%‘WT\‘C =0 ]
0.266 F 4 1.0 &\
Qatar Saudi Arabia Vo1 F W /-‘ 1161 -1
0.264 UAE. Bahrain(RHS) 4 o5 o } ,4 A 2
——=— Kuwait (RHS) —— Oman (RHS) /
0.262 L L L L L L L 0.0 -3 -3
Jan-90 Jul-92 Jan-95 Jul-97 Jan-00 Jul-02 Jan-05 Jul-07 Jan-01Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08

Sources: Markit and Bloomberg.

B. Structure of the Financial Sector

II.  Although some governments issue bonds, secondary markets for these instruments are
virtually nonexistent in the GCC countries. Equity markets have recently expanded and
significantly differ in size between members states, but financial services constitute a major
segment of market capitalization in all the countries.

The financial system in the GCC is dominated by commercial banks, both locally
incorporated and branches of foreign banks, specialized banks, non-banking financial
institutions including leasing and finance companies and investment and brokerage
companies, and money exchange house.'’ The size of the banking system varies across
countries, with Saudi Arabia and the U.A.E. accounting for nearly 75 percent of total banks’
assets and 70 percent of capital (Table 1 and Figure 3)."

? For instance, some GCC countries did not follow the reduction in U.S. rates during 2007, on considerations of
domestic inflation.

' The size of operations of investment companies in Kuwait and that of wholesale banks in Bahrain are
important.

" The six GCC states in the region account for 58 banks in the top 100 Arab banks in 2007, led by the U.A.E.
with 18 banks and Saudi Arabia with 11 banks. U.A.E. account for 21 percent and Saudi Arabia for 30 percent
of the aggregate Tier 1 Capital. The 11 Saudi banks account for 23 percent of aggregate assets and 38 percent of
aggregate profits of the Top 100 making them the most profitable in the region.



Table 1. GCC: Structure of the Banking Sector

Market Share to Total assets
(in percent)

Country Total Domestic Foreign Share in total Assets/GDP
Banks Banks  GCC bank
assets
Bahrain 1/ 30 45 55 6 304
Kuwait 17 90 10 13 90
Oman 17 90 10 3 68
Qatar 16 90 10 10 110
Saudi Arabia 17 98 2 32 72
U.A.E. 52 78 22 36 151

Sources: Fund staff estimates.

1/ retail banks only. In addition Bahrain has a wholesale banking system
with assets of $450 billion of which $50 billion are domestic assets.

Figure 3. GCC: Banking System Assets and Capital
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1/includes assets of retail banks only.

Banks in the GCC are well capitalized and bank soundness indicators exhibit stability
across countries (see Table 7)."”” The operations of the banks are domestically oriented,
relying mainly on lending and private deposits. Foreign assets and liabilities form a relatively
small share of the total size of the balance sheet. Saudi Arabia’s banking sector is the most
closed—only 8.6 percent of liabilities originate abroad—while Bahrain has the most open
banking industry: up to 47 percent of liabilities are foreign (Table 2).

2 Indeed, all GCC countries have sound financial systems, and prudential regulations and supervision of the
banking sector are being gradually harmonized. Overall the ratio of non performing loans (NPLs) to total loans
remains low by international standards.



Table 2. GCC: Loans, Deposits and Foreign Assets and Liabilities, 2008

GCC Banks: Deposits and Loans GCC Banks: Foreign Assets and Liabilities
(In percent) (In percent)

Foreign Assets/ Foreign Liabilities/

Loans to GDP Deposits to GDP Loan to Deposit Total Assets Total Liabilities
Bahrain 1/ 80.9 61.1 132.4 Bahrain 1/ 53.4 47.0
Kuwait 56.3 58.3 96.5 Kuwait 22.4 14.5
Oman 42.8 30.9 138.8 Oman 171 15.0
Qatar 47.0 54.4 86.4 Qatar 24.7 22.2
Saudi Arabia 40.7 46.9 86.9 Saudi Arabia 11.8 8.6
U.A.E. 76.2 90.8 83.9 U.A.E. 15.4 22.6

Source: Fund staff estimates.

1/ Retail banks only.

The capital accounts of these countries are open, but some controls exist. All GCC
countries operate an open regime for foreign exchange accounts for both residents and non
residents. In the GCC, residents can open foreign exchange accounts domestically and abroad
and resident accounts in domestic currency are convertible in foreign currency. Similarly,
non residents are permitted to open domestic currency and foreign currency accounts.

Restrictions however remain in a number of important areas. There are restrictions on
the purchase of shares in the local markets by non residents, though GCC nationals get a
more favored treatment. There are also many additional controls on inward foreign direct
investment (FDI). A number of rules and regulations with regard to reserve requirements,
open forex positions, payment of dividend and remittance of profits, controls regarding
lending to non residents and restrictions on foreign borrowing by individual banks exist (see
Table 3 for more details). Although some restrictions are relaxed within the GCC, many
apply without discriminating the source of the inflows, thereby hampering regional as well as
global integration.

C. Available Volume Data

Regional capital flow data is limited. However, information on the volume of capital
flows is a useful complement to the analysis of the price data presented later in this paper.
Generally, data on capital flows can be obtained from (i) United Nations Conference on
Trade and Development (UNCTAD) FDI data; (ii) data on mergers and acquisitions; and
(ii1) the Coordinated Portfolio Investment Survey (CPIS) conducted by the IMF. The
UNCTAD FDI bilateral (i.e. by source and destination country) data was not available for the
GCC, but we did find data on regional mergers and acquisitions in the financial sector. The
CPIS data provided also some useful information.
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Table 3. GCC: Restrictions on Resident and Nonresident Deposit Accounts

Bahrain Kuwait Oman 1/ Qatar 1/ Saudi U.A.E.
Resident Accounts
Foreign exchange accounts permitted Yes Yes Yes Yes Yes Yes
Held domestically Yes Yes Yes Yes Yes Yes
Held abroad Yes Yes Yes Yes Yes Yes
Accounts in domestic currency held abroad No n.a No n.a. No Yes 2/
Accounts in domestic currency Yes Yes Yes Yes Yes Yes
convertible into foreign currency
Nonresident accounts
Foreign exchange accounts permitted Yes Yes Yes Yes Yes Yes 3/
Domestic currency accounts Yes Yes Yes Yes Yes Yes
Convertible into foreign currency Yes Yes Yes Yes Yes Yes

Source: IMF Exchange Rate Arrangements and Restrictions, 2007.

1/ No distinction is made between accounts held by residents and by nonresidents.
2/ These accounts may be maintained in offshore affiliates of domestic banks.

3/ These accounts may be opened by banks and trade, financial and industrial companies incorporated outside the U.A.I
that have no local branches; by branches of local institutions in foreign countries; and by embassies and diplomatic
agencies. These accounts may also be opened by U.A.E. citizens working abroad and by nonresident foreigners

working in the U.A.E.

Mergers and acquisitions in the GCC were dynamic as the banking system was
responding to various market developments in the financial sector and the opening up of the
telecommunication sector (Table 4). Kuwait, Saudi Arabia and the U.A.E. were the most
active in mergers and acquisitions within the GCC region.

Table 4. GCC: Mergers and Acquisitions

(In millions of U.S. Dollars)

Acquiror/ Bahrain Kuwait Oman Qatar Saudi Arabia U.A.E. Inter GCC
Target Country Investments
Bahrain 1/ 395.8 155.5 200.8 0.0 0.1 752.2
Kuwait 422.0 18.3 21.8 12,536.6 86.7 13,085.4
Oman 0.0 0.0 199.6 0.0 0.0 199.6
Qatar 5.8 4,249.2 322.7 0.0 820.7 5,398.5
Saudi Arabia 0.0 957.2 451.3 0.0 3,364.2 4,772.8
UAE. 1,141.9 118.4 427.6 0.0 485.9 2,173.8
Total GCC 1,569.8 5,720.7 1,375.5 422.2 13,022.5 4,271.8 26,382.4

Source: Dealogic Analytics.

Despite the common shocks that affect the GCC, the intra-regional demand for GCC
securities has been increasing, as suggested by the CPIS data for Kuwait and Bahrain (the
only countries for which data was available, see Table 5). Bahrain and Kuwait are the
countries with the closest ties to the region, so these numbers probably overstate the intra-
regional demand for asset. The trend is however interesting to note. The share of GCC
equities in Bahrain’s total portfolio investments rose from 5 percent to 30 percent between
2004 and 2007. For Kuwait, the share of GCC equities rose from 37 to 58 percent. Bahrain
holdings of GCC long-term debt rose from 8 to 15 percent of its total holdings (Table 6).
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Table 5. Portfolio Investment Asset in GCC Partner - Equity
(Stock, in shares of total reported asset)

2003 2004 2005 2006 2007
Bahrain n.a. 0.05 0.11 0.22 0.3
Kuwait 0.37 0.40 0.48 0.54 0.58

Source: Fund staff estimates.

Table 6. Portfolio Investment Asset in GCC Partner -
Long-Term Debt Securities
(Stock, in shares of total reported asset)

2003 2004 2005 2006 2007
Bahrain n.a. 0.08 0.07 0.15 0.15
Kuwait n.a. n.a. n.a. 0.19 0.15

Source: Fund staff estimates.

These numbers may overstate the trend increase as the size and depth of the stock
markets in the GCC have expanded over time (see Figure 4). The importance of financial
services as a major share of the market capitalization in all the GCC countries (ranging from
32 percent in Saudi Arabia to 80 percent for Bahrain) may also distort the picture.

Figure4. GCC Stock Market Indices
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III. PRICE DATA: INTEREST RATE AND CROSS-LISTINGS

We now investigate the dynamics of price data through an analysis of interest rate
convergence and cross-listing pricing. Using both data sets we estimate how fast price/yield
differentials across countries are arbitraged away. The peg to the U.S. dollar implies that, by
design, the GCC interbank rates should not diverge. However, rates may diverge for several
reasons, including capital flows that give rise to differences in the assessment of country and
currency risks, and different liquidity, monetary conditions, and fiscal stance.

For interest rates, we use three-month interbank rates in local currency for the six
GCC countries, sourced from the Saudi Arabian Monetary Authority (SAMA) monthly
statistical bulletin. Monthly data spanning 1993-2009 were used to estimate both beta and
sigma-convergence (see Figure 6). In order to compare our results to that of another
emerging market group pegged to the US dollar, we obtained monthly interest rate data for
the Eastern Caribbean Currency Union (ECCU), for treasury bills, and lending and deposit
rates from the IMF’s International Financial Statistics. Saudi Arabia and St. Kitts and Nevis
interest rates were used as benchmark rates in calculating the spreads. We also use daily data
from cross-listed stocks in the GCC. The number of cross-listings is by itself a measure of
financial integration since it reflects firms’ ability to obtain financing regionally.

Figure 5, GCC Interbank Rates
(In percent)
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Table 13 reports some cross-listings found for the major emerging markets and
Organization for Economic Cooperation and Development (OECD) regions. This data is
rudimentary as it reflects the bias of DataStream towards developed markets as well as our
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own focus on selected regional markets."” Nonetheless, some meaningful patterns emerge
that put into perspective the few cross-listings found for the GCC. Hong Kong, the United
States, the United Kingdom and Germany are important financial hubs that attract hundreds
of cross-listings.

In comparison, only a few stocks are listed in the less developed markets such as the GCC
and the Caribbean region (CARICOM). We identified around 15 assets cross-listed in the
GCC, most of them between Bahrain and Kuwait, and were able to collect usable data for 6
of them. In order to give a cross-regional perspective to our measure of regional financial
integration, we present our main results together with summary statistics obtained for Latin
America, the Caribbean, Hong-Kong, Singapore and Europe and analyzed in an earlier study
(Espinoza and Kwon, 2009). We also identified one equity (Gulf Finance House) that had
usable data of cross-listings in four markets, including two in the Gulf and two in Europe.
This equity will allow us to compare arbitrage opportunities within and across regions and
speculate on the causes of price differentials. The list of equities analyzed in the paper is
presented in Table 14.

In order to keep only meaningful price information, all data from days in which
trading volumes were not positive for both markets were removed. The final series are
therefore shorter than the original ones because only simultaneous trading days data was
kept. Since liquidity is limited in many of these markets, the ‘period’ between two
simultaneous trading days (what is labeled the ‘trading period’) can be long and exceed a
week of working days.

IV. INTEREST RATES CONVERGENCE
A. Beta Convergence and Sigma Convergence

The assessment of financial integration using bond markets has normally relied on
two measures of interest rate convergence. The first measure of financial integration is beta
(B)-convergence that draws on the empirical growth literature and evaluates whether GCC
countries interest rates have a tendency to converge towards the baseline rate. This measure
involves using panel data to regress:

L
AS,=a,+ S, + > 7AS,  +é (1)

I=1

1 DataStream was used nonetheless since its search engine is powerful for the purpose of identifying cross-
listings. Cross-listing from country A to country B was defined in the search engine by the fact that a stock from
a company from country A is traded in the currency of country B. There are some instances where this
definition is restrictive: for instance, a dozen of Euro Area companies are listed in the UK in U.S. dollars.
Similarly, around 20 British companies are listed in the UK in euro. Since these situation mostly reflect global
financial integration rather than regional integration, these instances were not included in table 2.
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where S represents the yield spread on a 3-month interbank interest rate in country 7 at time
t, relative to the Saudi Arabian rate as a benchmark.

The second measure employs sigma (c)-convergence which occurs if the cross-
sectional distribution of a variable (typically income per capita in the growth literature, and
interest rates in the financial integration literature) decreases over time.'"* According to the
sigma-convergence measure, the degree of financial integration increases when the cross-
sectional standard deviation of a variable trends downwards. If the cross-sectional
distribution collapses to a single point, and the standard deviation converges to zero, full
integration is achieved (Adam et al., 2002). The measure of cross-sectional dispersion (o) in
interbank rates for a country R;at each point in time is calculated as follows:

1 - 1/2
o, _|:ﬁZ(Rit _Rz) :| (2)

The speed at which the cross-sectional dispersion decreases over time could be
derived by regressing c;on a time trend. An important distinction between the two measures
is that B-convergence does not imply o-convergence because mean reversion does not imply
that the cross sectional variance decreases over time (Quah, 1993; and Adam et al., 2002).
We will interpret the first measure as a measure of integration, whereas the second measure
captures the trend in integration, i.e. if the standard deviation declines over time, integration
have gone further.

B. Results

The first measure of financial integration, beta-convergence (see results in Tables 9),
suggested convergence of spreads among GCC countries during the period under study. The
Saudi Arabian 3-month interbank rate was used as the benchmark. The estimated coefficient
on the lagged spread was negative and significant and was robust to the method of
estimation. The Breusch-Pagan tests suggests that one needs to take into account individual
effects (i.e. the variance of individual effects is non-zero) while the Hausman specification
tests indicates a fixed effects model best characterizes the data generating process for the
GCC.

The half-life for deviations from the benchmark ranged between 3%z to 5% months
suggesting a fast convergence relative to our control group, the ECCU—another emerging
market group with a peg to the dollar.”” GCC panel half lives compared favorably with the
countries of the ECCU panel where the half life for treasury bills, lending and deposit rates

' In the growth literature, (c)- convergence occurs if the cross-sectional distribution of a variable e.g. income
per capita decreases over time. This measure is applied to the degree of financial integration by examining the
cross-sectional dispersion of three-month interbank lending rates.

' The half life was calculated as In(0.5)/In(1+f).
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ranged between 4—14 months (Tables 10—-12)."* According to individual regressions (as
opposed to panel regressions), the rate at which individual country spreads converged ranged
from two months for Saudi Arabia-Qatar spreads to about five months for Saudi Arabia-
Kuwait spreads, but this heterogeneity in coefficients was within the range provided by the
panel models and therefore did not seem to be detrimental to panel estimation.

GCC spreads tended to converge faster since 2000 with half lives ranging between
two to four months relative to earlier periods (Table 8). This was based on estimates in Table
8 column 5 that illustrates that the coefficient on the spread with a dummy for periods greater
than 2000 was significantly different from zero (negative) which implies that the speed of
convergence after 2000 is significantly greater than that of earlier periods. The half-life
measure indicates that profit-seeking flows would nonetheless take 2 to 5 months to clear
half of the arbitrage opportunities provided by interest rate differentials despite the peg to the
dollar. Given half lives of GCC interest rate differentials take longer than two months despite
open capital accounts, there is a case for developing money market instruments that permit a
more effective management of structural liquidity.

The longer half lives in the ECCU relative to the GCC countries could reflect the
restrictions on the capital accounts, a lack of competition in the banking sector, and very
illiquid bond markets (see Kwon et al, 2008, and Chai, 2006, for studies on financial
integration and the banking system in the Caribbean).

The results for sigma convergence suggest that the convergence in the cross sectional
variation was achieved between 1993 and 2009 (see Table 7)."” This was based on negative
and significant coefficient on the time trend. However, post 2000, convergence slowed as the
cross-sectional variation increased with the onset of the global crisis toward the end of the
period under study (Table 8).

Owing to the dollar peg, interest rate convergence seems therefore to be relatively
quick in the GCC, although it is slowed by differences in capital movements, in assessment
of country risk, currency risk, fiscal policy stance, and monetary policy responses to FED
rate decisions (for example in 2008 both Qatar and U.A.E. did not adjust their policy rates to
all of the cut in the FED funds rate). Interest rates would have converged after the Gulf War,
and come further closer since 2000, although spreads widened temporarily during the worst
months of the current crisis.

'® The T-bill rate half life ranged for 5-10 months, deposit rates 10~14 months, and lending rates 4-10 months.

' For comparison, we tested for sigma convergence in the ECCU and find that there was convergence for both
the lending and deposit rates, but not for treasury bills (Figure 6).
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Figure 6. GCC: Sigma Convergence
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V. CROSS-LISTED STOCKS
A. Theory

We estimate the size of ‘arbitrage opportunities’ in the GCC using cross-listed stock
price data, i.e. price data of one equity listed in two different markets, and for which the no-
arbitrage condition is expected to hold. The no-arbitrage condition is a property satisfied by
any equilibrium in absence of taxes, market segmentation or other market imperfections. In
the presence of a transaction cost t the arbitrage condition fails, but one can characterize the

relationship between the price P; and P; of the two equivalent assets thanks to the following
inequality (Tsomocos, 2003):

1/(1+7)P, <P <(147)P, 3)

Hence, although there is no strict equality of prices, the arbitrage opportunity (or
premium) P;/P;-1 is expected to remain confined to the interval:

1/+7)-1=—t<PB/P,-1<7 (4)

The size of the arbitrage opportunity is therefore a measure of the transaction cost that
affects the trading of the two equivalent assets. We investigate the size and dynamics of this
price differential in the following sections, with a primary focus on GCC assets.

B. Method

Cross-listed stocks have been used in many studies of pricing behavior but the paper
from which we borrow is that of Levy Yeyati et al. (2006), who estimate Auto-Regressive (AR)
models of the cross-market premium, i.e. the premium between the prices of cross-listings.
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The authors chose stocks cross-listed in the United States and in several emerging markets,'
and estimated that the cross-market premium is low, at 0.16 percent. The average (absolute
value) cross-market premium is a simple measure of integration that helps us diagnosis market
inefficiencies.

Levy-Yeyati et al. (2006) find that the arbitrage opportunities are short-lived (most
often less than one day).,The speed at which the price differential is closed captures the
persistence of arbitrage opportunities and is likely to be related to the volume of flows
attracted by the arbitrage opportunity. This speed of price convergence, which we estimate
using AR models with GARCH, constitutes our second measure of financial integration.

According to Equation 4 there is an interval, the ‘neutral band’, in which price
differences are too low to be arbitraged away. As a result, non-linearities in the adjustment
process are prevalent and we estimate a Threshold AR model to take this non-linearity into
account (see Tong, 1978 ; Obstfeld and Taylor, 1997, for an application to the Law of One
Price for goods, and Levy-Yeyati et al., 2006). The size of the neutral band in a Threshold
model is our third estimate of the importance of transaction costs.

The stock prices of the different equities we covered are plotted in Figures 7 and 8,
after conversion in the same currency. Cross-listed prices evolve very close to each other,
although small arbitrage opportunities (in blue, at the bottom of each chart) exist.

C. Results

We show in Table 14 the average size of the arbitrage opportunities for the six GCC
equities, together with that obtained in an earlier study on other regions. We find that, at
around 2 to 4 percent, the mean arbitrage opportunity is smaller in the GCC than in the
markets of Hong-Kong and Singapore and in the Caribbean. The GCC average arbitrage
opportunity is however larger than the price differential obtained for the company Petrobras
listed in Argentina and Brazil. The GCC markets are also less efficient in removing arbitrage
opportunities than the western developed markets, for which arbitrage opportunities hover
around 1 percent. However, the GCC equity for which we found cross-listings in both
London and Frankfurt (Gulf Finance House, GFH, Figure 7) also exhibits significant
arbitrage opportunities even between developed markets,'” which suggests there are also
issues with the pricing and treatment of information for Gulf equities outside of the GCC
markets.

18 After excluding stocks they consider to be too illiquid, they found 76 firms from Argentina, Brazil, Chile,
Indonesia, South Korea, Mexico, Russia, South Africa and Venezuela that were listed both domestically and in
the United States.

' Arguably, the price differentials widened during the crisis: indeed, the price differential between London and
Frankfurt for GFH was only 2 percent on average before the fall of Lehman, and reached 5.5 percent
afterwards. Nevertheless, 2 percent is a sizeable premium, comparable to that prevalent between GCC markets
and higher than that of advanced markets stocks.
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Figure 7. Selected Cross-Listed Stocks in the GCC
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Figure 8. Gulf Finance House Cross-Listings
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Some potential explanations to these fairly large arbitrage opportunities are:

o lagging information on events originated in the other markets;
o market illiquidity (e.g. if the price is affected by a large trading in one of the market);
o inefficiency in the functioning of the market (number of opening days, sluggishness

in transferring the order, etc).

o actual transaction costs (costs of making an order, exchange restrictions—although
these are very limited in the recent years); and

o government intervention (which reduces the float and hence market liquidity).

We further investigate the dynamics of the arbitrage opportunities by looking at two
AR models. The half-lives of the price differentials presented in number of trading days
(Column B in Table 15) are fairly short, around two days, and at par or even shorter than for
more advanced markets (such as Argentina/Brazil and Hong-Kong/Singapore), although the
half-lives are longer than that for the developed markets (France/Germany is our advanced
markets control group). Hence, the markets are good at seizing arbitrage opportunities when
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trading takes place. It is interesting to note that the within-GCC arbitrage opportunities are
also smaller and vanish more quickly than the price differentials between a GCC market and
‘world markets’ (see in Figure 8 and Table 15 the GFH trading between Bahrain and the UK
or Germany). This would suggest that ‘regional’ integration in the Gulf is at least at par with
GCC ‘global’ integration. However, half-lives in week days (Column C in Table 15) are
long, around 6—7 days, which shows that arbitrage opportunities are actually persistent
because trading days are infrequent—although less so than in the less developed markets of
the Caribbean and Hong-Kong/Singapore. Infrequent trading (that is partly due to the
opening days and partly due to illiquidity) is therefore a source of price differentials in the
GCC and a significant barrier to integration. The dynamics of the GFH premium between
London and Frankfurt does not suffer from this obstacle: the equity is traded frequently
(every 1.3 week day on average) and with a high convergence speed (the half-life is lower
than a day). Arbitrage opportunities between the Gulf and the advanced markets are on the
other hand very large (exceeding 6 percent) and as persistent as the GCC price differentials,
which would suggest that processing information and trading between the Gulf and Europe is
difficult.

We finally look at the neutral band ¢ using the Threshold AR model (see Table 16,
Column A). The GCC markets fare well on average according to this measure (the neutral
band would be small). In particular, for three equities the value of the threshold is very low
compared to the average premium, which suggests that the arbitrage opportunities quickly
become large enough to attract capital. Hence, our results suggest again that the presence of
arbitrage opportunities is due to illiquidity, rather than to the size of transaction costs.

We conclude that, although the GCC equity markets are more integrated than many
emerging economies markets, and although GCC integration seems more advanced than
integration with global markets, there remain issues with the functioning and liquidity, and
processing of information, which make the arbitrage opportunities larger and more persistent
than within advanced markets.

V1. CONCLUSION

We analyzed the extent of regional financial integration in the GCC using capital
flow data, interest rates, and equity prices. Although information on volumes is limited, the
available data suggests that there is some regional integration—Bahrain and Kuwait,
especially, direct a large share of their investments towards the GCC. Integration would have
gone further in the recent years, although our assessment on volume data may be biased by
the increasing importance of the equity markets and some valuation effects. Looking at price
data, we find evidence of financial integration using the beta convergence measure, a result
mostly driven by a common peg to the U.S. dollar. We found that it takes 2 to 5 months to
clear interest rate differentials in the GCC, and that this was faster than within the ECCU.
Within-GCC convergence was also marginally faster than beta-convergence with dollar rates.
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Interest rate integration using sigma-convergence seems to have improved mostly between
1993 and 2000, with little additional progress afterwards.

Using price differentials of stocks cross-listed in two countries, we found that the
average arbitrage opportunity in the GCC was around 3 percent and that it was arbitraged
away within a couple of trading days. Pricing of cross-listings within the GCC seemed to
more efficient than pricing between the GCC and Europe, suggesting that regional
integration is at least at par with global integration. However, days during which the cross-
listed stocks are traded in both markets are infrequent in the GCC, which makes the clearing
of price differentials much slower when counted in week days. The relatively open capital
accounts in the GCC in part explain the relatively fast convergence, despite the existence of
some restrictions and illiquidity of markets.
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Table 7. Prudential Measures, Latest Available Data

Bahrain 1/ Kuwait 2/ Oman Qatar 2/ Saudi Arabia 3/ UAE. 4
Nonperforming Loans (percent) 3.0 3.1 3.2 1.0 2.1 2.5
Capital Adequacy 24.0 16.0 15.9 17.0 20.6 13.3
Provisioning Rate 84.7 107.6 91.0 142.9 101.5
Return on Assets 3.2 21 2.4 2.8 2.3
Return on Equity 12.7 27.8 14.7 21.7 30.5 211

Sources: Global Financial Stability Report (GFSR); National Authorities.

1/ End-2008 for Non-Performing Loans and Capital Adequacy. End-2007 for Return on Equity.

2/ End-September 2008.
3/ End-2006 for Return on Equity, otherwise end-2007.
4/ End-June 2008.
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Table 8. GCC: Tests of Beta Convergence

(1) @)

@) (4)

®)

Random Fixed
Varriables OLS Fixed Effects Effects GMM Effects
Spread;.4 -0.119***  -0.174*** -0.119*** -0.119***  -0.146***
[0.0148] [0.0182] [0.0148] [0.021] [0.0199]
Spread;_1~DUM2000 -0.0951***
[0.0284]
ASpread;.4 0.0207 0.05 0.0207 0.021 0.0710**
[0.0321] [0.0323] [0.0321] [0.067] [0.0327]
ASpread;., 0.0801** 0.105*** 0.0801** 0.08** 0.118***
[0.0318] [0.0319] [0.0318] [0.022] [0.0319]
ASpread; 3 -0.00584 0.0196 -0.00584 " -0.004 0.0348
[0.0319] [0.0319] [0.0319] [0.0498] [0.0321]
ASpread;.4 -0.0936**  -0.0702** -0.0936*** -0.102** -0.0513
[0.0321] [0.0321] [0.0321] [0.05] [0.0324]
ASpread;. s 0.0479 0.0634** 0.0479 0.05 0.0793**
[0.0313] [0.0311] [0.0313] [0.0313] [0.0313]
Saudi-Bahrain 0.146™* 0.149***
[0.0369] [0.0368]
Saudi-Oman 0.186*** 0.202***
[0.0387] [0.0388]
Saudi-Qatar 0.153*** 0.153***
[0.0374] [0.0372]
Saudi-U.A.E. 0.149*** 0.146***
[0.0372] [0.0370]
Constant 0.033*** -0.08*** 0.0325*** 0.0325  -0.0765***
[0.0110] [0.0253] [0.0110] [0.0295] [0.0252]
Observations 955 955 955 955 955
R-squared 0.078 0.116 0.08 0.12
Hansen test: p-value 1.0
AR(1): p-value 0.04
AR(2): p-value 0.198
Breusch Pagan p-value
0.008
Hausmann LM p-value 0.0004

Note: Standard errors in brackets.

*** denotes significant at the 1 percent, ** at the 5 percent, and *

at the 10 percent lewels.
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Table 9. ECCU: T-Bill Rates Tests of Beta Convergence

Q) ) ®)

4)

Random
Variables oLs Fixed Effects  Effects GMM
T-bill Spread;. -0.0530*** -0.116** -0.0530***  -0.0737***
[0.0199] [0.0286] [0.0199] [0.00742]
AT-bill Spread;_4 -0.280*** -0.238*** -0.280*** -0.272%
[0.0488] [0.0504] [0.0488] [0.0749]
AT-bill Spread;., -0.283*** -0.248** -0.283*** -0.279***
[0.0503] [0.0513] [0.0503] [0.0597]
AT-bill Spread;_3 -0.0744 -0.0513 -0.0744 -0.0912
[0.0496] [0.0499] [0.0496] [0.0835]
St. Kitts-Dominica 0.0278
[0.0416]
St. Kitts-Grenada 0.052
[0.0426]
St. Kitts-St. Lucia 0.148***
[0.0547]
St. Kitts-St. Vincent 0.128**
[0.0496]
Constant 0.0553** 0.0491 0.0553** 0.0766***
[0.0241] [0.0308] [0.0241] [0.0191]
Observations 455 455 455 455
R-squared 0.149 0.167 0.15
Hansen test: p-value 1.0
AR(1): p-value 0.07
AR(2): p-value 0.74
Breusch Pagan p-value 0.95
Hausmann LM p-value 0.09

Note Standard errors in brackets

*** denotes significant at the 1 percent, ** at the 5 percent, and * at the

10 percent levels.
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Table 10. ECCU: Deposit Rates Tests of Beta Convergence

Q) 2) ®) (4)

Random
Variables OoLS Fixed Effects Effects GMM
Deposit Spread,_4 -0.0526*** -0.0589*** -0.0526*** -0.0722***
[0.0146] [0.0155] [0.0146] [0.0276]
ADeposit Spread;._q 0.0199 0.0223 0.0199 0.0287
[0.0470] [0.0472] [0.0470] [0.0201]
ADeposit Spread;.» 0.0188 0.021 0.0188 0.0270*
[0.0465] [0.0467] [0.0465] [0.0164]
ADeposit Spread;_3 -0.112** -0.109** -0.112** -0.168***
[0.0467] [0.0469] [0.0467] [0.0152]
St. Kitts-Dominica 0.0346
[0.0381]
St. Kitts-Grenada 0.0456
[0.0387]
St. Kitts-St. Lucia 0.0354
[0.0374]
St. Kitts-St. Vincent 0.0447
[0.0379]
Constant 0.0606*** 0.0337 0.0606*** 0.0777**
[0.0168] [0.0267] [0.0168] [0.0262]
Observations 455 455 455 455
R-squared 0.05 0.05 0.05
Hansen test: p-value 1.0
AR(1): p-value 0.23
AR(2): p-value 0.73
Breusch Pagan p-value 0.29
Hausmann LM p-value 0.90

Note Standard errors in brackets
*** denotes significant at the 1 percent, ** at the 5 percent, and *
at the 10 percent levels.
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Table 11. ECCU: Lending Rates Tests of Beta Convergence

(1) (2) @) (4)

Fixed Random
Variables oLS Effects Effects GMM
Lending Spread;.4 -0.0691** -0.149** -0.0691*** -0.111%
[0.0181] [0.0263] [0.0181] [0.0131]
AlLending Spread;_4 0.0149 0.0586 0.0149 0.0401***
[0.0475] [0.0480] [0.0475] [0.0111]
ALending Spread;_, 0.013 0.0537 0.013 0.0341**
[0.0469] [0.0473] [0.0469] [0.0151]
ALending Spread; 3 -0.0403 -0.00089 -0.0403 -0.0626
[0.0469] [0.0472] [0.0469] [0.0614]
ALending Spread; 4 0.0397 0.0757 0.0397 0.101***
[0.0469] [0.0470] [0.0469] [0.0232]
St. Kitts-Dominica 0.217***
[0.0600]
St. Kitts-Grenada 0.145***
[0.0548]
St. Kitts-St. Lucia -0.0212
[0.0489]
St. Kitts-St. Vincent 0.158***
[0.0548]
Constant -0.0444** -0.186** -0.0444** -0.0663**
[0.0182] [0.0453] [0.0182] [0.0325]
Observations 455 455 455 455
R-squared 0.04 0.07 0.05
Hansen test: p-value
AR(1): p-value 0.04
AR(2): p-value 0.48
Breusch Pagan p-value 0.33
Hausmann LM p-value 0.003

Note: Standard errors in brackets.
*** Denotes significant at the 1 percent, ** at the 5 percent, and * at the 10 percent levels
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Table 12. Selected Sources and Destination of Cross-Listings

Region Country of origin No. of cross-listings

GCC Kuwait to Bahrain 10
Qatar to U.A.E. 2

ASEAN+3 China mainland (all to HKG) 185
Hong Kong 8

Japan 1

Malaysia 1

Singapore 1

Korea 2

CARICOM Trinidad and Tobago (authorities’ data) 9
EU and Israel Spain(to France) 3
France(to Spain) 2

Germany (to France) 4

France (to Germany) 400

Spain (to Germany) 119

Euro Area (to UK) 180

UK (to Euro Area) 1943

Israel (to Euro Area) 105

Brazil Brazil (to Argentina) 1
NAFTA Canada (to the U.S.) 1479
Mexico (to the U.S.) 54

U.S.A. (to Canada) 41

Pacific Island Forum Australia (to New Zealand) 26
New Zealand (to Australia) 21

Others India (to Thailand) 1
South Africa (to Ghana) 2

South Africa (to Namibia) 30

South Africa (to Zimbabwe) 2

Sources: DataStream; and country authorities for GCC and Caribbean markets.



Table 13. Cross-Listed Stocks in the GCC

Simultaneous No. of Days Since  Average No. of Week
Company Name/Country Start date End date Trading First Simultaneous Days Between Two
Days Trading Simultaneous Trading
Qatar - Abu-Dhabi 4.8
Qatar Telecom (QTel) 5-Jun-03 22-Oct-08 291 1966 4.8
Barhain - Kuwait (avg) " 3.3
Gulf Finance House (GFH) 14-Jun-04 13-Jul-09 881 1855 1.5
Ithmaar 7-Apr-08 22-Oct-08 103 198 1.4
Ahli United Bank 29-Oct-06 24-Now-08 256 757 2.1
Arab Insurance Group 5-Feb-03 30-Jul-08 249 2002 5.7
United Gulf Bank (UGB) 14-May-03 26-Now-08 258 2023 5.6
Germany-UK
Gulf Finance House (GFH) 6-Jul-07 23-Jun-09 390 718 1.3
Bahrain-UK
Gulf Finance House (GFH) 3-Jul-07 7-Jul-09 308 735 1.7
Kuwait-UK
Gulf Finance House (GFH) 9-Jul-07 13-Jul-09 356 735 1.5
Brazil - Argentina 1.1
Petrobras 28-Apr-06 11-Jul-07 297 439 1.1
Trinidad and To. - Jamaica (avg) 5.4
Trinidad and To. - Barbados (avg) 18.5
Hong-Kong - Singapore (avg) 2.5
France - Germany (avg) 1.2

0¢

Sources: Bloomberg; countries’ authorities; and authors’ calculations.
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Table 14. Arbitrage Opportunities Summary Statistics

Mean Standard Dev. 10% percentile 90%percentile
Qatar - Abu-Dhabi 4.6 31 1.0 8.8
Qatar Telecom (QTel) 4.6 3.1 1.0 8.8
Barhain - Kuwait (avg) 2.8 2.6 0.4 5.9
Gulf Finance House (GFH) 2.6 2.6 0.3 5.7
Ithmaar 2.4 2.2 0.3 5.5
Ahli United Bank 2.6 2.6 0.3 5.2
Arab Insurance Group 2.7 2.8 0.4 5.5
United Gulf Bank (UGB) 3.4 2.9 0.5 7.7
Germany-UK
Gulf Finance House (GFH) 3.3 3.9 0.2 8.1
Bahrain-UK
Gulf Finance House (GFH) 6.8 6.6 1.1 17.0
Kuwait-UK
Gulf Finance House (GFH) 7.4 71 0.9 18.1
Brazil-Argentina 1.1 1.0 0.1 2.4
Petrobras 1.1 1.0 0.1 2.4
Trinidad and To. - Jamaica 6.6 5.8 0.9 13.0
Trinidad and To. - Barbados 5.2 4.1 0.9 10.3
Hong-Kong - Singapore (avg 6.2 5.4 1.0 13.1
France - Germany (avg) 1.2 1.2 0.1 2.6

Source: Authors' calculations.
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Table 15. ARCH Results

(a) (b) (c) (d) (e)
B regression week day ARCH lag GARCH lag
half-life 1/ half-life 2/

Qatar - Abu-Dhabi -0.37 1.5 7.3

Qatar Telecom (QTel) -0.37 *** 15 7.3 0.15 0.17
Barhain - Kuw ait (avg) -0.29 " 22 6.4

Gulf Finance House (GFH) -0.26 *** 2.3 3.1 0.09 = 0.88 ***
thmaar -0.28 *** 21 29 0.14 ** 0.83 **
Ahli United Bank -0.19 *** 3.3 71 0.13 ** 0.82 **
Arab Insurance Group -0.46 *** 1.1 6.5 0.03 0.47
United Gulf Bank (UGB) -0.27 = 22 12.2 0.30 0.43
Germany-UK

Gulf Finance House (GFH) 3/ -0.94 =+ 0.2 0.3 0.20 ** 0.81 *
Bahrain-UK

Gulf Finance House (GFH) -0.25 *** 24 4.2 0.41 0.644 **
Kuw ait-UK

Gulf Finance House (GFH) -0.20 *** 3.1 4.6 0.27 ** 0.777 **
Brazil - Argentina -0.22 2.8 29

Petrobras -0.22 = 2.8 29 0.11 * 0.86 **
Trinidad and To. - Jamaica (avg) -0.17 3.8 18.3

Trinidad and To. - Barbados (avg) -0.28 2.2 40.3

Hong-Kong - Singapore (avg) -0.22 4.3 8.4

France - Germany (avg) -0.77 0.5 0.6

1/ In(1/2)/In(1+B).
2/ In(1/2)/In(1+B)*(n.of days betw een simultaneous trading).
3/ The AR model for this listing does not include a constant (the model w ith constant generated a {3 low er than -1).
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Table 16. Threshold AR Results

(@) (b) () (d) (e)

c bin bout ARCH lag GARCH lag
Qatar - Abu-Dhabi 2 -0.80 -0.47
Qatar Telecom (QTel) 2 -0.80 -0.47 *** 0.18 0.26
Barhain - Kuw ait (avg) 0.6 -0.36 -0.33
Gulf Finance House (GFH) 0.3 0.05 -0.29 *** 0.09 *** 0.89 ***
thmaar 0.7 0.41 -0.35 *** 0.15 ** 0.83 ***
Ahli United Bank 1.4 0.36 * -0.26 *** 0.13 ** 0.83 ***
Arab Insurance Group 0.2 -1.68 -0.48 *** 0.03 0.45
United Gulf Bank (UGB) 0.3 -0.93 -0.29 *** 0.31 0.42
Germany-UK
Gulf Finance House (GFH) 1/ 0.3 1.09 -0.97 *** 0.15 ** 0.86 ***
Bahrain-UK
Gulf Finance House (GFH) 17.0 -0.23 *** -1.34 *** 0.31 ** 0.71 ***
Kuw ait-UK
Gulf Finance House (GFH) 15.7 -0.20 *** -0.45 0.57 *** 0.41 ***
Brazil - Argentina 1.8 -0.40 -0.20
Petrobras 1.8 -0.40 *** -0.21 0.12 *** 0.86 ***
Trinidad and To. - Jamaica (avg) 8.1 -0.06 -0.43
Trinidad and To. - Barbados (avg 5.2 5.81 -0.68
Hong-Kong - Singapore (avg) 4.7 -0.84 -0.30
France - Germany (avg) 0.1 -12.22 -0.80

1/ The AR model for this listing does not include a constant (the model w ith constant generated a 3 low er than -1).





