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ABSTRACT. The main interest of this paper is to outline the major responses of banks
toward deregulation and financial reforms. Thus, it examines the impact of the regulatory
reform on banking efficiency performance. This was achieved by examining the effects of
deregulation and banking reforms on revenues, costs and profits efficiencies given input
and output prices. The examination was extended to investigate whether the regulatory
reform creates structural changes in the banks’ investing and financing behavior. While, the
results show no substantia increase in banks profits, the overall indication specifies that
most of the measure controls adopted by the CBJ improved the soundness of the banking
sector in Jordan. The analysis reveals an increase in costs which attributed to changein the
market conditions, in addition to the increase in the structural costs caused by the
deregulation and the reform regimes. The low profit levels is attributed to increased
competition that forced banks to follow a restricted behavioral policy of not widening their
spreads, and focus on achieving stable interest rate margins instead. The results revealed
that, because of increased competition, banks increased their relative dependence on the
interbank funding, in addition to increase their access toward the deposit market. The results
indicated also more reliance on using capital reserve.

1. Introduction

Broadly, examining efficiency performance determinants in the banking industry

has public policy implications. This seems to be very obvious under the fact that
regulatory bodies normally search to achieve more competitive and efficient financial
system, causing the need for fundamental movements toward deregulation and financia
reforms. This movement was crucial due to numerous factors that, in cumulative and
progressive fashion, have produced the trend toward such attitude i.e., the government
and the related financial enterprises concern toward developing the functioning of the
nation’s financial enterprises, the technological innovations, the public and consumer
pressures (consumers need), and finally the changing economic and market conditions.
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In Jordan, during the last three decades in particular, most financial and non
financial institutions were developed. Prior to deregulation and financia reform regimes, a
comprehensive regulatory structure was imposed on the Jordanian banking industry
following the economic and banking problems during the second half of 1980s. Up tothe
late 1980s, the focus of regulation was on thetight control of banks, which dominated the
Jordanian Financia System (JFS). By the late 1980s and early 1990s, there was an
increasing recognition that direct regulation of the financial ingtitutionswasnot achieving
its aims. Consequently, keeping the banking crises in mind, a movement toward
deregulation and reforms began in an effort to provide an opportunity for a more
competitivefinancial system. Sincethen, the government of Jordan has undertook several
strategic controlsi.e., removed price controls, eased investment restrictions, changed tax
neutrality across different types of firms, exposed thelocal market to more international
competition, and lowered the market entry and exit barriers.

Nevertheless, despite the importance of efficiency studies, the literature of
performance efficiency in the Jordanian banking industry is limited. Therefore, a study
of such area will be interesting to various groups, particularly regulators, consumer
organizations and banks as well. However in order to outline the main responses of
banks toward deregulation and financial reform regimes, this study examine whether the
regimes led to an improvement in the overall banks performance efficiency. The
examination is extended to investigate whether the regimes create structural changes of
the banks investing and financing behavior. All are fulfilled by evaluating the effects of
the regimes on the revenue, cost and profitability efficiencies in the banking industry.
One of the motivations behind the need to search this topic is to examine if there is still
a room for the Jordanian banking industry to become more efficient, and to find out if
size alone determines levels of efficiency, reflecting the opportunity to identify which
other factors determine efficiency. The second moativation, in addition to provide banks
with some strategic planning, is to provide the regulatory bodies with suggestions that
may create an appropriate regulatory environment.

The remaining parts of this paper are structured as follows. In part 2, the paper
provides an overview of the literature, while part 3 investigates the forces behind
deregulation and financial reformsin the Jordanian Banking Industry (JBI), and outlines
the evolution of the new banking measure controls adopted by the Central Bank of
Jordan (CBJ) during the late 1980s and 1990s. Part 4 defines the estimation
specification procedures, in which the period and data sample is given, the proxies and
initial tests are specified. In part 5, the functional estimation results are presented, while
in part 6 we conclude the empirical tests with a summary of the results and their
implications.

2. Literature Review

In general terms, over the last few decades, the movement toward deregulation
and financial reform regimes were adopted as a basic strategy to meet most challenging
conditions facing financial systems in general, and the banking industry in particular.
This movement includes most industrialized, developing and transition countries. The
new regimes focused on the liberalization on interest rates, removing the quantitative
controls on lending activities, lifting barriers to competition, privatization of public
enterprises, in addition to introducing market-based securities. Most, if not all, of these
regimes aimed to increase the level of investment and the efficiency of its allocation, in
addition to improving the provision of financial servicesto all economy sectors.
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Recently, evaluating the effects of deregulation and financial regimes on the
performance of different financial sectors has received more carein theliterature. Hardy
and Bonaccorsi (2001) pointed out the two main approaches that exist in order to
evaluate the effects of the financial markets reforms. The first of which, focuses on
macro-economic variables that are closely related to the ultimate targets of the reform
processi.e., savings and investment rates, real growth rates in the economy, and interest
rates movements. Under this consideration, the first approach attempts to examine the
behavioral changes in the macro-economic variables induced by the financia
deregulation regimes. See, Johnston and Ceyla (1995), Demetriades and Kul (1996),
Jbili et al (1997), Humphrey and Pulley (1997), Vivas (1997 and 1998), Gilbert and
Wilson (1998)® .

The second alternative approach is based on an individua analysis of each
particular financial sector separately. This approach includes assessing the changes in
the structure and performance of the sector under consideration following the reform
process. For this approach, studies might attempt to estimate and examine the effects of
some variables i.e., the cost efficiency, revenue efficiency, and profitability of the
financial firms operating in one country, which are subject to the same regulatory
environmental conditions and other disturbances. This approach isadopted in this paper
following other similar studies that covered the experience with bank reform in
Pakistan, the United States, China, Korea, Ecuador and Spain. See, Elyasyiani and
Mehdian (1995), Bhattacharyya et al (1997), Berger and Master (1997), Sathye (1999),
Berger et al (1993), Grabowski et al (1994), Lozano (1998), Kumbhakar et al (2001),
Martinez (2001), Stiroh and Strahan (2002), Lee et al (2000), and Shirai and
Rajasekaran (2001). Other studies focus on banks' efficiency by investigating the banks’
profitability and performance e.g., Berger et al (1996), Berger (1993), Nickell (1996),
Hunter and Timme (1993), Berger and Humphrey (1997), and Berger et al (1993).

3. Major Banking Controls Adopted by the CBJ- Historical View

Under market forces, and similar to other countries, Jordan adopted major
financial section reforms, particularly in the banking industry. These reforms were
achieved by moving from the regulatory regime to deregulation. In the late 1980s,
particularly in August 1989, the Jordanian banking industry faced the emergence of
major banking crises which were represented by the collapse of one major domestic
commercial bank, PetraBank, thethird largest financial enterprisein Jordan, in addition
to the major financial difficulties faced by Jordan Gulf Bank. These crises were a side
with the emergence of financia difficulties in six other financial enterprises. All such
events jeopardized the integrity of the Jordanian’s banking system. However, Chauffour
(1996) identified that the crises emerged due to three main factors: (1) inadequate
banking regulations, (2) overexposure of the banking system to the real estate market,
together with loan collateralized with real estate properties, and (3) Imprudent
speculation on foreign exchange.

(1) Hardy and Bonaccorsi (2001) argue that the main deficiency of the first approach liesin the difficulty in
isolating the effects of the financial deregulation from those of other ingtitutional or macroeconomic
developments. The difficulty increased for comparison purposes due to the possibility of lack of
observation available for each country, in addition to the heterogeneity of experience and financial
environment across different countries.
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Thefirst factor represents two main weaknesses that the monetary bodies failed to
detect within the regulatory framework, causing a widespread fraudulence in
surveillance and management. The first weakness is typified by the lack of relevant
banking supervision and prudential regulation practiced by the Centra Bank (CB)
toward banks, which are oriented toward long-term sectoral projects, creating the
involvement to be exposed to risky financial intermediation. The surveillance role was
limited to ensuring that banks are complying with some critical operating ratios and
make sure of the credit limits without forcing banks to have proper risk credit analysis
in their loan alocations. The second weakness is the lack of efficient regulatory
accounting treatments toward loan loss provisions, particularly in identifying the non-
performing loans. The second main factor is represented by the large difficulties and
non-performing loans in the banks’ balance sheets. Thiswas dueto therea estate slump
in the late 1980s, in addition to the oil shock that caused large inflows of workers
remittance. The third factor represents the bank’s excessive exposure on their foreign
exchange position. Severa eements contributed to this factor particularly the
weaknesses in the balance sheet payment position, the emergence of a parallel market
for foreign exchange used mainly for speculative transactions in the form of positions
between the official and the paralle market, in addition to the high level of foreign
obligations that were over exposed by banks and other financial enterprises.

In order to face the above issues, the Central Bank undertook major monetary and
banking controls and issued several additional regulatory correction measures. The
objective was to improve the surveillance process, and to enhance the soundness and
increase trust in the overal banking industry. Basically, the measures included
instructions to govern loan loss provisions, capital requirement, and portfolio
management.

Historically, during the period between 1989 and 2001 the CBJ adopted the
following instructions. As an example, by the year 1989, in order to augment theforeign
exchange reserves of the CB and to provide an additional protection to holders of
deposits in foreign currencies, al licensed banks and financial companies were
instructed to deposit 35% of their total deposits as arequired reserve with the CB. These
deposits were in the form of a deposit carrying interest similar to those prevailing in the
international market. Regarding the foreign currency deposits of residents, the CBJ got
rid of the constraint of tying them for a specific period of time, six months for example.
This makes such deposits to be more readily available to meet the foreign exchange
commitments of holders. On the other hand, the CBJ specified the sources of foreign
currencies that the bank clients must provide for financing their imports into the free
zones as being clients deposits in foreign currencies, documentary credits, incoming
transfers received on their behalf and foreign banknotes.

In the early 1990, the CBJ liberalized the interest rates charged by banks and
financial companies on different types of banks’ facilities. To encourage loca
investment, the CBJ instructed licensed banks to increase their minimum investment in
public shares from 15% to 20% of total paid up capital and reserves. Foreign exchange
control regulations were also subject to certain modifications introduced by the CB by
the late 1990. These modifications included increasing the ceiling of foreign currency
deposits held by residents with banks and other financial companies in the country to
the eguivalent of JD 150,000 instead of JD 50,000. Other modifications wereintroduced
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to foreign currency control regulations limiting deposits by exporters with local banks
to only 10% instead of 30%. This was due to the significant improvement in the foreign
exchange position of the banking system which became able to finance raw material
imports. To preserve the financial soundness of investment banks and to safeguard the
rights of shareholders and depositors, the CBJ set the minimum legal reserve
requirement to 5% of total private and interbank deposits and borrowed in local
currency.

To control and regulate credit, the CBJ imposed a 15% required reserve ratio on
all deposits of foreign exchange units of al banks. The CBJ also determined the
commissions that licensed banks can charge on transactions of documentary credits,
transfers, bills and guarantees. Furthermore, the interest rates on cash margins of
documentary credits were fixed at 2% below current interest rates on similar time
deposits. Further, al banks were authorized by the CB to extend credit facilities, in local
currency, to resident clients against their foreign currency deposits without prior
approval of the CBJ®. Also, banks were authorized to grant JD credit facilities to their
non-resident clients against foreign currency deposits inside Jordan without prior
approval of the CBJ®. Dueto theincreased level of foreign reserves, the minimum cash
margins collected by banks against documentary credits and sight drafts or guaranteed
time drafts was lowered by the CBJ®.

By mid 1992, all banks were instructed to restrict their maximum credit facilities
in local currency extended to non-residents to 5% of their total credit facilities.® The
CBJ raised interest and commissions rates charged by banks from exporters to 2%
instead of 1.5%. The aim was to encourage banks to provide such credit and promote it
among customers. In order to activate the money market and to attract foreign capital,
the CBJ authorized, by the year 1993, al banks to operate investment portfolios in
foreign currencies for non-residents out of their accounts in foreign currencies as
financed by transfers from abroad. During the same year, the CBJ issued certificate of
deposits in U.S. currency for investment by the banks in a minimum amount of US
$100,000 and its multiplies. In addition, the banks were authorized to issue CDsin local
currency and foreign exchange currencies for term not less than one month.

By the mid 1994, the CBJ lowered the Required Reserve Ratio (RRR) to become
14%. But, to activate and promote theinterbank market, the interbank, headquarters and
foreign branch deposits in the local and foreign currency deposits were excluded from
the base subject to the RRR in Local currency. By the same period, non-residents were
permitted unconditional withdrawals and transfers from their accounts in foreign
currencies maintained with licensed banks. During the early second half of the 1990s,
1995 in particular, the CBJ decided to raise the minimum paid-up capital for all banks
to JD 20 million. Non- Jordanian licensed banks were asked to raise their capital to JD
10 million by the beginning of 1997. In order to control risks arising from credit
exposures to a single customer, a group related customers, or employees, the CBJ

(2) Each transaction should not exceed JD 100,000.

(3) In this regard, the outstanding balance of credit facilities should not exceed the balance of foreign currency
deposit.

(4) For more information regarding the instruction covering this issue, and the other amendments of the
foreign exchange control regulations, seethe CBJ 1991 Annual Report.

(5) These regulations required that the balance of foreign currency deposits of non-residents, which blocked in
collateral, should not be less than the outstanding balance of credit facilities.
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determined the ceilings (maximums) of credit provided for each level. To activate the
foreign exchange market and to further ease up foreign exchange control restrictions,
banks were allowed by the CBJ to invest a maximum of 50% of their deposits in
convertible foreign currencies.

By the year 1996, the CBJ decided to decrease the RRR on foreign deposits at banks
from 35% to 14%, and without interest. The motivation behind such action was to unify
the reserve ratio in both domestic and foreign currency deposits, in addition to giving
banks more freedom to manage their foreign currency assets as they fit. Taking into
consideration also that banks were permitted to borrow locally in foreign currencies and
invest internationally in investment portfolios for both resident and non-resident clients.
As of the beginning of 1996, the CBJ raised the capital adequacy ratio from 8% to 10%.
Such action was undertaken to support the financial position of licensed banks aswell as
to improve their competitiveness and, thereby, enabling them to execute their role
efficiently. In order to control risks arising from off-balance sheet exposure, the CBJ
advised a conversion factor for each category on indirect credit facilities in order to
calculate credit exposure for clients in accordance with theleve of risk of each category.

Enhancing the soundness of the banking system and activating the interbank
market was one of the main interests of the CBJ in the year 1997. In this regard, the
CBJ raised the minimum capital adequacy ratio from 10% to 12% effective June 1997
financial statements. Further, the CBJ permitted trading of certificates of deposit in the
interbank secondary market. By the year 1998, the CBJ focused on addressing the sharp
demand for foreign currencies, and developing the money market (interbank market).
During the period 1998 to 2001, the CBJ adopted a number of measures and legislative
reforms. In the field of banking legislation, during 1998, the CBJ finalized a new draft
Banking Law and a draft law for the establishment of a deposit insurance corporation.
In preparing the two new draft laws, the CBJ took care to keep abreast with the new
developments prevailing on the international banking arena.

The CBJ undertook several measures to control risks arising from credit
exposures, to build provisions against non performing loans, and to adopt international
accounting standards and disclosure. Further, the CBJ adopted the internationally-
approved comprehensive method of assessment of banks position i.e., banks businesses,
capital, assets, management, profitability and liquidity. In accordance with international
standards of banking supervision, the CBJ followed a gradual reduction of the rating
period of non-performing loans and suspended interest thereon. In addition, to contain
and follow up the problem of uncleared cheques, the CBJ established a specia unit
located in the Central Bank for such cheques. While observing international prudential
standards, and in order to improve the ability of banks to manage their assetsin foreign
currencies, the CBJ followed a reduction policy for severa restrictions on banks’
foreign asset management. A new Banking Law and a Deposit Corporation Law were
passed in 2000. Early 2001, the CBJ reduced the legal reserve reguirement ratio on
depositsin local currency and foreign currencies from 10% to 8%.

4. The Estimation Specification
By using the standard profit function approach, as employed earlier by Hardy and
Bonaccorsi (2001) and Berger and Humphrey (1997), this paper estimates the impact of
the Jordanian regulatory reforms on the banking industry by estimating the effects on
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banks’ cost efficiency, revenue efficiency and profitability. This has been accomplished
by examining the banks’ cost, revenue and profitability efficiencies as a function of
relevant exogenous variables, including input and output prices. The standard profit
function can be written in logarithmic form as: ©

In(p, + f)= f, (E,,H.M, K )+ ING, +1ney; oo (1)

Wherep,, . Profits variable of bank i at time t. f : Constant added to insure the
positive relationship. fp : Typified the profit optimizing behavior for bank i at time t.
E : A vector of input prices. H, : A vector of variable input prices. m, : A vector of
semi-fixed netputs. K : Environmental and structural variables. G, A fixed effect that

represents the reduction in bank i s profits due to persistence of overall efficiency and
assumed to be constant across the estimation period. e, : Random error

By assuming a competitive market, all banks are price takers, and output prices
can be measured. Hence, equation (1) can be re-written by substituting the bank output

prices ('Y, ) instead of the bank input prices ( E, ). Specifically:
In(y, +f)=f (Y H M, K )+ING, +Iney; oo )

Taking the fact that the reform regime has an impact on banks’ prdfits, it hasan impact
on the banks’ cogts and revenues aswell. Hence, the cost function can bewritten as.

IN(C,)= fo (Y, H oM, K, )+ INCy +1n€g, wovveevrveiereen(d)
Similarly, the revenue function can be written as:

IN(R,)= (Y, H M, K, )+ INGgy + IN€gy e (4)
4.1 Data and Proxies of Variables

The data related to the study sample was obtained from the banks’ financial
statements, in addition to the CBJ’s monthly Bulletins”. The period of study
encompasses 13 financial years, 1990-2002 inclusive. The particular technique that is
used is to specify the interrelationship between profits, costs and revenues with input
and output prices. Thus, based on equations 1 to 4, revenues (REV) are defined as the
ratio of total operating and non-operating income divided by total assets. Costs (COS)
are measured by summing total interest and non-interest costs divided by total assets.
Profits (PRO) are measured by the difference between total revenues and total costs
divided by total assets®.

(6) For more information regarding the econometric estimation for both profit and cost functions see Hardy
and Bonaccorsi (2001) and Berger and Humphrey (1997).

(7) The study sample include Arab Bank (AR), The Housing Bank (TH), Jordan National Bank (JO), Jordan
Idamic Bank for Finance and Investment (Jl), Cairo Amman Bank (CA), Bank of Jordan (BO), Jordan
Kuwait Bank (JK), Jordan Investment and Finance Bank (JM), Arab Jordan Investment Bank (AJ), Arab
Banking Corporation-Jordan (AB), Union Bank for Saving and Investment (UB), Middle East Investment
Bank (ME), Philadelphia Investment Bank (PH).

(8) For normalization purposes, all specific bank variables are divided by total assets.
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To measurethe bank input and output prices, prior research studies adopt either the
intermediation or production method. Under the production method, afinancial firmis
defined as a producer of servicesfor account holders. That is, thefinancial firm performs
deposit and loans transactions. Based on this method, the number of accounts might be
relevant to be used asaproxy or indicator for output, while the number of employeesand
paid up capital can be used as proxy for inputs. Under the intermediation method,
financial firms convert and transfer financial services between borrowers and lenders
(surplus and deficit units). For this method, the output is defined as the dollar value of
loans and deposits, whileinputsinclude labor, fixed assets, and loanable funds®. For this
study purposes, given the fact that interest expense often account and contribute largely
(50% or more) of total costs, the intermediation methods has been used?.

In this study, the bank’s output (denoted as OUP) is measured by the bank average
total interest earning assets-that comprise securities (including government securities,
trading securities and investment securities) and credit facilities-relative to total assets.
The unit price of the bank’s output (OUC) is measured by total interest and non-interest
income divided by the bank total average interest earning assets. The unit price of
borrowed funds (BRF) is proxied by total expenses (including interest and non-interest
expenses known as other expensesi.e., administrative and general expenses) divided by
payable liabilities (due to other banks and deposits excluding capital).

The non interest unit costs (NIC), known as other costs, are measured by total
non-interest expenses (including administrative and other general costs) divided by
payable liabilities that include due to other banks and deposits for all interest bearing
liahilities. Facility costs per unit of property (FCP) are measured by total fixed assets to
total assets, and expected to vary between banks due to variation in quantity. While all
banks are assumed to be price takers, the unit prices for input and output are assumed to
be the same for all banks. The study uses the market power (denoted as MAP) as a
relevant proxy in order to capture the environmental or structural factors. The market
power is measured by the bank total deposits divided by the total deposits of all banks.
The market power variable captures differences between banks in the degree of
centralization, which tends to be high for banks with more branches and larger
electronic network. Dummy variables were used to test the size impact.

5. The Functional Estimation

Table 1 presents the average time depiction of some efficiency variables used by
the study, while Figure 1 portrays the trend of the revenues and profits efficiency
variables during the study period that represents an era of deregulation. The figures
show that both variables were fairly followed each other during the study period. There
isno substantial increasein the banks’ profits. The reason is attributed to theincreasein
both costs and revenues. The increase in the banks’ average costs is attributed to the
changesin the market conditions, in addition to the changes associated with thereforms
of thewhole financia sector which caused a structural changein the banks’ costs.

(9) Sherman and Gold (1985), Ferrier and Lovell (1990), and Fried et al (1993) employed the production
method, while Sathye (1999) used the intermediation approach.

(10) As reported by Sathye (1999) and Berger and Humphery (1997), the intermediation method has been
found morerelevant for financial firmsasit isinclusive of interest expenses that often account for 50% or
more of total costs.
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Table 1: Average Time Depiction of Efficiency Variables during the period of 1990-2001

Year Bankoutput unitpriceof  unit price bowroedfunds  Other costs Structural

bank output (unit price of input) (environmental) factors
1990 04675 0.0035 0.0503 0.0147 0.4533
1991 04194 0.0214 0.0407 0.0138 0.53%4
1992 0.4055 0.0176 0.0377 0.0127 0.5366
1993 04298 -0.0048 0.0442 0.0163 0.5373
1994 04793 -0.0048 0.0442 0.0169 0.5171
1995 0.5098 0.0249 0.0522 0.0181 0.4782
1996 05251 0.0355 0.0596 0.0196 0.4991
1997 0.499%5 0.0197 0.0595 0.0192 0.5403
1998 04928 0.0238 0.0583 0.0190 0.5268
1999 05131 0.0031 0.0545 0.0175 0.5580
2000 0.4653 0.0072 0.0508 0.0164 0.6038
2001 04892 0.0052 0.0527 0.0170 0.5809

Figure 1: Average Revenues and Profits (Average Percentage Terms Relative to Total Assets)
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Furthermore, it seems that the increased competition created by the new reform
and control measures forced most banks to follow a restricted behavioral policy of not
widening their spreads, and focusing mainly on achieving stable interest margins. The
depiction shows that profits reached their minimum level by the years 1991 and 1999.
The sharp decrease in profits in 1991 might be attributed to the tight instructions
regarding the commissions that licensed banks can charge on transactions of
documentary credits, transfer, bills and quarantines. An additional reason might be the
new control measures provided by the CBJ to fix interest rates on cash margins of
documentary credits at 2% below current interest rates on similar time deposits. By
following Figure 1 it could be argued that financial reforms haveled to a sharp increase
in both revenues and costs for banks. This implies that competition encouraged by
reforms provide the incentive to banks to increase their dependence on the interbank
funding, in addition to increasing their access to the deposits market, including the
household and enterprises, as the main source of funds to all banks. This indicates aso
less reliance on using both capital and reserves as an alternative to deposits and
interbank borrowings to finance operating businesses.

In line with the downward trend in 1999, the interest rate on 3-month CDs
dropped from 9.45% at the end of 1998 to 6% at the end of 1999, and on 6-months CDs
from 9.55% to 8.25%. To face the reduction in profits in the year 1999, the CBJ took
several measures to influence the gradual reductions in the interest rate charged by
banks with the aim of stimulating and activating economic growth. Of these measures
are reducing the discount rate from 9% at the end of 1998 to 8% at the end of 1999.
Reducing one-week CDs repurchase agreements rate from 11.5% at the end of 1998 to
9.25% at the end of 1999, and reducing the overnight deposit window rate from 8.5% at
the end of 1998 to 0.50% at the end of 1999, on aggregate bases.

Figure 2 shows the evolution over time of the bank output (OUP), the average unit
price of bank output (OUC), and the average unit price of borrowed funds (BRF). Both
of the average unit price of output (OUC) and the average unit cost of funds (BRF)
seem fairly stable at around 8% and 3% respectively. Both showed a slight increase in
1994 and a slight decrease after 1996. All indicates aroughly constant spread. Thetrend
pattern of bank output, unit price of bank output, unit price borrowed funds and other
costsis presented throughout Figure (3).
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In accordance with the regression estimation, for the full sample, the standard
profit function to be used is assumed to take the form of equation (5), while, the final
estimated equations for the revenue and cost functions took the form presented in
equations (6) and (7) below™?.

Infp, + f)= Bo+ BiNOUC + BAINBRF + B4InNIC + B4InFCP + B5InMAP + Uj....(5)
In(C,)= Bo+ BiINOUP + BANBRF + B3INNIC + B,INFCP + BsInMAP + Uy ......... (6)
In(R,)= Bo+ BUINOUP + B,INBRF + B4InNIC + B,INFCP + BInMAP + Uy ... )

Tables (2) to (4) below present afunctional panel data estimation for the efficiency
measures under consideration (revenues, costs and profits functions). Under the study

Table (2): Pooled Least Squares Estimates of Revenues,
Costs and Profits Given Input and Output Prices.

Function: PRO )
Method of Estimation
o ) " OLS FEM REM
Coefficients estimates
Intercept 0.0244 0.0304
3.0435)** 3.6908)**
oucC .0742 0.0719 .0707
3.3997)** 3.8276)** 4.6229)**
BRF -0.1263 -0.2856 -0.2085
(-1.9129)* -2.1980)* (-2.1288)*
NIC -0.4435 -0.7265 -0.5495
-2.4845)** 82.0831)* -1.8664)*
FCP .0532 .0973 .0804
(3.0826)** (3.8440)** (3.2999)**
MAP -0.0271 -0.0406 -0.0325
(-2.2988)*  (-3.3099)** -3.2027)**
Fixed Effects andom Effects
AR 0.0352 -0.0033
TH 0.0419 0.0019
JO 0.0469 0.0042
J 0.0234 -0.0092
CA 0.0507 0.0072
BO 0.0467 0.0038
JK  0.0467 0.0047
JM  0.0369 -.0007
AJ 0.0389 0.0003
AB 0.0396 -0.0004
UB 0.0401 0.0002
ME 0.0395 -0.0026
o o ) PH 0.0336 -0.0059
Codffici enFtﬁ of Determination R“ 0.3764 0.5789 0.5594
Adjusted 0.3446  0.4957 0.5369
Standard error
of the Estimate (SEE) 0.0099 , 0.0087 . 0.0083
F-statistic 11.8304 29.5609
Prob (F-statistic) 0.0000  0.0000

(1) Adterisks (*) indicate significant at 5% level, while asterisks (**) indicate significant at 1% level.

(11) For equations (6) and (7), we replace the output price (OUC) by the bank’s output (OUP) only, other
things remain the same.
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Table (3): Pooled Least Squares Estimates of Revenues,
Costs and Profits Given Input and Output Prices.

Function: COS
Method of Estimation
OLS FEM REM
Cofficients estimates
Intercept 0.0052 0.0054
(2.2533)** (2.2335)**
OuUP 0.0003 -0.0040 -0.0024
(0.1857) (1.3671) (1.0263)
BRF -1.1474 1.1788 1.1649
(51.9020)** (34.1539)** (42.2260)**
NIC -0.2562 -0.0596 -0.1999
(-4.3316)** (-0.4633) (-2.3590)*
FCP -0.0418 -0.0344 -0.03788
(-5.6382)***  (-5.0403)** (-5.1848)**
MAP 0.0350 0.0339 0.0333
(11.4243)**  (9.7379)** (11.6421)**
Fixed Effects Random Effects
AR -0.0095 -0.0013
TH -0.0081 0.0007
JO -0.0126 -0.0023
J -0.0075 -0.0006
CA -0.0056 0.0023
BO -0.0077 0.0009
JK  -0.0069 0.0014
M -0.0057 0.0008
AJ -0.0059 0.0017
AB -0.0099 -0.0012
UB -0.0071 0.0011
ME -0.0132 -0.0021
PH -0.01262 -0.0021
Cosfficients of Determination R? 0.9749  0.9868 0.9853
Adjusted R? 0.9737  0.9842 0.9846
Standard error
of the Estimate (SEE) 0.0031 0.0023 0.00233
F-statistic 762.9745" 1611.655"
Prob (F-statistic) 0.0000 0.0000

(1) Adterisks (*) indicate significant at 5% level, while asterisks (**) indicate significant at 1% level.
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Table (4): Pooled Least Squares Estimates of Revenues,
Costs and Profits Given Input and Output Prices.

Function: REV
Method of Estimation
OLS FEM REM
Cofficients estimates
Intercept 0.0224 0.0283
(1.7403)* (2.8269)**
OuUP 0.0052 -0.0021 -0.0012
(0.6323) (-0.1656) (-0.1235)
BRF -0.1828 -0.2592 -0.2253
(-2.3428)* (-1.7662)* (-1.9596)*
NIC -0.6188 -0.7150 -0.6761
(-2.5538)** (-1.6893)* (-1.8926)*
FCP 0.0446 0.1417 0.1071
(1.8740)* (3.9986)** (3.6123)**
MAP 0.0071 0.0286 0.0200
(0.4622) (-2.4616)** (-1.7330)*
Fixed Effects Random Effects
AR 0.0397 0.0044
TH 0.0324 0.0022
JO 0.0402 0.0068
J 0.0181 -0.0089
CA 0.0461 0.0096
BO 0.0398 0.0056
JK  0.0382 0.0049
JM  0.0300 -.0016
AJ 0.0279 -0.0022
AB 0.0309 -0.0011
UB 0.0291 -0.0022
ME 0.0221 -0.0078
PH 0.0184 -0.0096
Coefficients of Determination R?> 0.2085 0.5122 0.4893
Adjusted R? 0.1682 0.4157 0.4633
Standard error
of the Estimate (SEE) 0.0118 0.0098 0.0094
F-statistic 5.1640° 22.5723"
Prob (F-statistic) 0.0003  0.0000

(1) Adterisks (*) indicate significant at 5% level, while asterisks (**) indicate significant at 1% level.

concern, these measures form the basic measures of efficiency. All equations are
estimated using a panel data from a sample over which banks performance is assumed
to be stable. Both of the Fixed Effect Moddl (FEM) and Random Effect Models (REM)
are used to obtain the estimated parameters. The results obtained by Ordinary Least
Squares (OLS) are also reported for comparison purposes. The overall fit is satisfactory.
Higher R? statistics is achieved for the costs and profits functions compared to the
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revenue function. This implies that the fixed effects that indicated a relative efficiency
are normally highly significant. These results are consistent under the REM.

As a notable observation, it seems that the estimated coefficients under the REM
tend to be larger in absolute terms and more explanatory power is obtained. The
estimation shows that there are relative differences between the estimated coefficients
by using FEM and REM, under which higher coefficients for the profit and revenue
functions and lower coefficients for the cost function are reached. These differences
vary over time and across banks. While the reform instructions were constructed mainly
and heavily after the mid-half of the 1990s, the estimated equations werere-run againin
order to test for the sub-period differences (before and after 1997). The test reveals an
indication that there were greater relative levels of inefficiency in generating revenues
for the second period, after 1997. Thetest reveal s also relative cost inefficiency for most
banks. Under this behavior, it can be concluded that banks after the second reform sub-
period have become more competitive, leading to less revenues size, and beard higher
direct and indirect costs, reflecting lower spreads.

The structural error of the second sub-period estimation was much higher
compared to the first-sub-period. This suggests that some banks in the sample were
more powerful than other banks in adapting to the new reform conditions (terms or
circumstances). Through comparing OLS, FEM and REM results, it appears that OLS
measures of revenues, profit and costs tend to be lower in absolute terms. The standard
error of the OLS coefficients is greater as well. Based on OLS measures, there are
improvements in revenues, profits and costs efficiencies during the whole reform and
deregulation periods, in which coefficients were getting larger. This indicates that the
relative revenue and then profit efficiency have been improved due to substantial
improvement in cost efficiency for most banks.

On sub-sample basis, compared to non-mgjor banks, the estimation indicated that
the major banks (those with higher total average interest earning assets) have achieved
higher profit levels, reflecting more relative efficiency in terms of revenues and costs
performance during the 1990s. This could be due to economics of scale and scope, in
addition to differencesin the level of output, capitalization and reliance on deposits (the
freefund depositsin particular). Furthermore, the result indicatesthat reform provided the
chance and incentivefor the major bankstoincreasetheir costs and revenues efficiencies
and subsequently maximizetheir relative profits. The non-major banksrdativeinefficient
profitability can be attributed to revenues and costs rel ativeinefficiencies. Thedifferences
in revenues and costs efficiencies between major and non-major banks reflect the
differences between the two categoriesin specialization. But, over time, it appearsthat the
full sample relative revenue and then profit efficiency are stable.

The improvementsin banks’ revenues, costs and profits, in addition to the general
stability of the banking sector, suggested that the banking controls adopted by the CBJ
during the late 1998s and early 1990s have improved the soundness of the banking
sector in Jordan. This is clear while the CB enhanced its supervision and reached an
adequate level of prudential control. Through thisthe CB took caretoward long-term or
risky sectoral businesses. Further, the CB enhanced its surveillance role by forcing
banks to have relevant credit risk analysis, expand and diversify their loan portfolio
alocation, in addition to identify the non-performing loans and devel op proper loan loss
provisions.



30 Mohammad Al-Abadi, Khaled Al-Zoubi and Husni Khrawish

In this regard, the CB new reform forced banks to (1) undertake several measures
to control risk arising from credit exposure; (2) build proper provisions against non-
performing loans; (3) adopt international accounting standards and disclosure; (4) adopt
the internationally-approved comprehensive method of assessment of banks position,
particularly banks capital and liquidity. Further, in accordance with international
standards of banking supervision, the CBJ followed a gradual reduction of the rating
period of non-performing loans and suspended interest thereon. In addition, the CBJ
decrease overexposure level of the banking businesses toward the real estate market,
decrease level of speculation on the foreign exchange, and controlled the overexposed
size of foreign obligations.

More precisdy, in the early 1990s, with respect to interest rate, the CBJ raised
interest on direct credit facilities extended to residents by licensed banks from 9% to
10%, and 10% on credit extended to specialized credit firms, while interest charged to
non-residents was propped up to 13%. On the other hand, the CBJ raised its discount
rate to 8.5%. Further, banks were alowed to extend their direct credit in excess of JD
200,000 with prior approval of the CBJ. The enhancement in revenuesis also attributed
to the liberalization of the interest rates charged by banks on different types of banks’
facilities, and lowering the required reserve ratio on both local and foreign currencies.
Furthermore, the CBJ authorized banks to extend credit facilities in local currency to
resident clients against their foreign currency deposits. The CBJ also raised interest and
commissions rates charged by banks from exporters to be 2% instead of 1.5%. Banks
were allowed to operate investment portfolios in foreign currencies for non-residents
out of their accounts in foreign currencies as financed by transfers from abroad. Also,
banks increased their investment in CD’sin U.S Dollarsissued by the CB in aminimum
of $100,000 and its multiples.

The positive and significant impact of OUP, OUC, and FCP variables on banks’
revenues and profits is attributed to some factors. First, the liberalization of the interest
rates charged by banks on the different types of banking facilities. Second, the increased
level toward local investments, particularly investing in local sharesthat were increased
to 20% of total paid up capital and reserves. Third, the significant improvementsin the
financia exchange position of the financial system. This factor is supported by several
procedures including the modifications adopted toward foreign exchange control
instructions, particularly increasing the ceiling of foreign currency deposits held by
residents, in addition to limiting foreign currency deposits held by exporters with local
banks to only 10% instead of 30%. Fourth, the increase in interest rates and the
commission rates charged by banks from exporters, in addition to the expansion of
issuing CDs in both local and foreign currencies. The low explanation power of OUC
could be justified due to the tight instructions regarding the ability of banks to generate
non-interest income typified by the commissions that banks can charge on transactions
of documentary credits, transfer, bills and quarantines. An additional justification isthe
new instructions provided by the CBJ to fix interest rates on cash margins of
documentary credits at 2% below current interest rates on similar time deposits.

The variables BRF and NIC have significant relationship with revenues and
profits. Thisis attributed to the active promotion toward the interbank market, which is
excluded from the base subject to the RRR, in addition to increasing the minimum
capital adequacy ratio. Further, permitting trading of CDs in the interbank secondary
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market served as a helpful factor. The low explanation power of these variables is
attributed to the more reliance of banks in using capital and reserves as aternatives to
deposits and interbank deposits to finance their operating businesses.

The market power proxy (MAP) is significant in its relationship with profits. The
result indicates that a greater market share obtained by banks causes increased market
power leading to an increase in bank profitability. Actually, while testing the impact of
the market power proxy, there was evidence that Jordanian banks responded to the
competitive forces. The result implies that higher market power allows banks to extract
higher spreads, leading to a positive impact on their profitability.

The result provides an indication that during the post-deregulation period, after
1997 in particular, Jordanian banks have significantly expanded their market share and
their profitability levels, causing an improvement in their interest rate spreads. As a
result, the increasein the banking market share gained by banks allows for more market
power, enabling banks to increase their margins by increasing loan rates or reducing
deposit rates depending on the competitive environment in the banking market. The
negative sign indicates that, particularly in the early stages of the post reform regime
that represents the second half of 1990s, the competitive pressure in banking business
forced banks to compete again by squeezing their spreads and margins, reflecting more
elastic demand and supply functions, in the face of which banks are not be able to
exercise monopoly power.

The result takes into account the view of McShane and Sharpe (1985) that
attempting to increase market power in the short run can cause areduction in the bank's
net interest income and then its net interest rate margin. But, in general, the existence of
regulatory and political considerations can constrain the bank's capacity to fully exploit
increased market share, which in turn impacts its market power, causing lower spreads
and then lower margins. Even though, in thelong run specifically, increased market share
will cause greater market power, leading to awidening spread and then profitability.

Regarding the enhancement in costs, it seems that most banks benefited from
lowering the rate of the required reserve ratio during the 1990s charged on both local
and foreign deposits. But, given the improvement in both revenues and costs, still banks
faced a narrow net profit levels. This might be due to tight instructionsimposed on non-
interest income generated by banks, of which, the CBJ limited the commissions that
might be charged by banks on transactions of documentary credits, transfers, bills and
guarantees. Further, the CBJ restricted the maximum credit facilities in local currency
extended to non-residents to 5% of the banks’ total credit facilities. In addition, the CBJ
implemented several techniquesin order to enhance the competitiveness environment in
the banking industry, of which, the CBJ authorized banks to decide by themselves the
percentage of cash margins that they charge their clientsin cases of imports to Jordan.

By the year 2000, banking commissions and fees were deregulated, and banks
were entitled to set their own rates. Banks were required to announce their prime
lending rates and any adjustment. Banks were given access to inquire electronically
about uncleared cheques, in addition to the ability of eectronic inquiry for client’s
credit risk. An additiona factor is the CB requirement of increasing the capital
adequacy from 8% to 10% then to 12% by the year 1997. This action, in addition, it
supported the financial position of banks, it increased the level of competitiveness and
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hence enabling banks to execute their role efficiency. The CBJ followed measures to
urge banks to develop and increase the capital efficiency by introducing client portfolio
managed in local currency

The effect of the structural factor seems highly significant. This implies that the
banks’ overall performance has improved during the reform period. This could be
justified and attributed to the relevant response of banks to the reform enhancement by
adopting structural changes in the banking industry, such as technological
devel opments, the opening of new funding and investing markets (techniques), and the
change in the market conditions such as interest rates. All these factors have a valuable
impact on profitability, cost and revenues on banks performance. There are differences
among banks. On the degree of improvement under which some banks achieved lower
degree of improvements. This might be justified due to the changes in the market
condition and the ability of each particular bank to cope with the changing conditions.

Further, the structural factors create substantial changesin the revenue part. Under
the new banking reform, banks started to seek and offer better banking servicesin more
competitive environment, in addition to new open up market segments. All cause unit
costs and unit revenues to be higher. Thisresult is supported by Grabowski et al (1994),
Naughton and Harvie (1996) for Australian banks, Berger and Master (1997) for U.S
banks, Lozano (1998) for Spanish banks, and Hardly and Bonaccorsi (2001) for banks
in Pakistan.

6. Conclusions and Implications
This paper has attempted to assess whether bank deregulation and reform regimes
undertaken by the CBJ led to an improvement in the performance efficiency of banks,
and whether the regimes created structural changes in the banks’ investing and
financing behavior. The main conclusions are summarized as follows.

First, Most of the regulatory reforms and structural changes, particularly those
undertaken during the crises period, had a significant impact on the Jordanian banking
behavior. Maost measurement controls adopted during the 1980s’ and 1990s’ provided
the chance for more competition, which had greater incentivefor banksto lower holding
of excess liquid assets and thus improve profitability and cost efficiency. Therefore,
banks began to expand their banking operation toward non-traditiona banking
businesses, and granting a greater scope of business, in addition to providing more focus
on thelocal market. Thus, the increased competition forced banksto focus on increasing
their revenues by expanding their market share, and cutting down their cost levels.
Under this conclusion, it is assumed that the new banking behavior is reflected
positively through improving revenues ands costs efficiencies of banks.

Second, throughout the analysis, it could be concluded that most of the
improvements in the banking industry were attributable to market conditions such as
interest rates, in addition to the structural factors such as the advanced technology and
competitive behavior. These conditions transformed the banking industry to become
more open and more competitive causing an overall enhancement in the macroeconomic
performance. In Jordan, it seems that the movement toward deregulation provided
modern prudential regulation and supervision. It created tremendous changes toward the
scope of competition, allocation of resources, less market concentration, and the
introduction of new financia products and banking services as well.
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Third, the analysis reveals that there were improvements in both revenues and
costs. This implies that the benefit from reform was passed to clients of the bank
including public and private borrowers, clients of transactions services, and banks
suppliers of funds, particularly depositors. While the reform allowed banks to improve
their underlying revenues and costs performance, it is very obvious that reform did not
cause a substantial increase in profitability. This is because of the increased leve of
competition, in addition to the increase in deposit interest cost of funds.

Fourth, the significant impact of the borrowed fund variable reveals an active and
promotes interbank market. This is clear where the CBJ excluded interbank,
headquarters and foreign branch deposits in local currency from the required reserve
ratioin the local currency.

Fifth, the differences between major and non-mgjor banks in achieving different
levels of performance efficiency over the sample period is attributed to the fact that
major banks are more capitalized, less leveraged and more provisioned. This suggests
that the balance sheets for major banks are more structurally sound than those of non-
major banks. The result reflects also that tighter credit review standards adopted by the
major banks compared to non-major banks. This leads to a conclusion that a further
entry of new banks, provided that they are well capitalized and more technologically
advanced, is likely to improve the performance of the banking sector.

Sixth, in accordance with the structural impact, the study indicated alink between
banks’ efficiency performance and their subsequent market share. Thisimpliesthat the
market share strengthens significantly after deregulation as competitive reallocation
affects transfer assets to better performance. Thisimpliesthat when the market becomes
more open, the link between performance and market shareincreases significantly. Over
time, this competitive reallocation controls the banking industry toward better
performance. It could be concluded that competition created due to deregulation has
successfully transferred a substantial portion of banking assets from low profit to high
profit banks and contributed to the increased profitability of the banking industry as a
whole.

The overal outcomes suggest the need for the CBJ to undertake more
comprehensive and drastic steps for restructuring the banks, particularly those with low
and unstable levels of performance efficiency. In order to have more viable and modern
commercial oriented banking sector, the results suggest further emphasis on the
expansion of scope of businesses, and more entry deregulations for banking members
that are well capitalized and technologically advanced. The study suggests also that the
movement toward more deregulation should not tend to create more fragile financial
firms, whose aggressive credit policy and assets liabilities mismatch might lead to face
more risk exposure.
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