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1. Introduction

the target band of 3% to 6%. In practice, if the rate of inflation exceeds the 6%
band, the South African Reserve Bank (SARB) will increase the official interest
rate (the repo rate) in order to bring inflation to within the target range. According to
the Taylor principle, to stabilize inflation a central bank should raise its interest rate
instrument by more than a one-to-one increase in inflation (Woodford, 2003). It is now
generally recognized that the success of a monetary policy in stabilizing inflation, and
achieving inflation targets, depends to a large extent on the stickiness of market interest
rates (commercial bank retail rates, other money market rates and capital market rates).
For an effective monetary policy, it is necessary for a change in the official interest rate
to be transmitted quickly to other interest rates and that the magnitude of the change
that is passed on to other rates should be great enough to influence aggregate demand
in some way (Lim, 2001; Fourie et al., 1999). If interest rate pass-through (PT) is
incomplete, this could violate the Taylor principle and the monetary policy would fail
to stabilize (Marotta, 2009). In other words, a quicker and fuller PT of changes in the
official rate to market interest rates strengthens monetary policy transmission and may
affect price stability. Therefore, in order to establish the effectiveness of the monetary
policy transmission process, it is important to determine the degree of interest rate PT.
It is also important for central bankers and financial regulators to understand the nature
of interest rate PT (whether PT is complete in the long or short run, and whether PT is
asymmetric or not), because it is a direct way of gauging the degree of competitiveness
and the soundness of the financial system, especially in the banking sector (Aydin, 2007;
Hofmann, 2006). For example, as De Bondt (2005) notes, prices set by banks influence
their margins and, therefore, bank profitability and the soundness of the banking system
and financial stability. A symmetric and complete PT will signal a well functioning,
competitive and efficient financial system, while an incomplete and asymmetric PT will
suggest the opposite.

Following the early work of Hannan and Berger (1991), and Neumark and Sharpe
(1992), which focuses on interest rate adjustment in the USA banking industry, there has
been rapid international growth in empirical studies devoted to exploring the degree of
stickiness of market interest rates and their asymmetry (Cottarelli and Kourelis, 1994;
Cottarelli et al., 1995; Scholnick, 1996; Lim, 2001; Toolseman et al., 2002; Sander and
Kleimeier, 2004, 2006b; Kleimeier and Sander 2006; Chong et al., 2006; Chionis and
Leon, 2006; Charoenseang and Manakit, 2007; Egert et al., 2007; Aydin, 2007; De Graeve
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et al., 2007; Sudo and Teranishi, 2008; Gambacorta, 2008; Liu et al., 2008; Wang and
Lee, 2009; Marotta, 2009; and Kwapil and Scharler, 2009). To date, the evidence from
this literature remains largely inconclusive. The pattern of empirical findings can be
summarized as follows: First, most studies found sluggish and incomplete interest rate
PT, that is, a less than one-to-one adjustment of market interest rates to a change in the
policy rate. Second, there are considerable differences in PTs across countries as well
as over time within a country. Third, interest rate PTs vary with the type of interest rate
used. Finally, studies that consider asymmetric adjustment often find plenty of evidence
of asymmetry, but the evidence remains diverse across countries and over time.

The reasons for the variation in the degree of PT and asymmetric PT across countries
as well as over time include: monetary policy orientation, whether liberal or a controlled
monetary policy regime (Gidlow, 1998; and Egert et al., 2007), and whether the monetary
policy process has formal accountability and transparency measures (Kaketsis and
Sarantis, 2006; Kleimeier and Sander, 2006; Gambacorta, 2008; and Liu et al., 2008),
the stage of financial market development, the degree of financial market openness, the
concentration within the banking sector (Cottarelli and Kourelis, 1994; Borio and Fritz,
1995; Mojon, 2000; and Weth, 2002), asymmetric information (Stiglitz and Weiss, 1981),
switching cost, bank size (Cottarelli, Ferri and Generale, 1995; Angeloni et al., 1995;
Berlin and Mester, 1999), and menu cost (Hannan and Berger, 1991; and Hoffman and
Mizen, 2004).

Over time, monetary policy and the financial environment in South Africa, have
undergone several reforms. Such reforms include the liberalization of the financial
markets from the early 1980s, which resulted in the abolition of the credit and interest
rates ceilings that were applicable to banks. Also, the high cash reserve and liquid
asset requirements then in place were reduced (Gidlow, 2003). Subsequently, monetary
policies have varied in their emphasis on market orientation. In 2000, the SARB formally
adopted an inflation targeting monetary policy framework with a view to enhance
the accountability and transparency of the monetary policy process. Moreover, the
financial reforms stemming from the implementation of the De Kock Commission’s
recommendations led to an increase in the number of banks and competition between
banks and other financial intermediaries such as building societies. However, the increased
competition among financial intermediaries resulting from the financial reforms of the
1980s put pressure on the profit margins of financial institutions. By the late 1980s,
owing to banks’ and other financial institutions’ slimmer profit margins, many began to
rationalize and consolidate with a view to operating more efficiently. Consequently, many
takeovers and mergers took place, which significantly reduced the number of banks. By
1992, the number of major banking groups had been reduced to four groups — ABSA,
First National Bank, Nedcor and Stanbic. Combined, these groups have consistently held
about 80% of the assets in the banking sector from 1992. The banking sector became
highly concentrated, with the major banks acting in an oligopolistic manner (Okeahalam,
2001), which may reduce the efficiency of the banking sector and thereby affect the
monetary transmission process.

Despite the changing financial environment in South Africa, which could affect the
degree of interest rate PT, a systematic analysis of the degree of response of market interest
rates to changes in the monetary policy stance has not been given adequate attention.

RP 259 main text_revised.indd 2 20/01/2014 10:22:20



INTEREST RATE PASs-THROUGH AND MONETARY PoLicy REGIMES IN SOUTH AFRICA 3

Two exceptions are De Angelis et al. (2005) and Aziakpono et al. (2007). However, the
earlier attempts either focused on one monetary policy regime or on a few interest rates.
For example, De Angelis et al. (2005) focuses on the period between 1998 and 2004
while Aziakpono et al. (2007), although covering a longer time span (1973 to 2004),
focuses on two wholesale interest rates. The broad objective of this study is to attempt
to fill this gap by exploring the degree of interest rate PT over time and across a wide
range of interest rates in South Africa, in order to highlight the effect of the changing
financial and monetary policy environment on the extent of PT. The specific objectives
of the study are to:

1) provide a historical account of the various monetary policy and financial reforms
in South Africa, highlighting the role of the official interest rate and the response of
market interest rates;

2) evaluate the PT relative to each of the market interest rates over time;

3) determine the degree of asymmetric adjustment in the market interest rates to changes
in the official bank rate; and,

4) highlight the policy implication of the findings.

Section 2 provides a brief overview of the structure of the financial system and
monetary policies in South Africa, Section 3 reviews the literature, while the method of
analysis is considered in Section 4, Section 5 presents and discusses the results, while
Section 6 concludes.
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2. Monetary policy and structure of
financial system in South Africa:
Some stylized facts

Structure of the financial system in South Africa

he financial system in South Africa comprises a highly developed stock market, broad

and active Treasury bill and long-term debt markets, and a highly developed banking
system. Financial intermediaries such as short-term and long-term insurance companies
are also very active. A major turning point in the South African financial landscape
occurred following the implementation of the De Kock Commission’s recommendations.
At the core of the Commission’s recommendations was the liberalization of the financial
system to allow free market principles to reign, as opposed to the earlier direct controls.
The deregulation of the financial system in the 1980s led to an increase in the number

of banks. By 1989, the number of banks under the supervision of the Registrar of Banks
rose to 60 from 50 in 1980 (Gidlow, 2003). Also, the balance sheets of these banks
grew rapidly. The ensuing competition among banks and between banks and building
societies pressurized the profit margins of banks. By the end of the decade, the profit
margins of banks in South Africa became thin due, in part, to high costs of modern
technology and non-performing loans. Consequently, in order to improve on the quality
of their businesses, banks began to consolidate their positions instead of expanding their
balance sheets quantitatively (Gidlow, 2003). Many takeovers and mergers occurred,
which significantly reduced the number of banks. By 1992, the number of major banking
groups had been reduced to four: ABSA Bank, First National Bank, Nedcor and Stanbic.
In 1995, a new banking Act (Banks Act 1995), which opened the way for foreign
banks to open and operate branch offices in South Africa, was enacted. Consequently,
the number of foreign banks with branch offices rose from four in 1995 to 15 in 2000,
and has remained around the latter number. The entry of foreign banks was expected
to increase competition in the domestic banking market. However, as noted by Gidlow
(2003: 86), because of their inability to compete with the big four, “...foreign banks
have chosen to enter niche markets that are not dominated by the corporate divisions
of the big four South African commercial banks and the major investment bank”. Thus,
by implication, the entry of foreign banks did not reduce in any major way the market
power of the four dominant banks, which continue to behave in an oligopolistic manner.
Table 1 provides an overview of the composition of assets of major banks and the
number of banks from 1991 to 2008." As noted earlier, in 1980 the number of banks
under the supervision of the Registrar of Banks was 50, which rose to 60 in 1989. As
shown in the table, by 1991 the number of registered banks was reduced to 35 while
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another 11 were given provisional licences. By 2008 the number of registered banks had
dropped to 17. In addition to the decline in the number of banks, the concentration in the
banking sector is also evident from the total assets controlled by the dominant banks.
In 1991 the four major banks controlled about 68% of the total assets of the banking
sector. With the mergers and takeovers that continued, the asset share of the four banks
rose to 83% in 1994. After a slowdown in the increase of their assets share, it resumed
its growth in 2003 and by 2008 it reached a peak of 91.2%. On average, between 1991
and 2008, their share of total assets stood at about 82%.

By any standard, it is evident that the banking market in South Africa is highly
concentrated. Economic theory suggests two possibilities in terms of the effect of
such concentration in the banking sector on the adjustment of interest rates. The most
common view, the so called structure-performance hypothesis, suggests that a highly
concentrated banking industry will act in an oligopolistic manner, thus causing retail
rates to be rigid and asymmetric in adjustment (Cottarelli and Kourelis, 1994; Borio
and Fritz, 1995; Mojon, 2000; Weth, 2002; and Gambacorta, 2008). On the other hand,
the efficient-structure hypothesis suggests that due to increased efficiency, as the more
efficient banks take over the less efficient ones, concentration will improve the PT process
(Gambacorta, 2008). Thus, it is unclear a priori, how the increasing concentration of the
banking market in South Africa will affect the degree of interest rate adjustment.

Anecdotal evidence suggests that the banking system appears to have performed
well. Historically, only a few financial crises have occurred. Most notable were the
bank failures of BoE and Saambou, which were ranked sixth and seventh largest banks
at the time. Saambou, the first casualty, was put under curatorship in February 2002
by the SARB. The failure of Saambou triggered the instability of BoE, and in order
to prevent systemic risk the SARB guaranteed the deposits of BoE’s customers. BoE
was later integrated into Nedbank. Mboweni (2004) notes that from the last quarter of
1999 to the end of March 2003, twenty-two banks left the South Africa banking system.
However, the exits were due to consolidation of the banking sector rather than failure
of the medium and small banks.

Table 2 provides further information on the performance of the banking system by
presenting information on the composition of banks’ assets and liabilities. As indicated
by the performance of the banking sector, the total assets as a percentage of GDP
grew from 74.6% in 1991 to 116.6% in 2007. As the table also shows, banks have
continuously depended on non-bank clients for deposits and loans. Between 1991 and
2007 the share of non-bank deposits of total liabilities ranged from 53.6% in 2003 to
76.9% in 1991. During the financial crisis of the late 1990s and early 2000s the share
of deposits dropped, reaching a low level of 53.6% in 2003. Other sources of funds to
banks include interbank loans, loans under repurchase agreements and foreign funding.
In an open financial system, where banks have access to foreign finance, they may rely
less on the accommodation facilities of a central bank, which, in turn, may affect how
bank interest rates respond to changes in the official rate (Fourie et al., 1999). Overall,
funding from foreign sources has remained relatively low. At the highest point in 2001,
banks sourced only 7.6% of their total liabilities from foreign sources. In more recent
years the share has been significantly lower, representing 5.3% of liabilities in 2007.
Nevertheless, funds from foreign sources exceed loans received under the repo system,
which is around 3% of total liabilities.
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On the assets side of the balance sheet of banks, the main uses of funds remain loans
and advances to non-bank clients, interbank loans and advances and foreign currency
loans and advances. Evidently, the non-bank loans and advances significantly dominate
the assets of banks, accounting, on average, for more than 75% of total assets. As a
share of GDP (a measure of the extent to which the banks finance the private domestic
economy), the ratio has grown over time to a level of 88.3% in 2007. Hence, the economy
depends greatly on the credit from the banking sector and, by implication, the concentrated
banking sector could take advantage of the market power it enjoys to exploit customers
by keeping interest rates sticky.

Monetary policy in South Africa

I n the 1970s, monetary policy mainly consisted of direct controls such as interest rate
controls and credit ceilings, and high liquid asset and cash reserve requirements.
These were aimed at controlling the growth in the monetary aggregate with a view to
combating inflation (Strydom, 2000). The extensive controls of that period left little
room for financial market development and the system was periodically characterized
by extensive disintermediation.? The problems created by the extensive controls, and
developments in the international environment — the demise of the Bretton Woods system
of fixed exchange rates in 1971, and two oil crises in 1973/74 and 1979/80 — made a
rigid monetary policy framework undesirable.

An attempt to improve the efficiency of monetary policy and to stimulate the
development of the financial system led to the appointment of the Commission of Inquiry
into the Monetary System and Monetary Policy in South Africa in 1977 (subsequently
referred to as the De Kock Commission). The De Kock Commission was formed to
review, among other things, exchange rate policy, monetary policy and the more general
role of government regulation in the financial markets. The De Kock Commission
submitted its interim report in 1978 and a final report in 1985. The recommendations of
the De Kock Commission led to a significant shift in policy orientation from a control
regime to more market-oriented monetary and financial policies.

As an integral part of the monetary policy framework, the De Kock Commission
recommended active use of the discount policy, which was to be complemented by open
market operations (OMO)? and variable cash reserve requirements. The discount policy,
which is also known as the accommodation policy, has since become the dominant
monetary policy instrument in South Africa. The accommodation policy consists of
deliberate variations in the terms and conditions on which accommodation is granted.
Variations in the terms and conditions take the form of changes in the quantity of liquidity
provided to the market and the interest cost of accommodation* (Fourie et al., 1999).

In addition to the changes in the accommodation policy, which focus on the operating
procedures of monetary policy, there have been changes to the monetary policy targeting
frameworks. In the 1960s through to the early 1980s, the liquid asset ratio-based system
was used with quantitative restrictions on interest rates and credit. From 1986, a pre-
announced, flexible money supply targeting system’ was used with emphasis on the use of
the SARB discount rate in influencing the market interest rates. Money supply targeting
was replaced by money supply guidelines in 1990. However, targeting money supply
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became very difficult due to financial liberalization from the 1980s and the increasing
openness of the capital account since 1995. Consequently, an eclectic monetary policy
approach was introduced in the late 1990s, which supplemented the money supply
guidelines with a set of indicators such as exchange rates, asset prices, output gap, balance
of payments, wage settlements, total credit extension and the fiscal stance (Aron and
Muellbauer, 2001). Finally, in 2000, formal inflation targeting was adopted. However, the
operational procedure has been dominated by the accommodation policy of the SARB,
complemented by OMO and variable cash reserve requirements. For the purpose of
this discussion we focus on the operating procedure, mainly the accommodation policy,
rather than the target framework.

Over time, changes to the accommodation policy varied in the extent to which market
forces have been allowed to determine their operations. From 1980 until now, five major
changes to the accommodation policy can be identified — from 1980 to May 1993, May
1993 to March 1998, March 1998 to September 2001, September 2001 to May 2005,
and May 2005 to date.

The period from 1980 to May 1993 was marked by the large scale implementation
of a market-oriented monetary policy framework stemming from the recommendations
of the De Kock Commission.® In addition, discount policy and supporting open market
operations emerged as the main policy instruments of the SARB, with the Bank rate
featuring as the principal operational variable in the conduct of monetary policy. The
Bank rate also served as a discount rate. During this era of accommodation policy, banks
were allowed unrestricted access to liquidity through the discount window by discounting
eligible papers with the SARB, and a long list of refinancing assets was available. The
SARB also granted overnight loans to banks against the security of short-term Treasury
bills and government stocks. One problem associated with this accommodation system
was the complicated interest rate structure and the long list of refinancing assets (Fourie
et al, 1999).

In May 1993, a new accommodation arrangement was introduced, which operated until
March 1998. Unlike the previous one, the new arrangement did not allow banks unlimited
access to liquidity. In addition, the new system of accommodation was limited to overnight
loans at two different accommodation rates and against two categories of financial assets
(Gidlow, 1998). As noted by Gidlow (1998), under this system accommodation became
more restrictive and tight monetary policies were applied.

In an attempt to introduce more flexibility into the conduct of monetary policy, the
SARB introduced a new accommodation system in March 1998, which remained in place
until September 2001. This system, known as the repo system, involves regular repurchase
transactions between the SARB and its banking clients. It provides an alternative system
through which shortfalls in banking liquidity are accommodated at the borrowing window
of the SARB by means of repurchase agreements relating to various securities which
are tendered by banks to the SARB on a daily or intraday basis. An important feature of
the repo system as operated during this period is that the repo rates could change on a
daily or intraday basis in line with the results of the daily or intraday repo tenders, with
the repo rate exerting a major influence on interest rates of banking institutions (Gidlow,
1998). This system introduced more flexibility in the interest rate structure. The repo
system during this period represents the most liberal, market-oriented accommodation
policy since inception.
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In September 2001, the SARB introduced another adjustment to the repo system,
which was in force until May 2005. The change was motivated by the belief of the
monetary authorities that monetary policy would be more effective if changes in the repo
rate had a more direct effect on the overnight interbank rate (ABSA, 2001). Consequently,
the monetary transmission mechanism should work in such a way that changes in the
repo rate would affect interbank rates first, which should then be transmitted to other
money market rates, followed by other interest rates in the economy, rather than to the
prime lending rate (ABSA, 2001). From September 2001 the repo system has entailed a
fixed one-off adjustment to the spread between the repo rate and the interbank call rate
(which represents a switch from the previous floating to a fixed repo rate), weekly repo
tenders with a seven-day maturity instead of the previous daily or intraday tenders, a
reduction in the margin between the repo rate and the interbank call rate, and changes to
the cash reserve requirements (ABSA, 2001). This policy orientation signalled a move
toward more control than that held by the previous regime.

From 25 May 2005, the SARB introduced further modifications to the repo system
with a view to improving the efficiency, safety and flexibility of liquidity management
and to promote a more active money market in South Africa through stimulating active
trading among money market participants. The modifications to the repo system entailed,
among other things, abolition of the supplementary refinancing facility as a regular daily
square-off facility for banks, instead they were to be conducted on an infrequent basis;
and abolition of the marginal lending facility as a monetary policy instrument.
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3. Literature review

Theoretical framework

I nterest rate adjustment: Conceptual definition

Market interest rate adjustment, or stickiness, can be used to describe the responsiveness
of market interest rates to changes in other interest rates, such as the official interest rate.
If a change in the official interest rate elicits a significantly smaller change in market
interest rates, then the market rates are sticky. The literature also differentiates between
adjustment in the short run and in the long run (Cottarelli and Kourelis, 1994). While
there may be a considerable degree of response of market interest rates to changes in the
official interest rate in the long run, and in some cases the adjustment may be complete,
this may not be the case in the short run. Due to the adjustment and menu costs, banks
may respond sluggishly to changes in the official rate in the short run. Moreover, there
are limited alternative financing or investment sources to bank loans or deposits, or
customers may not be aware of such alternatives in the short run because of information
asymmetry. As a result, banks may not feel pressured to adjust their rates in the short run
when the official rate changes (Cottarelli and Kourelis, 1994). Lastly, due to long-term
relationships with their customers, banks may want to smooth interest rates changes
(Egert et al., 2007). Consequently, a gap may exist between the long-run and short-run
adjustment. A wide gap between the short-run and the long-run adjustments can be
viewed as evidence of interest rate rigidity.

Much of the theoretical literature on interest rate adjustment tends to focus on short-
term money market interest rates, especially the various deposit and lending rates of
banks. The usual aim of central banks’ operations is to influence the overall lending
policies of banks and the demand for money and credit in the economy through changes
in bank liquidity and interest rates in the money market (Mboweni, 2000). Changes in
interest rates in the money markets should then be translated into long-term capital market
interest rates, as suggested by the expectations theory of the yield curve.” However, as
indicated by the liquidity preference theory of the yield curve, due to risks in long-term
debts the long-term interest rates will not perfectly reflect the changes in short-term
rates. As a result, adjustments in the long-term interest rates are expected to be slower
than in the short-term money market interest rates in response to changes in the official
interest rate.

11
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Factors affecting the adjustment of interest rates

Theoretically, a number of factors may affect the adjustment of interest rates. These
include: monetary policy orientation, that is, whether a liberal or controlled monetary
policy regime is in place; financial structure — the concentration within the banking sector,
the stage of financial market development, bank size, the degree of financial market
openness; asymmetric information; and menu costs. We now briefly discuss some of the
factors that affect the stickiness of market interest rates.

First, monetary policies that rely on direct control of interest rates and credit allocation
are inherently rigid as changes in interest rates occur only when the monetary authority
adjusts the set rates. In contrast, in a deregulated monetary policy environment, market
forces are allowed to determine interest rates and credit allocation. In such an environment,
market rates are more flexible and as such may adjust more readily to changes in the
monetary policy stance (Gidlow, 1998).

The structure of the financial system could also affect the nature of interest rate
adjustments. Financial structure relates to the degree of competition within the banking
system, and between banks and other intermediaries. The level of competition in the
financial system depends on the regulatory environment (for example, whether regulation
complicates the entry of new banks — local or foreign — and other financial intermediaries),
the number and size of intermediaries and the ownership structure (whether financial
institutions are owned largely by the private sector or by the state), as well as the openness
of the financial system. In a competitive market, profit-maximizing behaviour will require
banks to adjust their rates promptly to changes in the market conditions, but if market
forces are weak (for example, due to barriers to entry or absence of competition from
non-bank intermediaries) inefficiency will not be penalized and bank interest rates may
be more rigid (Cottarelli and Kourelis, 1994; Thompson, 2006).

Also, in a highly concentrated banking market, oligopolistic behaviour of banks may
cause interest rates to adjust asymmetrically to an increase or decrease in the official
rate. The asymmetric adjustment of interest rates can be explained using two competing
hypotheses: the collusive behaviour of banks and adverse customer reaction (Hannan and
Berger, 1991; Neumark and Sharpe, 1992; Scholnick, 1996; Lim, 2001; and De Bondt,
2005). The collusive behaviour hypothesis suggests that deposit rates will move rigidly
upward when the official rate is increased, while the lending rates will move rigidly
downward in the case of a decrease in the official rate. On the other hand, the adverse
customer reaction hypothesis implies that deposit rates will move rigidly downward
when the official rate is decreased, while the lending rates will move rigidly upward in
the case of an increase in the official rate.

The ownership structure of banks (that is, whether state-owned or private sector-
owned) is another factor that could influence the speed of adjustment of interest rates.
A state-dominated banking system results in banking concentration or some form of
monopoly, which may cause rigidity in the interest rates as noted above. In addition,
due to political pressures or simple inefficiency, bank interest rates will be more rigid
in a banking system dominated by state-owned banks (Cottarelli and Kourelis, 1994).

The response of domestic banks to changes in the official rate also depends on the
extent to which banks rely on the accommodation facilities for their liquidity needs that
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are provided by the central bank. If the financial system is sufficiently open and banks
can easily access external sources of finance, banks’ reliance on the accommodation
facilities from the central bank might be reduced (Fourie et al., 1999). Consequently,
in an open financial system the response of bank interest rates to changes in the official
rate may be slower than when the market is not open.

Stiglitz and Weiss (1981) provide another explanation for interest rate rigidity based
on asymmetric information. If banks perceive the risk of default to be very high, they
will maintain a large spread between lending and deposit rates. If this cushion is very
large, the market lending rate may be relatively insensitive to small changes in the
official rate.

Finally, the level of development of the financial system affects the degree of interest
rate adjustment. A well-developed financial system offers alternative financial instruments
and intermediaries for investors and savers, thereby providing alternative investment
or financing sources to bank loans and deposits. In addition to the availability of other
financial intermediaries, alternative financing or investment sources include active and
broad markets for Treasury bills, long-term bonds (both government and private), and an
active stock market. In such a developed financial system, no single financial intermediary
enjoys absolute market power and interest rates are more flexible in responding to
changes in market conditions.

The foregoing discussion shows that several factors, which vary from country to
country, could cause the stickiness of market interest rates. Moreover, stickiness will
vary within a country as the financial environment changes. These variations are critical
to the calibration and execution of a monetary policy. Little wonder, therefore, that the
relationship between official interest rates and market interest rates has given rise to a
growing empirical literature. What follows is a review of some of the empirical studies.

Empirical evidence

The empirical literature on interest rates adjustment has grown, especially those
that analyse PT in advanced countries and, more recently, in some emerging market
economies. In addition to exploring the general degree of adjustment of bank interest
rates in response to changes in the monetary policy rate, many studies have also explored
the specific possibility of asymmetric adjustment. Table 3 summarizes interest rate PT
studies. The results of the studies show cross-country differences in interest rate PT and
within country variation over time. The level of PT also depends on the interest rates
used. Some studies found evidence of asymmetric adjustment, while others did not.
Moreover, in studies that found asymmetric adjustment in banking interest rates, the
nature of the adjustment varied from country to country.
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On the magnitude of interest rate PT, both in the long and short run, all the studies
appear to be consistent in showing cross-country differences, irrespective of the interest
rates, the method used and the period covered. Also consistent with theoretical prediction,
the PTs in the long run are generally higher than in the short run. To illustrate, in a recent
study, Kwapil and Scharler (2009) carried out a comparative analysis of the PT from
policy rate to retail interest rates in the euro area and the USA. They analysed monthly
data from January 1995 to September 2003 for various deposit and lending rates. They
found the average long-run PT to be lower in the euro area than the USA. Whereas the
PT from policy rate to most categories of deposit rates was nearly complete in the USA,
it was only 0.32 in the euro area. The long-run PT to lending rates was also lower in the
euro area at 48%, compared with 57% in the USA.

The differences in PT have been observed not only between the USA and the euro
area, but also across the euro area. Such studies include Marotta (2009), who covers
nine euro countries and the UK; Sudo and Teranishi (2008), 12 euro countries; and De
Bondt (2005), who covers the euro area. De Bondt (2005) also reviewed nine euro areas
specifically. From the review, the author found that all the studies show cross-country
differences in the interest rate PT, but the pattern of cross-country differences was not
very clear. However, as the author indicated, “it seems the case that short-term bank
lending rates to enterprises in Belgium, Spain and the Netherlands adjust less sluggishly
after three months compared with the other euro area countries” (De Bondt, 2005: 40).

Motivated by some of the weaknesses and the inconclusive nature of the studies he
reviewed, the author further explored the PT process for both the bank deposit and the
lending interest rates at the level of the euro area. Consistent with most of the earlier
cross-country studies that he reviewed, De Bondt (2005) found an incomplete immediate
PT of market interest rates to retail bank interest rates. His findings further show that
of all the retail bank interest rates, there was a higher rigidity in the interest rates on
overnight deposits and deposits redeemable at notice of up to three months with a long-
term PT of almost 40%.

A host of other individual country studies were conducted in the euro area. These
include Cottarelli et al. (1995) for Italy; Winker (1999) for Germany; Burgstaller (2003)
for Austria; Chionis and Leon (2006) for Greece; Aydin (2007) for Turkey; and De Graeve
et al. (2004) and Baugnet et al. (2007) for Belgium. Consistent with the other euro area
studies, a review of these studies shows different levels of PT across the countries and
interest rates. Some of the studies also found evidence of different PT before and after
the country joined the EMU (see, for example, Chionis and Leon, 2006, for Greece), thus
showing that PT may not be constant over time within a country. A comparison of three
UK studies’ results also suggests that the interest rate PT in the UK has been increasing
over time (see Heffernan, 1997; Mizen and Hofmann, 2002; and Hofmann and Mizen,
2004). Tieman (2004) analyses different time periods in Romania and finds that more
recent periods produced higher long-run PT coefficients, which the author attributes to
a more developed and competitive financial system.

A growing number of studies have also been conducted in emerging market economies.
These include Scholnick (1996) on Singapore and Malaysia; Iregui et al. (2002) on
Colombia and Mexico; and Espinosa-Vega and Rebucci (2002) and Berstein and Fuentes
(2003) on Chile. The results of these studies remain inconclusive about the extent of PT.
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Studies have also shown differences in PT across interest rates. Notably, studies
have documented differences in PT between deposit and lending rates (see, for example,
Kwapil and Scharler, 2009; Wang and Lee, 2009; De Bondt, 2005; and Tieman, 2004).
In addition to the differences between deposit and lending rates, studies have shown
some differences in PT within a segment of the market. For example, Lowe and Rohling
(1992) looked at the stickiness of different lending rates (housing loans, secured and
unsecured personal loans, business loans and credit cards) in Australia. The authors find
that consumer loans exhibit more stickiness than business loans, which they attribute to
switching cost. By contrast, Aydin (2007) found in Turkey that consumer loans responded
much faster than business loans to a change in the official rate. Among the consumer
rates, the credit card rate was found to be the stickiest, and the owner-occupied housing
rate was the least sticky.

Moreover, the differences in degree of PT across interest rates relate to the maturity
of interest rates used. A general consensus among studies is that the shorter the maturity
of lending or deposit rate, the faster and larger the PT (see, for example, Egert et al.,
2007; De Bondt, 2005; and Espinosa-Vega and Rebucci, 2002).

Lastly, results of studies that explore the specific possibility of asymmetric adjustment
have also been mixed. While some studies found evidence of significant asymmetry in
adjustments (see, for example, Hannan and Berger, 1991, and Neumark and Sharpe,
1992 for USA; and Scholnick, 1996, for Singapore and Malaysia), others did not (for
example, Lowe and Rohling, 1992, for Australia; and Espinosa-Vega and Rebucci, 2002
for Chile). Also, the nature of the asymmetric adjustments depends on whether it is in the
long run or short run and on the type of interest rate — whether deposit or lending rates.
For example, using three bank interest rates in Australia, Lim (2001) found that interest
rate adjustments are asymmetric in the short run but not in the long run. See Table 3 for
more contrasting evidence on the asymmetric adjustment,

While a voluminous literature has explored interest rate adjustment around the world,
studies from Africa remain scanty. Jankee’s (2004) study, which examines the rigidity
of commercial bank interest rates in Mauritius, is the only known study from Africa
other than South Africa. The study was based on the Johansen Cointegration, TAR, and
M-TAR models and used quarterly data from September 1988 to September 2003. The
author found that interest rate PT is higher in the DR (0.413) than in the LR (0.242), but
exists asymmetrically only in the LR.

As regards South Africa, two notable attempts at estimating interest rate PT are
those by De Angelis et al. (2005) and Aziakpono et al. (2007). Both studies focus on
the PT of wholesale interest rates, but while the former used three interest rates — the
prime interbank lending rate, the prime lending rate and the money market rate (money
market negotiable certificates of deposit, or NCDs) — the latter only use two wholesale
interest rates: the prime interbank lending rate and the NCD rate. De Angelis et al. (2005)
specifically focus on the relationship between the wholesale interest rates and repo rates
for two periods: March 1998—September 2001 when the repo system was first introduced,
and September 2001-November 2004 when adjustments were made to the repo system.
De Angelis et al. (2005) found that the PT of the wholesale rates was higher (almost
one-for-one PT) during the first repo system than the second repo system. The study did
not however, explore the possibility of asymmetric adjustment in bank interest rates.
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Aziakpono et al. (2007) explore the extent of interest rate PT for the period 1973 to
2004, which is divided into six sub-periods corresponding to different monetary policy
regimes. In addition to estimating the degree of PT of the official rate, the authors also
explore the possibility of asymmetric adjustment in interest rates. Their results show
that the wholesale interest rates record a high speed of adjustment throughout the
period, which suggests effective monetary transmission to wholesale rates. The results
further show that there was a higher speed of adjustment during more market-oriented
policy regimes than less market-oriented eras. Regarding the asymmetric adjustment
of interest rates, the wholesale interest rate shows very weak evidence of asymmetric
adjustment.

Despite the attempt by the two previous studies to analyse the degree of PT in South
Africa, the analyses were evidently limited in scope and focused only on a few interest
rates. Furthermore, both analyses ended in 2004. With constant changes in the financial
and monetary environment, there is a need for further studies that will not only cover
more interest rates, but extend the analysis to more recent periods. Specifically, the current
study follows the line of analysis carried out in Aziakpono et al. (2007), but following
the trend in the global literature extends the study in three important aspects. First, the
current study covers a broad spectrum of interest rates. Hence, unlike Aziakpono et al.
(2007), which only analyses two wholesale rates, this study covers a wider array of interest
rates to provide a more robust result for policy proposals. Second, following Toolseman
et al. (2002), Sander and Kleimeier (2006b), and Aziakpono (2008), we complement
the analysis of the monetary policy regimes with a rolling window technique to trace
the dynamics of interest rate adjustment over time. This is necessary as developments
in financial systems may not always be reflected in the changes in the monetary policy
regime. Finally, the current study extends the analysis to December 2007, thereby
providing the most up-to-date analysis of interest rate adjustment in South Africa.
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4. Methodology

Data and sources

his section will investigate the PT of changes in the official interest rate to market

interest rates in South Africa. Our aim is to cover as broad a spectrum of market
interest rates as possible. To this end we collected data on six market interest rates series.
All the series are obtained from the International Monetary Fund (IMF) International
Financial Statistics (IFS) CD ROM of May 2008. The interest rates series used are:
the Bank rate (BR), lending rate (LR), deposit rate (DR), money market rate (MMR),
Treasury bill rate (TBR) and government bond yield (GBY). The Bank rate® is the rate
at which the SARB discounts commercial papers to commercial banks (line 60 of the
IMF IFS); the deposit rate is the rate on 88-91-day-notice fixed deposits (line 601); the
lending rate represents the prime lending rates of major commercial banks (line 60p);’ the
money market rate is the rate on interbank deposits at call (line 60b); while the Treasury
bill rate is the tender rate on 91-day bills (line 60c). The government bond yield is the
secondary market yield on bonds with maturities over 10 years (line 61). All rates were
measured in level.

Our sample covers the period January 1980 to December 2007."° We carried out three
sets of analyses. First, we carried out the analysis for the entire sample period. Second,
in order to capture the effects of different monetary policy regimes we subdivided the
sample period to capture the approximate monetary policy regimes!' as discussed in
Section 3, namely January 1980 to December 1985, January 1986 to April 1993, May
1993 to February 1998, March 1998 to September 2001 and September 2001 to December
2007.12 Lastly, we used a rolling sample period of six years (72 observations). Therefore,
we analysed 23 samples from January 1980 to December 1985, as well as the intervening
periods until January 2002 to December 2007. The rolling window analysis enables us to
trace the dynamic development of PT over time. This is necessary as developments in the
financial system and the economy other than monetary policy changes can also affect PT.
Unlike the analysis based on the monetary policy regimes, the rolling window analysis
will capture the dynamic development of the interest rate PT in the economy over time.

Figure 1 presents a graphical plot of changes in each of the interest rates over time.
As is evident from the figure, changes of varying magnitude have been made to the bank
rate (repo rate) over time. Such changes, which have been either an upward or downward
adjustment to the bank rate, range between 50 and 200 basis points, and sometimes up
to 300 basis points. This illustrates the importance attached to the adjustment of the
Bank rate as a tool of monetary policy. Of the other interest rates, the commercial bank

25
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lending rates followed the changes in the BR closely, followed by the deposit rate and
Treasury bill rate. Changes in the government bond yield reflect changes in the BR the
least, followed by the money market rate. With the exception of the lending rate, the
other interest rates tend to adjust more frequently and with a lower magnitude than the
bank rate. This is especially the case with GBY and MMR. One can also observe smaller
adjustments in all the interest rates from 1998.

Figure 1: Changes in interest rates, 1980-2007
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Note: D represents changes in the relevant interest rate

Table 4 presents the results of a simple correlation matrix for the level and first
difference series for the entire period. As the table shows, the LR has the highest
correlation with the BR, a correlation of 72%, which is followed closely by the TBR,
with a correlation coefficient of 71%. The MMR is also fairly highly correlated with
the BR, with a correlation coefficient of 61%. The least correlation occurs in the GBY,
with a correlation coefficient of 31%, followed by the DR with a correlation coefficient
of 35%.

In what follows, we present the method used to analyse how changes in the BR are
transmitted to the other interest rates. In particular, we are concerned with the magnitude
and speed of PT and whether there is asymmetry in the PT.
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Table 4: Correlation matrix

Lelvel Series

BR DR GBY LR MMR TBR
BR 1.00
DR 0.94 1.00
GBY 0.70 0.73 1.00
LR 0.99 0.94 0.70 1.00
MMR 0.96 0.95 0.69 0.96 1.00
TBR 0.98 0.96 0.70 0.98 0.98 1.00
First difference series
DBR DDR DGBY DLR DMMR DTBR
DBR 1.00
DDR 0.35 1.00
DGBY 0.31 0.19 1.00
DLR 0.72 0.50 0.31 1.00
DMMR 0.61 0.37 0.25 0.58 1.00
DTBR 0.71 0.40 0.43 0.77 0.65 1.00
Observations 335 335 335 335 335 335

Source: Computed by authors

The model

The primary model showing the relationship between the interest rates is specified as:
MR =a,+a BR +¢ D

where BR represents the official interest rate, exogenously determined by the SARB; MR
denotes the endogenously determined market interest rates (here LR, DR, TBR, MMR
and GBY); ¢, is the stochastic error term; while o, and a, are the long-run parameters,
respectively. Based on the cost-of-funds approach, the constant term o denotes the fixed
markup/markdown on the retail interest rates (LR and DR). For the lending rate, the
constant term includes the credit risk premium (Marotta, 2009). It is expected that 0 <
a,<1.If a, is close to zero, the degree of long-run PT is slow, while a value of 1 for the
a, implies a complete PT. Because of market imperfections, asymmetric information,
fixed menu cost, high switching cost, and adverse customer reaction, it is unlikely that
the value of &, will be equal to 1. It is also possible that  could record a value higher
than 1, in which case there is over-pass-through. This may occur where banks charge
higher interest rates in an attempt to offset the higher risks resulting from asymmetric
information, rather than reducing the supply of loans (De Bondt, 2005).
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Estimation technique

he econometric technique used for estimating Equation 1 depends on the time series

properties of the data: whether the variables are stationary at level or not, and if they
are nonstationary at level, and whether they are cointegrated or not. Therefore, a natural
starting point for the analysis is to test all the series for unit root. This study uses the
modified Dickey-Fuller (DF) test, based on a generalized least squares (GLS) detrending
series (commonly called the DF-GLS test), as proposed by Elliot et al. (1996), and the
Ng and Perron (2001) tests for unit root. In contrast to the standard Dickey-Fuller and
Phillip-Perron (PP) tests that are commonly used, which have been criticized for their
poor size and power properties," Elliot et al. (1996) have shown that the DF-GLS test
has good size and power properties. Similarly, the Ng and Perron (2001) test, which is
another modification of the standard augmented Dickey-Fuller (ADF) test, has good size
and power properties (Rapach and Weber, 2004). In both tests, the unit root hypothesis
is tested against the alternative of no unit root.

If the series are found to be stationary at levels, Equation 1 will be estimated using
the ordinary least squares (OLS) technique. However, if the series are not stationary
at level, but stationary at first difference, the cointegration test will be carried out to
establish whether or not the pair of the series is cointegrated. If the pair of the first
differenced stationary series is not cointegrated, then Equation 1 will be estimated
with the first differenced series to avoid the problem of spurious regression. Thus the
estimation equation becomes:

n m
AMR, =6,+ 6, ABR + 53 ABR_ + 1 Y, AMR_ +¢, )

i=1 j=1

where the symbol A represents a first difference of the relevant variables as defined
under Equation 1 above, and n and m denotes the number of lags chosen based on the
significance of the lag in a general to specific framework with a maximum lag set at
four. 6,and J, are short-run intercept and slope coefficients. The slope coefficient, J,,
is interpreted as a short-run immediate PT. As noted in the previous section, due to
menu costs and information asymmetry, the short-run PT (J,) will be different from the
long-run PT («,) and therefore we also use the gap between the two as an indication of
the stickiness of interest rates. Following Kwapil and Scharler (2009) we compute the
long-run PT (a,) from the parameters of Equation 2 as:

o =(2n§i)/( ilj) 3)
=1

i=0

For cointegrated series the study uses the asymmetric error correction model, as
indicated in Charoenseang and Manakit (2007), De Graeve et al. (2007), and Scholnick
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(1996) following Hannan and Berger (1991) and Neumark and Sharpe (1992). The
benefit of this method derives from the fact that it can be used to test for differences in
adjustment in interest rates when they are above or below their equilibrium level. In
addition, it can be used to determine how long it takes for the interest rates to adjust to
changes in the official interest rate.

Before describing the asymmetric error correction method used for cointegrated
series, we first turn attention to the methods used to determine whether or not the pair of
interest rates is cointegrated. The study employs four approaches to test for cointegration
in the pair of interest rates: the Johansen maximum likelihood approach,'* the Engle-
Granger approach, the cointegrating regression Durbin-Watson (CRDW) test and the
error-correction-based test. Given that the first three methods are fairly well known in the
literature, we do not discuss them here and only briefly describe the fourth method.

The error-correction-based cointegration test, popularized by Banerjee et al. (1986),
Campos and Ericsson (1988), Kremers (1989), Hendry and Ericsson (1991) and Kremers
et al. (1992), uses the t-ratio of the coefficient on the error-correction term in a dynamic
model of Equation 4 as follows:

n m
AMR =6, + 0,ABR + 3, ABR  +1 D AMR_ + ¢EC  +) 4)

i=1 j=1

where, as noted earlier, the symbol A represents a first difference of the relevant variable,
@, is the white noise error term, 9, is the short-run PT and /, is the coefficient of the lagged
dependent variable. EC is the residual from the cointegrating regression based on the
OLS estimation of Equation 1. ¢ is the coefficient of the error correction term, which
measures the degree of adjustment to equilibrium. Following Kremers et al. (1992),
we test the null hypothesis ¢ =0, i.e., that MR and BR, are not cointegrated. If, based
on the t-ratio, the null hypothesis is rejected at conventional levels of significance, we
can conclude that there is cointegration between the pair of interest rates. Thus market
forces are in operation to restore long-run equilibrium following a short-run disturbance.
Kremers et al (1992) noted that the error-correction-based test is preferable to the Engle-
Granger method, because it uses available information more efficiently than the latter.
Therefore, in bivariate analysis many authors tend to rely on the results of the error-
correction-based test as opposed to the other methods (see, for example, Weth, 2002; De
Bondt, 2005; Sander and Kleimeier, 2004; 2006a, b; and Aziakpono et al., 2007). If the
various methods provide conflicting results, we follow the trend in the recent literature
and base our conclusion on the error-correction-based test, even if the other methods do
not find evidence of cointegration.

Asymmetric error correction framework

f cointegration is found between the variables, an error correction model would be

estimated for the relationship to examine the short-run dynamics using Equation 4.
From Equation 4, following Doornik and Hendry (1994) and Scholnick (1996), we
compute the mean lag as follows:
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ML=(1-6)/¢ (5)

Equation 5 represents the adjustment lag, or the degree of rigidity, for the symmetric
error correction model. A high ML shows high rigidity or slow adjustment of market
interest rates in response to changes in the official rate. The converse is the case if the
ML is low. However, as noted by Scholnick (1996), this specification assumes that
adjustment is symmetric (i.e., adjustment is the same) when the market rate is above or
below its equilibrium level.

In order to determine the asymmetric adjustment when the market interest rate is
above or below equilibrium level, the residuals from the cointegrating equation are
simply divided into two series, EC*and EC-, where

EC*=EC, if EC>p
EC =0, if EC<H (6)

and

EC =0, if EC<p
EC =0, if EC>u (7)

where [ is the mean of EC. The asymmetric specifications in equations 6 and 7 are
introduced as separate variables (in the form of dummy variables) in the error correction
model, Equation 4, to obtain an asymmetric short-run dynamic equation as follows:

n m
AMR, = 50 + 51ABRt + 5i ZABRH + /1i 2 AMRH‘ + ¢1Ect-1 + ¢2Ect-l @, (®)

i=1 i=1

where ¢ and ¢, are the coefficients of the error correction term when the interest rate is
above and below equilibrium, respectively.
The corresponding asymmetric means lags are derived as:

ML*=(1-5)/ ¢, ©

and
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ML =(1-5)/ ¢, (10)

The mean lags in equations 9 and 10 are the asymmetric adjustment lags in the market
interest rates if they are above and below their equilibrium means, respectively. The
absence of asymmetry is tested using the Wald test based on the restriction that ¢, = ¢,
in Equation 8. If equality is accepted there is no asymmetry, otherwise asymmetry exists.
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5. Empirical results

Ng and Perron (2001) tests. Tables A1 and A2 in the Appendix present the unit

root test results: Table A1 presents results for the rolling window, while Table
A2 presents results for the regimes. Overall, the unit root results suggest that the interest
rates are I(1) series.

The empirical analysis commences by testing the unit root using the DF-GLS and

Cointegration test results

As described earlier, we used four methods to test for cointegration in the pair
of interest rates: the Johansen maximum likelihood method, the Engle-Granger
method, the CRWD test and the error-correction-based test. Tables A3 and A4 in the
Appendix present the rolling windows and regimes, the summary of the cointegration
tests,'s the long-run PT, the short-run PT, the symmetric error correction coefficients
and the symmetric mean lag.

Overall, the four cointegration tests are largely in agreement in either accepting
or rejecting the null hypothesis of no cointegration. In most cases, where there are
discrepancies, the error-correction-based test, along with some other cointegration
methods, could not lead to acceptance of the null hypothesis of no cointegration.
Moreover, the results of the rolling windows and the policy regimes are quite similar
for all the interest rates. Comparing the different interest rates, the results suggest that
the strongest evidence of cointegration occurs in the pair with the lending rate, the
Treasury bill rate and the money market rate, where in each case the null hypothesis of no
cointegration could not be rejected in two rolling windows and one regime. In the case of
the lending rate, in the last rolling window and regime, the LR reflects the BR so closely
that the models could not be estimated. The least evidence of cointegration was found
with the GBY, where the null hypothesis of no cointegration could not be rejected in 10
out of 23 rolling windows, three out of five regimes and in the full sample. Alongside
the GBY is the deposit rate, where the null of no cointegration could not be rejected in
five out of 23 rolling windows and in one out of six regimes, including the full sample.

Long-run and short-run pass-through

igures 2 and 3 present the respective graphical plots of the long-run and short-run
PT coefficients for the rolling window and regimes. Broadly speaking, as the results

32
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show, with the exception of GBY and during the periods when cointegration was not
found in DR, TBR and MMR, the long-run PT of all the interest rates is quite high,
hovering around one, thus suggesting an almost one-for-one PT in the long run for
either the regimes or the rolling window and the full sample. The high interest rate PT
in this study is consistent with the findings of other emerging markets studies (see, for
example, Sander and Kleimeier, 2006b for Central and Eastern European countries).
This suggests a relatively efficient long-run monetary transmission within the money
market. Consistent with the liquidity premium theory of the yield curve, the long-run
PT to the capital market interest rate is far lower than the other interest rates for all the
periods. This is also consistent with the finding of earlier studies that show that the
shorter the maturity of an interest rate, the faster and larger the PT (see, for example,
Egert et al. 2007; and Espinosa-Vega and Rebucci, 2002). This indicates a decreasing
effect of monetary policy as the transmission works through the different stages of the
transmission mechanism before it eventually reaches the ultimate goal of the policy.

Figure 2: Long-run and short-run PTs for rolling windows
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Next, attention is turned to the short-run PT. As noted in Section 3, the gap between
the long-run and the short-run PTs also indicates whether interest rates are sticky or not
in the short run. As is evident from Figure 2, and as expected, the short-run PTs were
lower than those of the long-run PTs. However, for all the interest rates the gap between
the long-run PT and the short-run PT has been decreasing in recent years.
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It is worth noting that the short-run PTs have increased during the last monetary
policy regime, corresponding to the era of inflation targeting. Thus, the improvement
in the transparency and credibility of monetary policy during the inflation targeting era
has helped to improve the speed of transmission of monetary policy.

Figure 3: Long-run and short-run PTs for regimes

Long-runPT

Short-run PT

Jan-80-Dec-85 Jan-86-Apr-93 May-93-Feb-98 Mar-98-Aug-01 Sep-01-Dec-07 Jan-80-Dec-07

= LR = DR " TBR =MMR = GBY

Source: Based on authors’ computation

A close examination of the relationship between the long-run and short-run PTs vis-a-
vis the developments in the monetary and financial environment show some agreement.
The first observation relates to the effects of the implementation of the recommendation
of the De Kock Commission. The effect can be observed in the rolling windows of
1980-1985 and 1986—1991. Implementation of some of the recommendations began
not too long after submission of the interim report in 1978, however, the effects may
not have been fully evident until the early 1980s. Hence, although a high long-run PT
was observed during those periods, market interest rates were still sticky in the short
run. However, the stickiness varies across the market interest rates. While the money
market and Treasury bill rates appear to have responded to the reforms quite quickly, the
bank interest rates, and lending and deposit rates persisted and only responded gradually.
For the TBR and the MMR, the short-run PTs were close to one, and for the MMR the
short-run PT was virtually equal to the long-run PT. The response of the TBR and MMR
during the period is consistent with the observation of the De Kock Commission at the
time they were completing the final report. It observed that “the Treasury bill market
today is broader and much more active and competitive than five or ten years ago, and
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produces more realistic and market-related interest rates” (De Kock Commission, 1985:
A31). The same was observed about the money market.

With regard to bank interest rates, there are differences in the level of response between
the two rates. The deposit rate was more rigid than the lending rate. As the competition
in the banking market increased following deregulation, the short-run PT increased in
both interest rates and the gap between the long run and short run gradually narrowed.

Another observation is that, with the exception of the lending rate, when there was no
cointegration between market interest rates and the official rates, the short-run PTs also
recorded very low values. These occurred largely during the mid-1980s to mid-1990s.
Interestingly, those periods correspond to the era of political crisis in South Africa. In
the period 1986 to 1993 there was a collapse in domestic investment and huge capital
flight due to political and economic uncertainties. The combination of the difficulties
experienced during those periods must have culminated in the weak transmission of
monetary policy that is evident in the low PT. However, as the political situation improved
following the 1994 election and the eventual inauguration of multiracial democracy
and the subsequent lifting of the remaining financial sanctions against the country,
the economy and the financial systems gained stability and the monetary transmission
process also improved.

Mean adjustment lags and asymmetric adjustment
M ean adjustment lags

Along with the magnitude of the adjustment in the long run, a major concern for policy
makers is the speed of the transmission: whether it is quick or sluggish. In other words,
the question is how long it takes for the full adjustment to be accomplished in the long
run. As noted by Marotta (2009), from a policy point of view, a reduced long-run PT
could be offset by faster adjustment to it. Moreover, policy makers are interested to
know whether the adjustment in bank interest rates is asymmetric or not. The results of
the mean adjustment lags are reported in Tables A3 and A4 in the Appendix, while the
results of the asymmetric adjustment are reported in Tables 5 and 6, with Table 5 reporting
the results for the rolling windows and Table 6 the regimes including the full sample.
Overall, the mean lag results mirror the spread between the long-run and short-run
PTs. A closer look at the mean lags across the rolling windows and regimes reveals
three groups of interest rates. First is the LR with low mean lags of less than a month
throughout the periods. This suggests a fairly high speed of adjustment in the commercial
bank LR to changes in the official rate. The second group comprises DR, TBR and
MMR, where the full adjustment is slower than the LR and often more than one month.
Of the three interest rates, the DR appears to have the highest mean lag, and, therefore,
the slowest speed of adjustment. The last interest rate is the GBY, which has the slowest
speed of adjustment compared to the other interest rates. On average, for the periods
where cointegration was found, it takes approximately seven months for the GBY to
respond fully to a change in the official rate. This further suggests that the transmission
of monetary policy action to the ultimate goal could take a considerable amount of time.
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Again, as manifested in the short-run PT, during the 1980s the mean lags for TBR
and MMR were very low, indicating a high speed of adjustment. For example, for the
TBR during the first four rolling windows (1980-85 to 1983—88), the long-run PT was
accomplished, on average, in 14 days. In the case of the MMR, the speed of adjustment
was even faster for the same period; it averaged two days for full long-run PT to be
accomplished. As noted earlier, this reflects the intensity of activities and competition in
the Treasury bill and interbank money markets, which ultimately produced more realistic
and market-related interest rates following the implementation of the recommendations of
the De Kock Commission. In the case of bank interest rates, the speed was much slower.
The lending rates for the first four rolling windows averaged 15 days for the long-run PT
to be accomplished, while the deposit rate took an average of three months during the
same period. However, as the competition in the banking sector gained momentum in the
latter part of the 1980s, the speed of adjustments increased significantly, especially for
the deposit rate, dropping to an average of 13 days and 22 days for lending and deposit
rates, respectively, in the next two rolling windows.

Subsequently, the effect of the political and economic uncertainties had an adverse
effect on the transmission mechanism of monetary policy. This is evident in the TBR
where the speed of adjustment slowed for the period captured by the rolling windows
from 1985-1990 to 1990-1995, but peaked during the 1989-1994 rolling window when
it took an average of six months and 25 days for the long-run PT to be completed. In
the interbank money market, the effect of the uncertainty subsided quite quickly, only
manifesting during the three rolling windows from 1984—1989 to 1986—1991. During
these periods, the average speed of adjustment dropped to about 28 days for the long-run
PT to be realized. This was a significant drop from an average of two days in the earlier
four rolling windows. In the retail banking sector, the effect of the uncertainties was more
prolonged in the deposit market, where it persisted for about five rolling windows, and
for most of these periods cointegration could not be found between the official rate and
the deposit rate. By contrast, the effect on the lending rate was quite swift, occurring
during the rolling windows of 1989-1994 and 1990-1995, with an average speed of
adjustment of 22 days. Lastly, in the case of the long-term debt market, the effects
appeared to reach their peak during the 1989-1994 and 1990-1995 rolling windows,
when it took an average of nine months and seven days, and 12 months and three days,
respectively, for the full adjustment to be completed.

The post-1994 period, captured in the rolling windows between 1992—1997 and
1998-2003, appears to have had a very positive effect on the transmission mechanism
of monetary policies. Apart from the political stability, the good macroeconomic policies
and the new accommodation policy (from May 1993 to March 1998, and the modified
systems from March 1998 to September 2001 and September 2001 to May 2005) must
have played a role in the apparent improvement in the transmission mechanism of the
period. As the results show, the speed of adjustment of the lending rate for the seven rolling
windows was, on average, about 19 days, which is about three days faster than during
the era of uncertainty. In the case of the deposit rate, the average speed of adjustment for
the period was about 24 days; a remarkable improvement from the crisis period when the
long-run relationship between the deposit rate and the official rate collapsed. During the
same period, the TBR took an average of one month and two days for the full long-run
adjustment to be completed, while it took 28 days for the MMR.
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With regard to the government bond yield, the speed of adjustment stood at an average
of five months and nine days in the first four rolling windows stretching from 1993—-1998
to 1996-2001. This was also a significant drop from the earlier four rolling windows
when the speed of adjustment stood at nine months and 19 days.

Lastly, there is some decline in the speed of adjustment in most of the interest rates
(but most apparent in the MMR) from the 1999-2004 to the last rolling windows. For
most interest rates, the declined in the speed of adjustment peaked during the 1999-2004
and 2000—2005 rolling windows. The history of the financial system during this period
suggests that the weakened monetary transmission mechanism could be attributed to the
financial crisis in South Africa around 2001/02 concerning the demise of Saambou Bank
Ltd in 2002, then the seventh largest bank in the country. This becomes more evident
when one considers the fact that the MMR, the interbank deposit at call, experienced the
worst decline in the speed of adjustment during that period, falling to an average level
of six months and 10 days for the two rolling windows (1999-2004 and 2000-2005),
from an average of 28 days in the previous seven rolling windows. For other interest
rates the speed of adjustment stood at 22 days for the lending rate and two months for
deposit as well as Treasury bill rates. Evidently, the banking crisis of that period must
have made interbank deposits (especially with the smaller banks) unattractive, thereby
weakening the transmission mechanism through that channel. Nevertheless, despite the
banking crisis the relatively high long-run and short-run PTs during this period may
be a result of the inflation targeting regime since 2000, which has introduced greater
transparency in the conduct of monetary policy. The transparency of inflation targeting
must have helped to offset the negative effects of banking crises on the transmission of
monetary policy (see Liu et al. 2008; and Kleimeier and Sander, 2006). The results of
the last rolling window suggest that as the effects of the crisis died off and that of the
inflation targeting regime become stronger, the speed of adjustment started to increase.
Thus, we believe that the speed of adjustment will increase further if the SARB continues
to implement inflation targeting.

Asymmetric adjustment

The question of whether or not there is asymmetry in the adjustment of commercial bank
rates is investigated using the Wald test, by testing the equality between the coefficients
of the positive and negative residuals in the asymmetric error correction model. The test
is limited to commercial bank lending and deposit rates, as the theoretical argument in
the literature focuses on the behaviour of banks (see, for example, Hannan and Berger,
1991; and Scholnick, 1996). The results of the asymmetric mean lags are reported in
tables 5 and 6. Based on the rolling window analysis, the results suggest the existence of
asymmetry in lending rates, with the null hypothesis of no asymmetry being accepted in
only six out of 21 cases where cointegration was found. In the 15 cases where the results
suggest asymmetric adjustment in the lending rate, there are some indications that the
direction of asymmetry had changed over time. In the rolling windows of 1980-1985
and 1983-1988, the lending rate was significantly more rigid in downward adjustment
than upward adjustment, thus lending support to collusive behaviour by banks in the
credit market. By contrast, in the rolling windows of 1993-1998 and 1997-2002, the
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lending rate was more rigid in adjusting upward, thus supporting the theory of negative
customer reaction. Similarly, although the Wald test was not statistically significant in
the last rolling window where cointegration was found, the evidence tended towards the
negative customer reaction hypothesis as opposed to the collusive hypothesis.

Based on these regimes, the Wald test suggests that there is asymmetry in the lending
rate in four out of five regimes, including the full sample. The only regime where there
was no evidence of asymmetry is the second regime, from January 1986 to April 1993.
For the first and third regimes and the full sample, the lending rate adjustment was
more rigid downward than upward, and it was particularly rigid during the first regime
(1980-1985). In the fourth regime, from March 1998 to August 2001, the adjustment
of the lending rate was more rigid upward than downward. Therefore, the results of the
regimes are consistent with those of the rolling windows. Overall, the evidence seems
to suggest that the banks are becoming more sensitive to customer reaction in the credit
market than in being collusive, as suggested by Scholnick (1996), Lim (2001) and De
Bondt (2005). This is a welcome development given that the banking sector is still highly
concentrated and it suggests that the banks are becoming more competitive rather than
collusive in the credit market.

In the case of the deposit rate, there are some indications of asymmetric responses
to changes in the official rate. This is more evident when one considers the rolling
windows and the full sample results. In the instances where there is statistically significant
asymmetric adjustment, the evidence suggests that there is rigidity in the deposit rate
moving upward rather than downward when there is a change in the official rate, thus
confirming the evidence of collusive behaviour among banks in the deposit market, as
suggested by Hannan and Berger (1991) and Neumark and Sharpe (1992). In contrast
to the lending rate adjustment that supports the negative customer reaction hypothesis,
the deposit rate’s adjustment suggests collusive behaviour among banks. This may call
for some intervention on the part of the regulatory authorities to protect customers from
exploitation by banks.
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6. Conclusion

in the official rate and to determine whether the commercial banks’ interest rate

adjustment is asymmetric. The analysis used six-monthly interest rate series — bank
rate, lending rate, deposit rate, Treasury bill rate, money market rate and government
bond yield — for the period 1980 to 2007. The analysis was carried out for the full sample,
a six-year rolling window (to trace the dynamic adjustment of interest rates over time)
and five monetary policy regimes to determine the effect of monetary policy orientation
on the nature of the adjustment. The empirical analyses comprised cointegration and
asymmetric error correction models.

The findings of this study have a number of implications for monetary and financial
policies. First, the high speed of adjustment of market interest rates to monetary action
during the periods of market-oriented reforms suggests that interference with market
forces may further slow down the PT process, thereby reducing the effectiveness
of monetary policy. There are some indications that the formal accountability and
transparency entrenched in the inflation targeting regime since 2000 have been helping to
improve the speed of monetary transmission. Further improvements in the accountability
and transparency of the monetary policy framework would be a step in the right direction.
Second, the stable and high speed of PT to the prime lending rate of commercial banks
may be an indication that targeting the prime lending rate of commercial banks (the
practice in the previous regime) may be as effective as targeting the prime interbank
lending rate, in line with current practice. Moreover, the declining effect of monetary
transmission through the stages of the transmission mechanism, as shown by the weak PT
to the capital market interest rate, is an indication that it may take a very long time before
the effect of a monetary policy action, such as changing the repo rate, can be felt.

The finding that banks may be behaving in a collusive manner in the deposit market
may call for some forms of intervention to ensure that depositors are protected from
exploitation by banks. Any exploitation in the form of low interest earnings on deposits
may further worsen the already low-saving habit of the population. However, it is worth
noting that despite the high level of concentration in the banking industry in South
Africa, the short-run PT is on the increase. This suggests that concentrating the banking
system in four major banks (that is, the four pillars supported by the government) may
not be a bad idea. Any intervention aimed at preventing exploitation of depositors may
not be targeted at reducing the level of concentration; instead, regulations may target
more transparent banking operations to ensure that banks do not extract unnecessary
funds from depositors.

This study examined the degree of response of market interest rates to changes

42
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Notes

1. Consistent data on the earlier period are not readily available.

2. Because of the control on interest rates, companies and individuals bypassed the banking
system and increasingly made direct loans.

3. The open market operations entail the outright sale or purchase of domestic securities.

4. The accommodation granted by the SARB refers to “the financial assistance or ‘refinancing’
granted to banks and discount houses at their instance, either in the form of rediscounting
Treasury bills and other acceptable financial instruments or in the form of collateral lending
against the security of such instruments” (De Kock Commission Report, 1985: A18).

5. The broad monetary aggregate, M3 was used (this includes notes and coin held by the
public, plus all types of deposits, short, medium and long-term, of the domestic private
sector with South African banking institutions). Between 1986 and 1998 the target range
or guideline was announced on an annual basis, but, subsequently, the guideline was
operated on a three-year basis.

6. Although, following the submission of the Commission interim report in 1978 some market-
oriented reforms were introduced in 1979, they become more manifest from 1980.

7. For a discussion of the expectation theory and the liquidity premium theory of the yield
curve, see Mishkin (2007).

8. In March 1998, the SARB rate was introduced as the repurchase agreement rate (repo
rate) with the introduction of the repo system.

9. Regarding the commercial banks’ interest rates, following some of the earlier studies (see,
for example, Hofmann and Mizen, 2004; De Graeve et al., 2004; Sander and Kleimeier,
2006a; and Aydin, 2007), it would have been more insightful to use different interest rates
according to financial products across the commercial banks. However, the lack of data
on such interest rates compels us to limit the analysis to the selected interest rates.

10.  We exclude the 1970s in the analysis because the period was dominated by heavy
government regulation of the financial system and interest rate controls that left little room

for interest rate adjustment.

11.  The monetary policy regimes are based on changes to the accommodation policy of the
SARB, which focuses on the operational procedure of monetary policy. Although monetary
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policy frameworks have changed over time in terms of targets, such as the monetary
targeting of the 1980s, the eclectic monetary policy approach in the late 1990s, and the
current inflation targeting from 2000, the operational procedure has continually been
dominated by the accommodation policy of the SARB, complemented by open market
operations and variable cash reserve requirements. For the purpose of this discussion we
focus on the operating procedure, mainly the accommodation policy, rather than the target
framework. The effect of inflation targeting is captured in the last two rolling windows.

For the purpose of the empirical analysis, the last two monetary policy regimes, from
September 2001 to December 2007, are grouped together. This is to avoid the problem
of the small degree of freedom given the limited observations in some of the regimes.
Moreover, the operation of the repo rate remains the same during this period.

The poor size and power properties refer to the tendency to over-reject the null hypothesis
of nonstationarity when it is true and under-reject it when it is false. See Harris (1995: 39)
for a detailed discussion of these problems as they relate to ADF and PP unit root tests.

See Aziakpono (2008) for a description of how the test was used.

The full results of the cointegration tests are available from the authors on request.
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Table A2: Unit root results for regimes
BR DR GBY LR MMR  TBR

1980M1-1985M12

DF-GLS Level Intercept -0.75  -0.55 0.05 -0.83 -0.77  -0.86
Intercept & trend -1.12 -1.32 -2.4 -1.89 -1.21  -1.58

1st Diff  Intercept -5.84a -8.13a -5.26a -6.18a -7.96a -4.83a

Intercept & trend  -6.09a -8.27a -5.3la -6.34a -8.07a -5.02a
NP Level Intercept -1.04 -0.63 0.26 -1.3 -1.07 -1.44
Intercept & trend -4.88 -4.9 -11.9 -15.80c -4.22  -8.49

1st Diff  Intercept -31.50a -35.40a -29.10a -32.50a -35.20a -26.90a

Intercept & trend -32.30a -35.40a -29.20a -32.90a -35.10a -27.80a
1986M1-1993M4
DF-GLS Level Intercept -062 -0.72 -1.65¢ -0.64 -1.04 -1.61
Intercept & trend  -0.26 -0.49 -2.55 -0.3 -0.88 -1.56
1st Diff  Intercept -8.36a -8.43a -5.8a -2.24c  -1.02 -211b
Intercept & trend  -8.47a -8.43a -6.55a -2.36 -1.36 -2.25
NP Level Intercept -0.73 -1.08 -6.48¢c -0.79 -2.27  -5.98c
Intercept & trend  -0.44 -0.85 -13 -0.53 -23 -10.1
1st Diff  Intercept -43.00a -44.40a -31.90a -4.51 -0.77  -7.40c

Intercept & trend  -43.10a -43.90a -36.50a -4.65 -2.15  -7.95

1993M5-1998M2

DF-GLS Level Intercept -0.33 -0.79 -1.89¢ -0.51 -0.64 -0.62
Intercept & trend  -1.52 -1.44 -1.89 -1.61 -1.37 -1.14
1st Diff  Intercept -7.53a -8.22a -4.6a -6.93a -5.92a -6.12a
Intercept & trend  -7.57a -8.26a -4.74b -6.96a -6.51a -6.53a
NP Level Intercept -0.35 -1.28 -8.38b  -0.68 -0.89 -0.79
Intercept & trend  -4.47 -4.52 -8.44 -5.16 -4.21  -3.34
1st Diff  Intercept -28.40a -31.90a -23.70a -28.30a -24.50a -26.30a
Intercept & trend -28.40a -28.70a -23.60b -28.30a -27.10a -27.20a
1998M3-2001M8
DF-GLS Level Intercept -2.37b  -1.55 -1.3 -248b -3.59b -1.42
Intercept & trend  -3.71b -2.72 -2.85 -3.4b -4.78b -2.66
1st Diff  Intercept -4.29a -4.7a -3.87a -521a -59a -3.58b
Intercept & trend  -4.13a -4.73a -4.2a -5a -5.43a -3.63b
NP Level Intercept -2.03 -7.13c  -5.23 -0.89 -0.75 -5.17
Intercept & trend  -1.69 -22.30b -11.7 -1.6 -1.03 -124
1st Diff  Intercept -6.55¢ -19.60a -18.60a -6.00c -4.07 -15.20a
Intercept & trend  -6.38 -18.90b -22.50b -6.36 -4.01 -15.30c
2001M9-2007M12
DF-GLS Level Intercept -1.51 -1.16 -0.78 -1.51 -1.94c -1.35
Intercept & Trend  -1.53 -1.07 -2.29 -1.53 -1.98 -1.35
1st Diff  Intercept -3.22b -5a -7.29a -3.22b -3.03b -3.88a
Intercept & Trend  -3.26b -5.37a -7.32a -3.26b -3.45b -4.54a
NP Level Intercept -6.24c -3.44 -1.6 -6.24c -12.00b -4.25
Intercept & Trend  -7.78 -3.65 -11.4 -7.78 -14.70c -5.02
1st Diff  Intercept -13.20b -28.40a -44.90a -13.20b -14.50b -19.90a

Intercept & Trend -13.4 -30.50a -39.20a -13.4 -17.60b -25.10a

Note: : a= significant at 1% b=significant at 5%  c=significant at 10%
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Abstract

The goal of monetary policy in South Africa is to keep the rate of inflation within the
target band of 3% to 6%. It is generally recognized that the success of monetary policy
in achieving this will, to a large extent, depend on the stickiness of market interest rates
(commercial bank lending and deposit rates, other money market rates and capital market
rates). The stickiness of market rates is often regarded as an obstacle to the smooth
transmission of monetary policy impulses. Yet, a systematic measure of the degree of
response of market interest rates to changes in monetary policy stance has not received
adequate attention in South Africa. Against this backdrop, this paper uses symmetric and
asymmetric error correction modelling techniques and monthly interest rate data for the
period 1980 to 2007 to explore the stickiness of interest rates in South Africa. The study
finds that the speed of adjustment of market interest rates varies across the rates. The
highest speed is in the lending rate, followed by the Treasury bill rate and money market
rate, closely followed by the commercial bank deposit rate, while the government bond
yield has the lowest adjustment speed. Evidence shows that the commercial banks are
becoming increasingly more competitive in the credit market, while the opposite is true
for the deposit market, where the evidence seems to support banks’ collusive behaviour.
To minimize this, regulations may target more transparent banking operations to ensure
that banks do not exploit depositors. Lastly, there are some indications that the formal
accountability and transparency measures entrenched in the inflation targeting regime
from 2000 have helped improve the speed of monetary transmission.

JEL Classification: E43, E52, E58, F36

Key words: Interest rates, monetary policy, asymmetric adjustment,
South Africa, cointegration analysis
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