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The aim of this paper is to investigate empirically the effects of several types of banking
sector controls on financial deepening in Tunisia. The hypotheses addressed in this study
are discussed within the general framework of the McKinnon/Shaw approach and the
monopoly bank model. A structural error correction model in Ericsson’s (1995) sense
has been specified and used to estimate the effects of financial repression in Tunisia over
the period 1961–2000. The main empirical finding suggests that, in the long and short
terms, financial repression has had significant and negative effects on financial develop-
ment, independently of its well-known influence via the level of the real interest rate.
This finding shows a contrast with the prevalence of financial market imperfections, but
it is consistent with traditional literature on financial liberalization. In addition, this pa-
per shows that financial deepening and per capita income are jointly determined since
they both appear not to be weakly exogenous with each other.

I. INTRODUCTION

THE effects of banking sector controls on the process of financial deepening
still remain “ambiguous” at the empirical level as indicated by Arestis et al.
(2002). Theoretically, the seminal contributions of McKinnon (1973) and

Shaw (1973) postulate that government intervention in the pricing and allocation of
loanable funds impedes financial deepening mainly by depressing real interest rates.
These authors and others such as Fry (1995) recommend the liberalization of the
financial system to increase the volume and the productivity of investments. De-
spite his support for financial liberalization, Fry (1998) did not accept this policy at
any cost. In his speech at the Cyprus Economic Society’s 1997 annual lecture, he
analyzed the “pitfalls” of financial liberalization and warned of the importance of a
number of prerequisites for its success. On the other hand, Stiglitz (1994), Caprio
(1994), and Hellmann, Murdock, and Stiglitz (2000) focused on financial market
imperfections (asymmetric information and imperfect competition) and announced
their skepticism about the prediction of the financial liberalization thesis.1

1 The financial liberalization thesis (McKinnon 1973; Shaw 1973) predicts a financial deepening in
the course of interest rate liberalization.
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In this paper, I propose that interest rate restrictions and other banking policies
may have effects on financial development which are independent of the orthodox
interest rate effect of McKinnon and Shaw. This hypothesis is based on the works
of Courakis (1984) and Stiglitz (1994). The former argued that credit market struc-
ture (official and unofficial credit markets) influences the way in which banking
policies affect financial deepening2 while the latter thought that imperfect informa-
tion between lenders and borrowers increases adverse selection and moral hazard
problems in credit markets. In this situation, according to Stiglitz (1994), the per-
fectly competitive models of banking argued by McKinnon (1973) and Shaw (1973)
are inappropriate for assessing the effects of financial policies.

Estimation of the effects of banking sector policies on the process of financial
development has been the object of a number of empirical studies. Roubini and
Sala-i-Martin (1992), utilizing cross-section data of 60 countries over the period
1960–85, found that the various indicators of financial repression have negative
effects on growth. Demetriades and Luintel (1996a, 1996b, 1997, 2001), Arestis
and Demetriades (1997), and Arestis et al. (2002) have all found differing effects of
banking sector controls on financial development in a number of developing coun-
tries, such as India, Nepal, the Republic of Korea, the Philippines, and Thailand.3 In
the case of India, Demetriades and Luintel (1996b) estimated a conditional error
correction model for financial deepening and found that financial repression indi-
ces (interest rate control index, index of other financial sector restrictions in the
form of reserve requirements, minimum liquidity requirements, and directed credit
programs) exhibited a significant negative influence (−0.0465). The econometric
investigation of the effect of individual repression policies shows that interest rate
controls as well as other controls have a significant negative effect on financial
deepening equal respectively to −0.0154 and −0.0083.

In their study on Nepal, Demetriades and Luintel (1996a) show that banking
sector policies expressed by a summary index of financial repression have a signifi-
cant positive effect (0.0216). In order to show the effect of each repression policy
on financial deepening, Demetriades and Luintel estimated the effect of seven policy
variables. They found a positive effect for all interest rate controls (0.0436 on aver-
age) while the non-interest rate controls seem to have a negative effect (−0.007 on
average). In the case of Korea, Demetriades and Luintel (2001) constructed an econo-
metric model which is closely linked to the “Korean banking model.” The main

2 Unofficial credit markets are capable of reversing the conclusions of McKinnon/Shaw. Indeed, an
interest rate increase in the official market may not raise investment if the increase in bank deposits
crowds out curb market loans.

3 Financial development and financial deepening are used interchangeably throughout this paper,
although the focus on financial development refers to a host of instruments which includes the
innovation of financial products, an increase in various financial savings mechanisms and in bank
branches, institutional changes, and interest deregulation.
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prediction of their long-term financial deepening equation is that financial repres-
sion has a positive impact on the volume of bank loans. Unlike their previous works
(Demetriades and Luintel 1996a, 1996b), this equation expresses a much more pow-
erful influence of the financial repression index on financial deepening (0.15).4

In this respect, this paper provides empirical evidence about the effects of finan-
cial repression policy in Tunisia on its financial deepening and growth over the
period 1961–2000. For this purpose, I have identified three banking sector policies
which are interest rate, reserve and liquidity requirements, and directed credit pro-
gram. I am interested in studying the case of Tunisia for two reasons. On the one
hand, it is one of the earliest countries in the Middle East and North Africa to have
made significant efforts over the past three decades to reform its financial system.
On the other hand, this country has witnessed phases of both financial repression
and liberalization. Following Demetriades and Luintel (1996a, 1996b, 1997, 2001),
Arestis and Demetriades (1997), and Arestis et al. (2002), I have constructed a
summary index of financial repression using the method of principal components.
This index is used to assess the effects of financial sector policies on financial de-
velopment independently from the impact of interest rates. A system of variables
(which includes an indicator of financial deepening, the real per capita income, the
real interest rate, an index of financial repression, and other variables) has been
considered to estimate cointegration relations, if any, and to construct a structural
error correction model (SECM) of financial deepening.5 The weak exogeneity test
is also performed to determine the dynamic interaction between financial deepen-
ing and growth over the long term.

This paper thus provides two main empirical contributions related to the impact
of banking sector policy on financial deepening. Firstly, it proposes a direct mea-
surement of banking system repression in Tunisia by collecting information on
various types of interest rate controls, on reserve and liquidity requirements, and on
the directed credit program. Secondly, it determines the effects of this policy inde-
pendently of interest rates by incorporating several direct measurements of finan-
cial repression into a financial deepening equation.

The paper is organized as follows. Section II outlines the financial reforms in
Tunisia by focusing on the banking sector policies implemented by the govern-
ment. Section III presents the theoretical specification of the model. Section IV sets
forth the econometric results and their economic and statistical interpretation. Sec-
tion V highlights the main conclusions.

4 In the case of Korea, Arestis and Demetriades (1997) also found a positive financial repression
index elasticity of financial deepening (0.36). This result is in line with that of Demetriades and
Luintel (2001).

5 According to Boswijk (1995), a structural error correction model (SECM) represents a certain type
of a vector error correction model (VECM) that satisfies restrictions involving cointegration, weak
exogeneity, and structurality (the number of endogenous variables is equal to that of cointegrating
vectors).
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II. FINANCIAL REFORMS IN TUNISIA

Tunisia has made notable efforts over the past three decades to reform its financial
system. Considered as an integral part of macroeconomic policy, the financial re-
forms are expected to bring about significant economic benefits, particularly through
a more effective mobilization of domestic savings and a more efficient allocation of
resources.

Following independence in 1956 up until the middle of the 1980s, the govern-
ment in Tunisia was mainly concerned with establishing the necessary infrastruc-
ture to support its different macroeconomic policies.6 Nevertheless, the financial
sector in Tunisia remained heavily controlled; interest rates were set administra-
tively and were usually negative in real terms (see Figure 1), monetary policy was
conducted primarily through the direct allocation of credit and refinancing, the
monetary market was underdeveloped, and bond and equity markets were virtually
nonexistent. Commercial banks often had to lend to priority sectors with little con-
cern for the borrowing firm’s profitability. The inefficiencies and distortions of this
financial system were exacerbated by the emergence of severe macroeconomic dif-
ficulties in Tunisia in the late 1970s and early 1980s. In order to overcome the
financial problems and spur economic growth, the government embarked on a wide
stabilization and structural reform program. Financial sector reforms were an im-
portant component of this broad program. In analyzing the financial reforms, this
study focuses on the banking system and monetary policy.

The important initial step in reforming the Tunisian financial sector was raising
administered interest rates to the level of positive real interest rates,7 with the ex-
ception of rates for priority sectors. In 1987 the interest rate on special savings
accounts was pegged to the money market rate (taux du marché monétaire, TMM).
Banking institutions were also allowed to freely determine lending rates within a
spread of 3 percentage points above the TMM. Figure 1 shows that over the period
1987–2000 the real interest rate became positive and varied between 1.25 and 5.5
percent after having been negative over the period 1961–82. Concerning bank lend-
ing, the requirement for prior authorization of loans from the Central Bank was
abolished in December 1987. The financing of some public enterprises at preferen-
tial interest rates was discontinued as well. Thus, deposit banks no longer had to
gain authorization from the monetary authorities to grant credit and therefore were

6 The first phase of development policy (1962–69) was characterized by intensive industrialization
which required a fast rate of capital accumulation (27.7 percent on average). But the Tunisian
economy performed badly during this period, and the government introduced a new investment
policy based on the country’s comparative advantage putting an end to its heavy industrialization
program in 1969.

7 The real interest rate is defined as the nominal interest rate minus the rate of inflation.
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allowed, within certain limits, to decide the interest rates on their deposits and loans.
This liberalization of credit and interest rates was followed by the suppression of
rediscounting in 1996 and a boosting of the money market.

 One of the essential objectives of these reforms was to facilitate the flow of
sufficient short-term liquidity at variable rates to meet current banking needs for
liquidity. Thus, it was necessary to expand the monetary market potential by mak-
ing it accessible to new operators, particularly to those who were experiencing an
excess of liquidity, such as insurance companies and social security organizations
as well as investment banks. This widening of the range of operators on the money
market was followed by the creation of new financial products, such as deposit
certificates, treasury bills, and treasury bonds which are naturally negotiable.

The globalization of Tunisia’s financial system was implemented gradually and
was sequenced with the aim of better integrating the domestic financial system into
international markets. The above financial reforms were accompanied by a gradual
liberalization of capital account transactions aimed in particular at improving the
allocation of foreign exchange resources and attracting foreign direct investment.
In 1994 restrictions on some capital transactions were partially relaxed, and foreign
borrowing and certain outward investments (those related to export activities) were
allowed to some extent.8 Full convertibility of the Tunisian dinar was established
for foreign investments and partial convertibility for transactions on the current
account. Tunisia also made efforts to tap the international equity and bond markets,
which supported the increased integration of the Tunisian economy into interna-

8 Foreign borrowing and outward investment were limited as they varied respectively from 3 to 10
million Tunisian dinars and from 50,000 to 80,000 Tunisian dinars.

Fig. 1. Real Interest Rate in Tunisia, 1961–2000
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tional financial markets. The Tunisian government has been issuing long-term bonds
on the Japanese capital market since 1994 and these have received a favorable rat-
ing from international rating agencies. The establishment of an interbank foreign
exchange market in Tunisia in 1994 also marked an important step toward decen-
tralizing the management of foreign exchange and allowing market forces to play a
greater role in exchange rate determination.9

These financial reforms may have had a positive impact on the indicators of
financial deepening in Tunisia. For example, domestic bank liabilities to GDP (M2/
GDP) and the ratio of the private sector credit to GDP (CR/GDP) witnessed a sig-
nificant increase, rising from 21% and 28% in 1961 to 51% and 55% in 1990 re-
spectively. The trend of these two indicators seems to be in line with McKinnon/
Shaw analysis which predicts a financial deepening in the course of interest rate
liberalization. The decline in M2/GDP and CR/GDP at the beginning of the 1990s
may be explained by the significant increase in very liquid and attractive treasury
bills which substituted for bank deposits for a short time (1990–95).10

III. THEORETICAL QUESTIONS, MEASUREMENTS, AND DATA

A. The McKinnon / Shaw Approach

The theoretical specification of the financial deepening equation draws on the
literature of finance and development which postulates a symbiotic relationship
between the evolution of the financial system and the development of the real
economy. The literature on this relationship predicts that financial deepening de-
pends on real income and real interest rate. This is predicted by both the McKinnon
and Shaw models and in the endogenous growth literature.

According to the McKinnon model (1973), the relationship between financial
deepening and economic development is based on the complementarity between
money and capital. It is assumed that investment cannot be realized without the
accumulation of a significant amount of savings in the form of bank deposits. In the
Shaw model (1973), financial intermediaries witness an expansion in their activi-
ties and promote investment when savings grow more than the level of real eco-
nomic activity. In these models, a positive real interest rate increases financial deep-
ening through the mobilization of an increased volume of savings and promotes
growth through a higher productivity of capital. However, the McKinnon/Shaw
approach suggests that any distortion and limitation on the banking sector, such as

9 Despite the reform efforts of the government and financial authorities, the banking system retained
shortcomings, major ones being: the maturing of both assets and loans continued to be very short;
the appearance of new financial products became fertile ground for speculation which hampered
the development of a market for long-term securities; and financial fragility increased.

10 The issuance of treasury bills increased significantly rising from 448.3 million Tunisian dinars in
1990 to 2.2 billion dinars in 1996 (Central Bank of Tunisia, Financial Statistics).
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interest rate controls, reserve and liquidity requirements, and government rationing
of available credit to so-called priority sectors, inhibit financial development mainly
by depressing the real interest rate (McKinnon 1973; Shaw 1973; Galbis 1977;
Kapur 1976; Mathieson 1980; Fry 1995). The deficiency in the amount of savings
due to such repressive measures thwarts economic development through the per-
verse effects on the volume and the quality of investment. Thus, the main argument
of McKinnon and Shaw is that financial repression has a detrimental effect on fi-
nancial development and economic growth.

B. The Monopoly Bank Model

In analyzing the effects of financial institutions on financial deepening, McKinnon
(1981) and Fry (1995) assumed that these institutions operate under conditions of
perfect competition allowing them to turn deposits into loans at zero cost. Under
such conditions, the behavior of banks is ignored and the emphasis is on the influ-
ence that restrictions on interest rate have on savings and investment. Demetriades
and Luintel (1994, 1996a, 1996b, 1997) argued that models of perfectly competi-
tive banking are implausible and theoretically inadequate for assessing the effects
of financial policies in less-developed countries. They pointed out two reasons for
the implausibility. Firstly, the banking industry in many developing countries is
dominated by a small number of banks, therefore collusive behavior is not uncom-
mon; secondly, asymmetric information in the loan market is an important source
of imperfectly competitive behavior in the banking system. This situation gives
lenders a degree of market power over borrowers which makes the former behave
as monopolists as suggested by Stiglitz (1994). This case of a monopoly bank
facing deposit rate controls “could be thought of as either the only bank in the
economy—a bank cartel—or, perhaps more realistically, as a representative bank
which behaves as a monopolist” (Demetriades and Luintel 2001, p. 464).

The monopoly bank model (Demetriades and Luintel 1994, 1996a, 1996b, 1997,
2001; Arestis and Demetriades 1997) shows that a deposit rate ceiling does not
prevent the supply of deposit from varying. Such a situation can be achieved essen-
tially through a representative bank or a bank cartel. According to these authors,
this may be realized when activities allow variations of the marketing efforts or an
increase in the number of bank branches.11 In fact, resorting to these activities re-
quires substantial financial resources, which is a serious impediment to small com-
mercial banks since they are not able to use the non-interest rate policies as effec-
tively as the major banks. Thus, the monopolistic structure of the banking industry
in less-developed countries favors the big banks over the small ones in the mobiliz-
ing of funds in savings deposits.

11 Demetriades and Luintel (2001) state that this assumption is plausible if there are savings outside
of the banking system which can be mobilized and channeled to financial institutions.
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Courakis (1984) asserts that under monopoly banking, a lending rate ceiling can
alter the volume of deposits by influencing the underlying marginal cost or revenue
curve of the banks. Furthermore, the effects of other financial controls, assuming
the existence of a fixed deposit rate, can be analyzed. On the one hand, a higher
reserve requirement (i.e., an increase in 1 − q) increases the average interest cost
per dollar of loans (i /q)12 which shifts the marginal cost of loans upward and re-
duces the volume of loans. On the other hand, the directed credit program forces
banks to operate in a market where the demand for loans declines which leads to a
downward shift in the marginal revenue of loans. As a result, the volume of loans
will decrease (Demetriades and Luintel 1997).

C. Measurements and Data

I used the ratio of broad money (usually M2 deducted from bills and money in
circulation) to the level of nominal GDP to measure the financial depth in Tunisia.
This indicator has been criticized by Demetriades and Luintel (1996a) since they
assert that its growth can express the extension of monetization rather than finan-
cial deepening. This criticism is not relevant for Tunisia since the ratio of currency
in circulation to the country’s nominal GDP was negative over the period 1961–
2000. Consequently, the monetized sector in Tunisia has not constituted an impor-
tant part of the national economy, especially since 1983. Following standard prac-
tice, I use real GDP per capita to measure the level of real income. The preceding
macroeconomic variables (GDP, population, money, quasi-money, and currency in
circulation) are available in International Financial Statistics published by the IMF.13

A direct measurement of Tunisia’s financial repression index is not available,
and I had to collect information on variables such as interest rate controls, reserve
and liquidity requirements, and directed credit program from the financial statistics
of the Central Bank of Tunisia. The government uses two types of interest rate
controls: a fixed deposit rate and a fixed lending rate. Multinomial qualitative vari-
ables have been used to measure the intensity of these controls which has the value
of 2 if the controls are severe, 1 if relaxed, and 0 if freely determined by banking
institutions within a spread of 3 percentage points above the TMM. Using the method
of principal components, I have constructed the first financial repression index which
encapsulates the two interest rate controls. The second index of financial repression
summarizes all remaining controls expressed by the minimum obligatory reserves,
liquidity requirements, and directed credit program. A multinomial qualitative vari-
able has been used to quantify the intensity of this program. It has the value of 2
when the government puts a high ceiling of credit, 3 if this ceiling is raised, 1 if it is

12 i expresses the interest rate.
13 The other macroeconomic variables used in my model were provided by Tunisian’s Professional

Association of Banks (for the number of bank branches) and by the Tunis Institute of Quantitative
Economy (for the amount of capital stock).
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lowered, and 0 when the government terminates the directed credit program.14 The
data related to the minimum obligatory reserves and liquidity requirements were
collected from the Financial Statistics of the Central Bank of Tunisia. Finally, I
constructed an overall index (see Figure 2) which encapsulates interest rate and
non-interest rate controls.

 The overall index of financial repression appears to reflect quite well many of
the policy shifts that occurred in Tunisia over the period 1961–2000. During the
first decade after independence in 1956 and in the early 1970s, the index showed a
moderate increase in the level of financial repression. This behavior coincides with
many financial repression policies in Tunisia such as the increase in the ratio of
obligatory reserves and in the liquidity ratio. The former went up from 3.2% in
1961 to 10.4% in 1974, while the latter underwent a significant increase, moving
from 35% in 1963 to 43% in 1975. The period 1975–84 experienced a moderate
decline in financial repression which seems to be explained by the rise in Tunisia’s
external receipts due to the first and second oil shocks. The index of financial re-
pression rose again in 1985 which can be explained by the raise in the directed
credit program ceiling (which climbed from 0.6 to 1 million Tunisian dinars in
1985). The index dropped significantly in 1987, which coincided with Tunisia’s
structural adjustment program that included the many financial reforms explained
in Section II. In 1996 the index experienced another drop though less significant
than the one in 1987. The 1996–2000 period was characterized by more financial
reforms, such as the decrease in obligatory reserves (which fell from 10.6% in 1996
to 3.8% in 2000), the abolition of preferential lending rates for all priority sectors,

14 It should be noted that even if the choice of the variable coding is changed, the statistical results
provided by the principal components method does not change significantly.

Fig. 2. Financial Repression Index for Tunisia, 1961–2000
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the suppression of the rediscount, and a boosting of the money market which led to
the creation of new financial products.

IV. MODEL SPECIFICATION AND ECONOMETRIC QUESTIONS

The McKinnon/Shaw approach and the monopoly bank model constitute the theo-
retical references for the financial deepening equation. The “repressionist school”
predicts that financial deepening is a positive function of real income and real inter-
est rate. According to the monopoly bank model, banks can develop their financial
activities through non-interest rate methods (e.g., marketing efforts and increasing
the number of bank branches), and financial repression may have a positive impact
on financial development. Under these assumptions, an equation for financial deep-
ening can be expressed as follows:

LFDt = λ1 + λ2Lyt + λ3Rt + λ4FRt + λ5LBt + U1t , (1)

where FD is an indicator of financial depth measured by the ratio of broad money
(M2) to nominal GDP, y is the real per capita income, R is the real interest rate, FR
is an indicator of a summary measure of financial repression, and B is the density of
bank branches per population. L denotes the natural logarithm of variables. U is a
stochastic term. Following Demetriades and Luintel (2001), I assume that real per
capita income is likely to be endogenous, which leads me to specify an econometric
equation for this variable. The real GDP per capita is assumed to take the form of a
log-linear production function. Specifically, I follow Demetriades and Luintel
(1996b) by specifying that the logarithm of output per capita is determined by the
capital stock per head (k), the real interest rate (R), and financial deepening (FD) as
follows:15

Lyt = δ1 + δ2Lkt + δ3Rt + δ4LFDt + U2t . (2)

To estimate the financial deepening and output equations, I use the partial approach
advocated by Ericsson (1995) and Boswijk (1995) which is based on the so-called
structural error correction models. Let’s assume q × 1 vector Xt which contains the
variables of equations (1) and (2). If some of these variables are assumed to be
exogenous, we partition Xt = (Yt′, Zt′)′ with Yt, a (p × 1) vector of endogenous vari-
ables, and Zt, a (k × 1) vector of exogenous variables. Thus, we can write a p dimen-
sional vector error correction model (VECM) as described in Johansen (1988) and
Pesaran, Shin, and Smith (2000) to estimate the eventual cointegrating vectors be-
tween the variables of Xt:16

15 Instead of using capital stock per head, Demetriades and Luintel (1996b) used per capita investment.
16 In the cointegration test, the critical values used in the trace and the λmax tests are those provided by

MacKinnon, Haug, and Michelis (1999, Table 4, Case III). They assume a VECM with exogenous
I (1) variables and a deterministic component.
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∆LYt = µ + ∑Φi∆LYt−i + ∑Ψi∆LZt−i + ΠLXt−1 + ΦDt + η t , (3)

where ∆LYt′ = (∆LFDt , ∆Lyt , ∆Lkt)′, ∆LZt′ = (∆Rt , ∆FRt , ∆LBt)′, Π is a (p × q)
matrix of the form = αβ′,17 q = p + k, α and β are (p × r) and (q × r) matrices of full
rank, respectively, with β containing the r cointegrating vectors and α carrying the
corresponding adjustment coefficients. η t denotes a p-dimensional normal innova-
tion sequence with mean zero and non-singular covariance matrix. µ is a (p × 1)
vector of constant terms, which indicates the presence of a linear deterministic
trend in the variable in terms of levels.18 Financial savings underwent a structural
break in 1990, which can give rise to meaningless long-run relationships between
LFD, Ly, Lk, R, FR, and LB. Following Hoffman, Rasche, and Tieslau (1995) and
Kouretas (1997), I have specified a VECM including a shift qualitative variable,
Dt ,19 in all regressions. The value of m is large enough to capture the short-run
dynamics of the underlying VECM and to produce normally distributed white noise
residuals.

Preliminary analysis of the statistical properties of the data using the Augmented
Dickey-Fuller (ADF) test and the Perron test suggested that all the variables are
stationary in the first difference while they possess a unit root in term of levels.20

Cointegration analysis is shown in Table I.21 The λtrace and λmax tests support the
existence of two unrestricted cointegrating vectors (β1

UNRES., β2
UNRES.). The next step

involves the identification of these two cointegration vectors by referring to my
prior hypotheses based on equations (1) and (2). Pesaran and Shin (1995) devel-
oped a long-run structural modeling framework for identifying and testing hypoth-
eses in cointegrating vectors. Exact identification of these vectors requires at least r
restrictions (including the normalizing restrictions) on each of the r long-term rela-
tionships proposed by economic theory. In the case here, at least two restrictions
are required to identify exactly the long-run relationships. We can normalize the
first and second cointegrating vectors (β1

RES., β2
RES.) regarding financial deepening

m−1

i=1

m−1

i=0

17 This expression has been demonstrated by Engle and Granger (1987) in the case of a rank reduc-
tion of the matrix Π.

18 I tested for the existence of a deterministic linear time trend in the data (H2) against the absence of
such a trend (H2

*) using the likelihood ratio (LR) test developed by Johansen and Juselius (1990).
The econometric results suggest the existence of a deterministic trend in the variables LFD, Ly, Lk,
FR, LB, and R. These results are available from the author.

19 Since the structural break lasted from 1990 to 1996, the qualitative variable Dt takes the value 0
over the period 1961–89, the value 1 during the years 1990–96, and 0 during the rest of the period.

20 The econometric results are available from the author. I applied the Perron test to FD, FR, and R
since each variable undergoes structural breaks, and the application of the ADF test to these vari-
ables leads to a misleading result.

21 The lag length of the VECM is chosen so that the residuals are normally distributed and are not
serially correlated. According to these criteria, the value of m is equal to 2.
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and output, and can impose a set of theoretically plausible parametric restrictions
as follows:

β 1′LXt−1 = (1 −β 12 0 −β 14 −β 15 −β16) ,

β 2′LXt−1 = (−β 21 1 −β 23 0 0 −β26) .

Theoretically, capital stock has no direct effect on financial deepening; hence β13 = 0.
The level of output is determined according to equation (2), which restricts on the
second cointegrating vector. These restrictions give us one overidentifying restric-
tion that can be tested by the standard likelihood ratio (LR) test. The one testable
overidentifying restriction on the second vector refers to the zero value of β24 or
β 25. Since only the first vector is identified, one overidentifying restriction is im-
posed on the β  matrix. The LR test statistic for testing one overidentifying restric-
tion is distributed as χ2(1) under the null and gives a value of 0.94 which is insig-
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TABLE  I

COINTEGRATION ANALYSIS OF A PARTIAL VECM (2) MODEL FOR ∆LYt′ = (∆LFDt , ∆Lyt , ∆Lkt)′

λtrace Test λmax Test

Null hypothesis r = 0 r ≤ 1 r ≤ 2 r = 0 r = 1 r = 2
Alternative hypothesis r ≥ 1 r ≥ 2 r = 3 r = 1 r = 2 r = 3
Statistic values 138.70 34.33 13.42 104.70 26.61 13.42
Critical values at 5% level 54.27 33.98 17.23 31.24 25.54 17.23

LFD Ly Lk FR LB R Constant

Unrestricted β 1
UNRES.′ eigenvector −1 2.655 3.165 −0.33 0.859 0.063 8.01

Unrestricted β 2
UNRES.′ eigenvector 4.89 −1 1.558 0.131 1.851 0.028 5.60

Restricted β 1
RES.′ eigenvector −1 0.783 0 −0.015 0.155 0.005 5.932

Restricted α1 coefficients −0.81 0.97 −0.015
Student statistic −3.7 5.91 −1.44

Restricted β 2
RES.′ eigenvector 1.054 −1 0.359 0 0 0.003 5.065

Restricted α2 coefficients −0.08 −0.48 −0.007
Stastistic values −2.2 −6.01 −1.34
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nificant at the 33 percent level.22 Imposing the restrictions discussed above, the LR
test allows the interpretation of the two restricted cointegrating vectors (β1

RES., β2
RES.)

as financial deepening and output relationships respectively. Table I shows that the
financial policy variables (FR, R, and LB) enter the first cointegrating vector, which
indicates that these variables have long-run effects on financial development. It also
shows that financial repression in Tunisia has had a negative long-run effect on
financial deepening, which confirms the traditional literature on financial liberal-
ization and contrasts with the predictions of financial market imperfection model.23

Moreover, long-run financial deepening is positively affected by the level of real
per capita income and real interest rate. This finding is consistent with the theoreti-
cal predictions of the finance and growth literature. Furthermore, the long-run
financial development seems to be affected positively by the density of bank
branches per population. Compared to the long-run financial deepening equations
of Demetriades and Luintel (2001) and Arestis and Demetriades (1997), I find the
effect of the financial repression index to be lower than those estimated by the
above authors.24 Moreover, the branch density elasticity (0.155) is smaller than the
one estimated by Demetriades and Luintel (1997) (0.821). The second restricted
eigenvector (β2

RES.) is interpreted as long-run per capita income. It is a positive func-
tion of financial deepening and capital stock per capita. I also show that real output
shows a diminishing return relative to capital, and it appears sensitive to financial
deepening. The real interest rate effect is positive, which is in line with the finance
and growth literature in predicting that this variable improves the productivity ef-
fect.

We will now consider a structural reformulation of the VECM written above by
dealing with only the two endogenous variables LFD and Ly as shown in Table I.25

For this purpose, I follow Ericsson’s (1995) analysis by pre-multiplying equation
(3) by a particular nonsingular p × p matrix Γ:

Γ∆LYt = µ1 + ∑Γi∆LYt−i + ∑Bi∆LZt−i + λβ′LXt−1 + Φ0Dt + Vt , (4)

where µ1 = Γµ, Γi = ΓΦi, Bi = ΓΨi , λ = Γα, Φ0 = ΓΦ, Vt = Γηt.
The econometric results in Table I show two endogenous variables, y1t(LFDt) and

y2t(Lyt), and two identified cointegrating vectors, β1
RES.. and β2

RES.. Thus, equation (4)

22 The LR test statistic for testing the overidentifying restriction is performed using the procedure,
CATS in RATS.

23 This model predicts that financial repression may play a prudential role, limiting moral hazard
behavior by banks.

24 In the case of Korea, the impact of the financial repression index estimated by Demetriades and
Luintel (2001) and Arestis and Demetriades (1997) is equal to 0.1358 and 0.36 respectively.

25 In the short-run equations of the variable Lk, it is shown that the error correction terms (ECTs) are
not significant (see Table I), which allows us to consider the capital stock as a weakly exogenous
variable relative to the restricted cointegrating vectors.

m−1

i=1

m−1

i=0



278 THE DEVELOPING ECONOMIES

can be rewritten as two conditional equations of Yt given Zt where the indices arise
from the partitioning of Yt:

Γ11∆y1t + Γ12∆y2t = µ11 + λ1β1
RES.′LXt−1 + ∑(Γ1i∆LYt−i + B1i∆LZt−i)

+ B10∆LZt + Φ10Dt + V1t , (5)

Γ21∆y1t + Γ22∆y2t = µ12 + λ2β2
RES.′LXt−1 + ∑(Γ2i∆LYt−i + B2i∆LZt−i)

+ B20∆LZt + Φ20Dt + V2t . (6)

The identification of β1
RES. and β2

RES. will be followed by the identification of the
short-run structure of equations (5) and (6). This requires further restrictions on the
matrix Γ. The preceding system can be normalized by Γii = 1, i = 1, 2, which gives
us a SECM in the Ericsson’s (1995) sense.26 Specifications (5) and (6) are identified
as short-run financial deepening and short-run per capita income equations respec-
tively. The ordinary least square technique is used to estimate the short-run dynam-
ics of financial development in Tunisia over the period 1961–2000. The standard
general-to-specific reduction approach (Hendry 1995) is applied to (5) in order to
obtain a parsimonious congruent error correction specification for financial deep-
ening. The starting point of the modeling process is a general unrestricted financial
deepening model (GUFDM) both in terms of the number of explanatory variables
(chosen according to economic theory) and of lag structure. The congruency of this
model is tested through an array of residual tests (Chow’s structural stability test,
Jarque-Bera’s residual normality test, tests of residual autocorrelation and hetero-
scedasticity, and a test for the ARCH effects). When the GUFDM is congruent, this
equation is viewed as the maintained general model which undergoes a sequential
simplification and re-parametrization to obtain a parsimonious structural represen-
tation of financial deepening.

The estimations of equation A (see Table II) are used as the basis for examining
the effects of Tunisia’s financial sector policies on its financial deepening. It should
be noted that this equation does not contain any index of financial repression.

Three econometric representations (equations B, C, and D) have been estimated
and each of them contains an index of financial repression (index of interest rate
controls in equation B, index of other controls in equation C, and index of all con-
trols in equation D). These equations are found to be congruent and reduced (see
residual tests in Table II). This means that there is no loss of relevant economic
information despite the exclusion of some lags from the underlying GUFDM. Fur-
thermore, the reduced equations B, C, and D are acceptable at the economic and

26 Alternative ways of identifying the short-run structure of equations (5) and (6) exist, such as re-
stricting Γ to being a unit matrix, or considering a recursive system by restricting the Γ of contem-
poraneous effects. For further discussion see Boswijk (1995), Ericsson (1995).

m−1

i=1

m−1

i=1



279BANKING SECTOR CONTROLS

TABLE  II

FINANCIAL DEEPENING EQUATIONS (Dependent Variable: ∆LFD, OLS Estimates: 1961–2000)

Regressor Equation A Equation B Equation C Equation D
Coefficient Coefficient Coefficient Coefficient

Intercept 0.0991 (3.881) 0.1114 (6.344) 0.1219 (8.812) 0.1185 (6.609)
∆LFDt−1 0.1696 (1.202) 0.2285 (2.854)
∆LFDt−2 0.0444 (0.347) 0.1945 (2.124)
∆LFDt−3 0.1764 (1.494) 0.1462 (1.881)
∆Lyt−1 0.3469 (1.592) 0.3621 (2.245) 0.3954 (3.012) 0.2851 (1.852)
∆Lyt−2 0.6631 (3.571) 0.6102 (4.851) 0.5124 (4.451) 0.6548 (5.012)
∆Lyt−3 −0.0371 (−0.21)
∆Rt−1 0.0041 (1.680) 0.0047 (2.411) 0.0027 (1.895) 0.0044 (2.851)
∆Rt−2 −0.0016 (−0.54) 0.0019 (1.741)
∆Rt−3 −0.0003 (−0.48)
∆LBt−1 0.3655 (1.495) 0.3878 (2.251) 0.3211 (2.251) 0.5814 (2.112)
∆LBt−2 0.2915 (1.142)
∆LBt−3 −0.2913 (−1.14) −0.2124(−2.01) −0.1712(−1.96) −0.4211(−1.99)

Indices of financial repression
Interest rate controls (IRC):

∆IRCt −0.0527(−2.73)
∆IRCt−1

∆IRCt−2 −0.0491(−3.88)
Other controls: obligatory reserve,

liquidity requirements, etc (OC):
∆OCt −0.0524(−2.12)
∆OCt−1

∆OCt−2 −0.1405(−6.71)
All controls: overall index (ALC):

∆ALCt −0.0310(−2.75)
∆ALCt−1

∆ALCt−2 −0.0514(−5.77)
∆ALCt−3 −0.0311(−2.17)

Error Correction Term (ECT):
ECTt−1 −0.5720 (−4.49) −0.7142(−8.21) −0.7741(−10.45) −0.8012(−8.12)

Statistics and residual tests:
R2 0.5593 0.7299 0.7101 0.7399
DW 1.9661 2.2114 2.2771 2.2110
LM (1) F-statistics 0.1610 (0.69) 0.0301 (0.86) 0.5612 (0.45) 0.0799 (0.77)
LM (2) F-statistics 0.3645 (0.69) 0.1954 (0.80) 0.3296 (0.71) 1.8751 (0.18)
Ljung-Box (16) 10.19 (0.86) 15.587 (0.47) 11.851 (0.68) 12.014 (0.68)
White test F-statistics 1.8117 (0.18) 0.8125 (0.72) 0.9312 (0.59) 0.7451 (0.80)
ARCH (1) F-statistics 1.6231 (0.22) 1.2125 (0.21) 0.3100 (0.60) 0.3845 (0.55)
ARCH (2) F-statistics 1.6471 (0.35) 1.3001 (0.13) 0.7121 (0.19) 2.0145 (0.14)
RESET (1) F-statistics 1.4471 (0.24) 0.9551 (0.30) 0.2511 (0.20) 0.7145 (0.41)
RESET (2) F-statistics 0.8764 (0.43) 1.1211 (0.37) 1.3001 (0.25) 0.7752 (0.55)
Chow test F-statistics 2.1645 (0.12) 1.0781 (0.76) 1.0115 (0.70) 0.8845 (0.48)
Jarque-Bera test 0.4846 (0.78) 0.7812 (0.38) 0.8124 (0.66) 1.4125 (0.50)

Note: Figures in parentheses are t-ratios.
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statistical level (see Table II). The congruency can be checked, as mentioned above,
through an array of diagnostics. Equations B, C, and D pass a number of residual
tests. The Breusch-Godfrey test shows the absence of any autocorrelation problem
while the Jarque-Bera statistic indicates the normality of the residuals. There is no
heteroscedasticity problem detected by the White test and no functional form prob-
lem detected by the RESET test. Moreover, the Chow test can be used to verify over
time the stability of the impact of the different explanatory variables on financial
savings. The F-statistic value is insignificant as can be seen in Table II, which shows
the parameter stability of the financial savings equation.27 The cumulative sum
(CUSUM) and the cumulative sum of squares (CUMSUMSQ) of the recursive re-
siduals are also used to test the stability conditions of the parameters.28 Figures for
both the CUSUM and CUMSUMSQ29 are within the significance line suggesting
that there is no instability. The stability test is relevant considering the policy shifts
that occurred during the estimation period.

Equation B examines the effects of interest rate controls on financial deepen-
ing.30 What is interesting is that the econometric results exhibit a higher perfor-
mance compared with those in equation A. The summary index of interest rate
controls has highly significant negative effects on savings at the dates t and t−2.
This finding allows us to conclude that interest rate controls have very much altered
the process of financial deepening in Tunisia. It is also noteworthy that the magni-
tude of the estimated error correction term (ECT) has experienced a highly signifi-
cant increase (−0.7142), which suggests that interest rate controls have accelerated
the adjustment of financial deepening towards its equilibrium level. It is also im-
portant to note that the density of bank branches has contributed significantly to
mobilizing financial savings.

Equation C shows that non-interest rate controls (other controls) have a signifi-
cant and negative effect on financial deepening, which allows us to say that non-
interest rate financial reforms have also altered financial development significantly
in Tunisia. The overall index of financial repression exhibits highly significant and
negative effects on savings, which confirms the preceding conclusion. Interestingly,
in all equations the short-run effects of the interest rate and of output per head on
financial deepening are positive and significant. This confirms the analysis by

27 In the case of equation A, the value of the F-statistics is equal to 2.1645 (0.12). The values in
parentheses are the p-values to reject the null hypothesis (equation stability). To test the stability of
the financial savings equation, I have considered the year 1987 as a possible date for the “structural
break point.”

28 The CUSUM and CUMSUMSQ tests require no specific date as a “structural break point” to test
the stability of the parameters. For more details concerning the different statistics used in these
tests, the reader can refer to Brown, Durbin, and Evans (1975).

29 The figures for the CUSUM and CUMSUMSQ are available from the author.
30 The index of interest rate controls incorporates two dummy variables expressing the monetary

policy for interest rates on lending and bank deposits.
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McKinnon and Shaw of the relationship between growth and finance. Thus, this
study’s econometric results provide support for the traditional thesis of financial
liberalization which argues that the imposition of financial repression hinders rather
than helps financial deepening.

The final econometric result which will be presented concerns the estimation of
a structural error correction equation of real per capita income. This will provide a
better understanding of the dynamic interaction between financial development and
economic growth. In this sense, we have already performed the weak exogeneity
test by using in equation (6), the ECT of the short-run financial deepening equation.
This time, however, we will specify in equation (6), the ECT of the short-run real
per capita income equation. Table III presents the estimated equation of real per
capita income and provides the results of the weak exogeneity test.

Firstly, the estimation of equation (6) shows that the sensibility of real per capita
income with respect to financial deepening and to real interest rate is positive. This
finding is in line with the finance and growth literature. Secondly, it is interesting to
interpret the significant coefficient (−0.145) of the ECT of the short-run financial

TABLE  III

REAL PER CAPITA INCOME EQUATION (Dependent Variable: ∆Ly, OLS Estimates: 1961–2000)

Inter- ∆LFDt−2 ∆Lkt−1 ∆Lkt−2 ∆Lkt−3 ∆Rt−1 ∆Rt−2
LCV of LCV of

cept FD Growth

EQ1 coefficients 0.0361 0.1744 0.995 −1.1245 0.9512 0.002 0.0057 −0.11
(2.22) (1.68) (2.54) (−1.78) (1.59) (1.03) (2.11) (−1.65)

EQ2 coefficients 0.0363 0.1721 0.876 −1.111 0.9704 0.0024 0.0058 −0.145
(2.32) (1.62) (2.11) (−1.64) (1.758) (0.95) (2.31) (−1.88)

EQ1 EQ2

Statistics and residual tests:
R2 0.4056 0.4090
DW 1.9101 1.9256
LM (1) F-statistics 0.0133 (0.79) 0.0497 (0.82)
LM (2) F-statistics 1.0981 (0.34) 1.3792 (0.27)
Ljung-Box (16) 21.552 (0.15) 22.671 (0.11)
White test F-statistics 0.9712 (0.43) 0.8325 (0.62)
ARCH (1) F-statistics 0.4611 (0.50) 0.509 (0.48)
ARCH (2) F-statistics 0.2424 (0.78) 0.3184 (0.72)
RESET (1) F-statistics 3.4811 (0.21) 2.5182 (0.14)
RESET (2) F-statistics 2.3368 (0.77) 2.1931 (0.13)
Chow test F-statistics 0.3326 (0.94) 0.3120 (0.95)
Jarque-Bera test 1.2892 (0.52) 1.0444 (0.59)

Notes: 1. FD: financial deepening; LCV: lagged cointegration vector.
2. Figures in parentheses are t-ratios.
3. EQ1 expresses the estimation of equation (6), EQ2 expresses the estimation of

equation (6) using the error correction term of financial deepening.
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deepening equation. This suggests that per capita income is not weakly exogenous
with respect to financial development, implying that such development brings about
economic growth in the long run. The estimation of a short-run financial develop-
ment equation using the ECT of the short-run growth equation also reveals a highly
significant adjustment coefficient (−0.35).31 Since neither economic growth nor fi-
nancial deepening is weakly exogenous with respect to each other, we can conclude
that they are jointly determined. Thus, any policy that affects financial deepening
can also affect growth and vice versa.

V. CONCLUSION

This paper assessed the effects of several types of financial repression on financial
deepening in Tunisia in a multivariate time series framework. A VECM as described
in Johansen and Juselius (1990) and Pesaran, Shin, and Smith (2000) made it pos-
sible to determine two cointegrating vectors. They were identified through the tests
of over-identifying restrictions as long-run financial deepening and output relation-
ships. A SECM in the Ericsson (1995) sense was specified for financial deepening
and per capita income to examine the effects of financial policies on financial de-
velopment. The main finding of this paper is that the long- and short-run direct
effects of financial repression in Tunisia had significant negative effects during the
estimation period (1961–2000). This finding contrasts with the prevalence of financial
market imperfections, but it is consistent with the traditional literature on financial
liberalization.

The empirical approach followed in this estimation is in line with that of
Demetriades and Luintel (1996a, 1997, 2001) and Arestis and Dematriades (1997)
since this paper provided firstly a direct measurement of financial repression to
evaluate the effects of different types of financial policies in Tunisia; then secondly,
by estimating a conditional error correction model and performing weak exogeneity
tests, it showed that financial deepening and economic growth are jointly deter-
mined in the long run. This result is consistent with a number of endogenous growth
models (Greenwood and Jovanovic 1990; Berthelemy and Varoudakis 1996) which
predict a two-way causation between finance and growth. Thus, the policies which
affect financial deepening seem to have an effect on economic growth and vice
versa. The findings of this study also suggest that financial deepening in Tunisia
can be altered by the real interest rate and the number of bank branches. Therefore,
it seems that the new monetary policy implemented in Tunisia since 1986 has suc-
ceeded in mobilizing financial savings. Nevertheless, these empirical results must
be interpreted with substantial caution because of several factors linked to the quan-
tification of financial repression and to the applied financial deepening indicator.

31 The econometric results of this short-run financial deepening equation are available from the author.
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