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A votuminous titerature attempts to exptain the various channeis o f the monetary 

poiicy transm ission mechanism through which centra! banks uitimatety achieve 

price stabiiity. However, most research focuses on interest rate pass-through and 

the demand fo r money phase, whi!e there is iimited research on the demand for 

credit. This study endeavours to contribute to the understanding o f this negtected 

phase o f monetary poticy transmission by expioring the response o f the rea) 

demand fo r bank credit by the private sector to changes in the reai prime rate 

from 1990:1 to 2004:4 in South Africa.

Firstty, the behaviour o f the rea) prime rate in retation to the repo rate is exptored 

using graphica! anatysis. The study observes that an increase in the repo rate 

causes an increase in the rea! prime rate, such that there is atways a margin of 

three or four percentage points between the two rates. Secondty, using 

secondary data, the Johansen methodotogy is used to determ ine the retationship 

between the demand fo r bank credit and its determ inants (GDP, inftation, rea! 

prime rate and rea! yie!d on governm ent bonds). Two cointegrating retationships 

are found. The Gaussian errors from one cointegrating vector are used to mode! 

the Vector Error Correction Mode!, which provides the short-run dynamics and 

the !ong-run resutts, through the use o f Eviews 5 software.

The resutts o f the study show that white a!! other variabtes are negativety retated 

to the demand fo r bank credit in the tong-run, GDP has a positive influence. !n



the short-run, yieid on government bonds and inf)ation coefficients depict a 

positive association, whiie the coefficients o f reai prime rate and GDP are 

negative. The error correction coefficient is -0.32, which impiies that a 32% 

adjustment to equiiibrium happens in the demand fo r bank credit in a quarter and 

that the compiete adjustment takes about three quarters to comptete. Thirdiy, the 

generaiised impuise responses resuits indicate that the impact on the reai prime 

rate affects the demand fo r bank credit from the first quarter. The study 

conciudes that the reai prime rate has a negative impact on the demand fo r credit 

both in the short-run and iong-run.
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CHAPTER ONE  

!NTRODUCT!ON

1.1 CONTEXT OF THE STUDY

Throughout the wor!d, most centra! banks' monetary poiicy initiatives aim to 

achieve and maintain price stabiiity and the South African Reserve Bank (SARB) 

is no exception. The SARB's primary objective^ o f monetary poiicy is to protect 

the vatue o f the currency (attain price stabitity) so as to obtain batanced and 

sustainabte reai econom ic growth in the econom y over the medium and iong- 

term (Mboweni, 2000a:1).

in order to attain price stabiiity, the SARB sets in motion a sequence o f econom ic 

events (referred to in the iiterature as the transmission mechanism of monetary 

poiicy) through its monetary poiicy operationai framework. The speed and 

effectiveness o f this sequence o f events greatiy depends on the structure and the 

depth o f the econom y's financiai system (Loayza and Schmidt-Hebbei, 2002:9). 

in the South African context, the banking system and the money market are the 

first iink in the transmission mechanism. This means that banks have a 

paramount effect on the effectiveness o f monetary poiicy and have the potentiai 

to either faciiitate an environm ent that promotes stabiiity or that may contribute to 

financiai instabiiity.

The SARB has adopted the cash reserve system o f monetary controi in order to 

infiuence the infiation outcome. This framework is centred on infiuencing the 

overaii tending poiicies o f banks and the demand fo r money and credit through 

changes in bank iiquidity and interest rates in the money market (Faure, 

2003a:21).

'  T h i s  o b j e c t i v e  i s  c l e a r l y  a r t i c u l a t e d  i n  b o t h  t h e  C o n s t i t u t i o n  o f  t h e  R e p u b i i c  o f  S o u t h  A f r i c a ,  A c t  

N o .  1 0 8  o f  1 9 9 6 ,  a n d  i n  t h e  S o u t h  A f r i c a n  R e s e r v e  B a n k ,  A c t  N o .  9 0  o f  1 9 8 9 .



The cash reserve system invotves the creation o f a bank iiquidity shortage by the 

SARB. The SARB creates this iiquidity shortage (aiso caiied a money market 

shortage) using the cash reserve requirement ratio on banks and various types o f 

open market operations, in this context, iiquidity refers to the cash baiances of 

the banks at the SARB that are in excess o f the mandatory baiances and are 

avaiiabie to the banks to settie transactions with their counterparts (South African 

Reserve Bank, 2002:1). Due to the iiquidity shortage perpetuated by the SARB, 

the banks wiii be bound to borrow cash reserves.

in order to assist the banks to meet their tiquidity deficiency, the SARB aiways 

keeps its discount w indow open so that the banks may borrow cash reserves. 

The SARB charges the banks the repurchase agreement (repo) rate fo r the cash 

reserves. Since the repo rate is generaiiy higher than the market caii rates, the 

banks first compete fo r finances in the private bank-to-bank interbank market in 

order to avoid borrowing from the SARB (Faure, 2005:69). in the event o f not 

being abie to fund themseives in the interbank market, the banks wiii be 

compeiied to borrow funds from the SARB. They borrow by seiiing eiigibie 

securities (treasury biiis, Land Bank biiis, centra) governm ent bonds and Reserve 

Bank debentures) to the SARB, in return fo r cash reserves and paying the repo 

rate on the cash reserves they receive (Du Piooy, 1998:3).

The repo rate has a substantia) infiuence on the private bank-to-bank interbank 

rate and the whoiesaie caii money rate, which in turn infiuence the other tending 

and deposit rates (Faure, 2005:130). The tending rate charged by banks fo r their 

tending to individuais and firms (prime rate) wiii exceed the repo rate by a margin 

sufficient to cover transaction costs and the defauit risk (W hittaker, 2003:5). This 

adjustment in the tending rate in turn infiuences the demand fo r bank credit.

However, the question o f the extent to which the demand fo r bank credit 

responds to changes in tending rate is an empiricai one. in order to determ ine the 

responsiveness o f the demand fo r bank credit to the changes in the tending rate,



the few studies that expiore this reiationship have suggested different modeis 

which are grounded on different theories. The main theories that the studies have 

drawn from are the post-Keynesian and Fisherine theories.

The empirica) work on credit demand was expiored as eariy as the 1930s by 

Tinbergen and severat deveiopments in m odeling demand fo r credit have been 

made since then. There has been a shift from using singte equations to the 

currentiy prom inent estimation procedure caiied the cointegration, error- 

correction framework. Most o f the recent studies that mode! the demand fo r bank 

credit, fo r exampie Fase (1995), Ghosh and Ghosh (1999), Howeits and Hussein 

(1999), Caiza ef a/. (2001a) and ikhide (2002), expiore the dynamics o f the 

reiationship between the tending rate and the demand fo r bank credit by 

empioying the cointegration, error-correction framework. Aii these studies found 

that there was a negative reiationship between the tending rate and bank credit 

demand.

1.2 GOAL OF THE STUDY

A voium inous iiterature attempts to expiain the various channeis o f the monetary 

poiicy transm ission mechanism (see, fo r exampie, M ishkin (1995), Faure (2003a) 

and Smai and De Jager (2001)^). However, most research focuses on the 

interest rate pass-through and the demand fo r money phase, white there is 

iimited research on the demand fo r credit. This study endeavours to contribute to 

the understanding o f this phase o f the monetary poiicy transm ission by studying 

this much-negiected area. The primary goa) o f this study is to estimate the 

responsiveness of the demand fo r bank credit by the private sector to changes in 

bank tending rates (prime rate) in South Africa. As part o f the overaii objective, 

the foiiowing sub-objectives wiii be addressed: firstiy, a brief examination o f the 

prime tending rate behaviour in reiation to the repo rate is made. Secondiy, the 

study anaiyses the determ inants o f bank credit demand, giving speciai emphasis

^  T h e  s t u d i e s  b y  F a u r e  ( 2 0 0 3 a )  a n d  S m a !  a n d  D e  J a g e r  ( 2 0 0 1 )  o u t i i n e  t h e  S o u t h  A f r i c a n  

m o n e t a r y  p o t i c y  t r a n s m i s s i o n  m e c h a n i s m .



to the prime tending rate and finaiiy, the study determ ines how tong it takes for 

the prime rate to infiuence bank credit.

The study o f this kind o f retationship is not oniy timeiy, but atso retevant, given 

the prom inence o f bank credit's infiuence in the conduct o f monetary poticy and 

its significance fo r econom ic activity in South Africa, tn addition, studying this 

reiationship witt show whether credit demand is responding in the manner in 

which the monetary authorities are expecting it to behave fo r monetary poticy to 

be e ffec tua l

1.2 STRUCTURE OF THE STUDY

This study consists o f six chapters, inctuding this chapter. Chapter two tays the 

groundwork fo r the study. This chapter is dedicated to the discussion o f monetary 

poticy imptementation and the tegat, as wett as the institutionat factors that 

facititate the smooth transmission o f monetary poticy. W ithin the discussion, this 

chapter gives a brief examination o f the behaviour o f the prime rate in retation to 

the repo rate by making use o f the secondary data from the various issues o f the 

South African Reserve Bank's Quarterty Buttetin. tt covers the period, 1998-2004 

and makes use o f a graphic representation o f the retationship. This addresses 

sub-objective one.

Chapter three reviews the theoreticat and the empiricat work that exptored the 

demand fo r bank credit (modets). The various determ inants o f the demand fo r 

bank credit that can be used in m odeling the demand fo r bank credit in South 

Africa witt be derived from this chapter.

tn chapter four, the demand fo r bank credit by the private sector in South Africa is 

modetted. The study considers the common determ inants o f the demand fo r bank 

credit derived from the review o f the titerature in chapter three, tn addition, the 

study witt discuss the historicat background o f the bank credit market in South 

Africa and the stytized facts about bank credit to the private sector in South



Africa, it is important to discuss the historicai background o f the South African 

bank credit market because it wi!) highiight the factors that have specificaiiy 

contributed to the outcome of the demand for bank credit over the period o f the 

study that couid be inciuded in the modei.

in addition, this chapter discusses the methods that the study uses to accompiish 

the second and third sub-objectives. To meet the second sub-objective, the study 

empioys the cointegration, error correction framework, which combines the iong- 

run reiationships between econom ic variabies with the ir short-run dynamic 

properties. The underiying concept o f this method is discussed and the various 

steps invoked in the procedure are outiined. Finaiiy, the impuise response 

anaiysis, which is used to accompiish the third objective, is expiained.

in Chapter 5, the research resuits are presented, interpreted and evaiuated 

against the findings o f other studies in the fieid. Chapter six gives a sum mary of 

the conciusions o f the study, it aiso presents recommendations fo r further 

research in the area o f monetary poiicy transmission, in particuiar, the prime rate- 

demand fo r credit phase.



MONETARY P O U C Y !MPLEMENTAT)ON FRAMEW ORK

2.1 !NTRODUCT!ON

Monetary poiicy transm ission is a compiex and interesting topic. There are 

severa! channeis o f monetary poiicy transmission. However, the most prom inent 

one at present in South Africa is the traditionai interest rate channei. The criticai 

eiem ent o f this monetary poiicy transm ission mechanism is the degree and 

speed at which changes in the short-term poiicy rate pass-through to other 

interest rates in the econom y (Bredin ef a/., 2001:3). The sequence of events 

invoived in this channei generaiiy starts with an indirect infiuence by the SARB 

monetary poiicy authorities on the overaii tending poiicy o f banks through 

changes in bank iiquidity and interest rates in the money market (South African 

Reserve Bank, 1997:6).

The nature and scope o f the sequence o f poiicy events iargeiy depends on 

s truc tu ra l iegai and institutionai features o f the country's financiai system (Fourie 

e f a/., 1996:256). in essence, the econom y's financiai market, iegai and 

institutionai arrangements greatiy contribute to the extent and speed o f the 

transmission o f monetary poiicy decisions in that economy.

2.2 !NST!TUT!ONAL ARRANGEMENTS AND AUTONOM Y OF THE SARB

The SARB was estabiished in 1921 as the centra) bank o f South Africa in terms 

of the Currency and Banking Act of 1920 (Gidiow, 2003:49). Among other 

responsibiiities, the SARB is responsibie fo r the formuiation and impiementation 

o f monetary poiicy in South Africa (The Constitution o f the Repubiic o f South 

Africa, Act 108 o f 1996: section 223). The Constitution o f the Repubiic o f South 

Africa, Act No. 108 o f 1996 and the South African Reserve Bank Act No.90 o f 

1989 both cieariy articuiate this responsibiiity.



in order to enabie the SARB to execute monetary poiicy, the Constitution o f the 

Repubiic o f South Africa has given the Board o f the SARB an important degree 

of independence from short-term potitica) pressure. Autonom y or iegai centra! 

bank independence refers to the freedom of the SARB to pursue monetary poiicy 

that is free from potitica! dictation. According to the Constitution o f the Repubiic 

(Act 108 o f 1996: section 224(2)), in pursuit o f its primary objective (exp)ained in 

chapter one), the SARB must perform its functions independent^ and w ithout 

fear, favour o r prejudice. However, the SARB must regu!ar!y consuit the Cabinet 

member responsibie fo r nationa! financia! matters (M inister o f Finance).

The various governments give the centra! banks independence so that they may 

attain price stabiiity by means o f three mechanisms: increasing the credibiiity of 

com mitment to price stabiiity, ensuring that the centra! bank gives price stabiiity 

preference over short-term pub!ic sector goats, such as unempioyment (guarding 

against inflation bias), and imptementing barriers to financing government debt 

(Posen, 1993:42). The significance o f ensuring that price stabitity has preference 

over other macroeconomic objectives is to avoid the probiem of time 

inconsistency. This refers to the poticymakers' tendency to choose suboptima! 

monetary poiicy decisions. An exampie o f such a poiicy m ight be the monetary 

authorities' decision to reduce the !eve! o f unempioyment at the expense o f a 

higher average infiation rate, even though the monetary authorities cou!d achieve 

that same !eve! o f unempioyment at a iower rate o f infiation.

it is important to state that the iega! independence granted to the SARB oniy 

dictates a degree o f freedom  to use the monetary poiicy toots at its disposai to 

achieve monetary stabiiity^ (Van den Heever, 2001:175). it does not give the 

SARB the freedom to pursue its own goais. This means that the SARB is given 

instrument independence and not goai independence, in addition, giving the

^  i t  i s  t h e  g o v e r n m e n t  t h a t  s e t s  m o n e t a r y  p o i i c y  o b j e c t i v e s ,  f o r  e x a m p i e ,  t h e  i n f i a t i o n  t a r g e t ,  a n d  

n o t  t h e  S A R B .  A i i  t h e  S A R B  d o e s  i s  u s e  t h e  t o o i s  t o  p u r s u e  t h e  s e t  t a r g e t .



SARB independence does not guarantee that it wiii use the instruments 

accordingiy fo r manoeuvring monetary poiicy into the right course. Rather, it 

positions the centra! bank that is committed to achieving price stabiiity to do this, 

w ithout any form o f pressure from the government.

2.3 ACCOUNTABiLiTY AND TRANSPARENCY

As a creation of the government, the SARB is not independent, it is accountabie 

to Pariiament and the Government has an important say in its activities 

(Mboweni, 2000a:2). Sections 31 and 32 o f the Reserve Bank Act o f 1989 ensure 

that the SARB does not pursue its own objectives; rather, that it uses its 

discretion to achieve price stabiiity.

in terms o f the Reserve Bank Act (1989: section 31), the G overnor o f the SARB 

must submit an annua) report on the pragmatic impiementation of monetary 

poiicy to the M inister o f Finance, in this way, if the SARB faiis to meet the 

monetary poiicy targets, the governor has to expiain the causes o f the faiiure. 

Section 32 states that the SARB must submit a monthiy statem ent o f its assets 

and iiabiiities and its annuai financiai statements to the Department o f Finance. 

The M inister o f Finance then iays these reports upon the tabie in Pariiament. in 

addition, the governor o f the SARB might be summoned to appear before the 

Pariiamentary Portfoiio Standing Committee on Finance to expiain its monetary 

poiicy stance and to address questions on its view o f financiai and economic 

deveiopments.

Furthermore, according to Section 37 o f the Reserve Bank Act o f 1989, if the 

M inister o f Finance reaiises that there has been a deviation from the primary 

objective or a faiiure to com piy with any provision o f the Act, he may give notice 

to the Board of the Bank in writing to ask them to rectify the defauit w ithin a 

specific time span, if the Board faiis to compiy with the notice, the M inister may 

appiy to the court fo r an order compeiiing the Board to deai with the defauit.



These sections o f the Act attempt to guarantee accountabiiity by increasing the 

transparency o f the authorities' conduct o f monetary poiicy. Foiiowing the 

adoption o f infiation targeting in South Africa, the SARB intensified its efforts to 

communicate and ciarify monetary poiicy, not oniy to the government, but aiso to 

the pubiic at targe. This manner of transparency not oniy creates pubiic interest 

and improves the understanding o f monetary poiicy, but it aiso enabies the SARB 

to defend itseif more easiiy against any undermining o f its authority through 

government pressure (Wagner, 2000:65). Moreover, transparency o f monetary 

poiicy decisions regarding price stabiiity improves the predictabiiity o f monetary 

poiicy and heips ensure that the market participants' expectations are consistent 

with the price stabiiity objectives and this improves the effectiveness o f the 

operation o f infiation targeting (Mboweni, 1999:400).

Monetary authorities have taken severai practicai steps in order to enhance 

transparency and pubiic understanding o f and support fo r monetary poiicy. These 

are the pubiic announcem ent o f the infiation target, expianation o f monetary 

poiicy decisions in a statement that the SARB issues foiiow ing each seven- 

weekiy meeting o f the Monetary Poiicy Committee (MPC) and discussion o f the 

m acroeconom ic deveiopm ents and monetary poiicy actions in the SARB's 

various pubiications (Van den Heever, 2001:175). The pubiications inciude the 

Quarteriy Buiietin, Annuai Economic Review and the Governor's Address at the 

annuai meeting o f sharehoiders.

The monetary poiicy authorities aiso hoid the Monetary Poiicy Forum twice a 

year in major centres. The forum faciiitates an avenue fo r a discussion on 

monetary poiicy decisions and generai econom ic deveiopm ents and ensures that 

the interested market participants get an opportunity to convey their views and 

that the authorities inciude these views in the determ ination o f monetary poiicy 

(Mboweni, 2000a:3). Moreover, the SARB pubiishes the Monetary Poiicy Review 

tw ice a year. The review anaiyses deveiopments in South Africa and the rest o f 

the worid that couid affect infiation and describes the decisions taken by the



SARB. Finaiiy, the governor reguiariy appears before pariiament and participates 

in pubtic discussions (Van den Heever, 2001:176).

2.4 THE O BJECUVES OF MONETARY POLiCY

The primary objective o f the South African Reserve Bank as eariier expiained, is 

to "protect the va/ue o f the currency /h the /nterest o f  ba/anced and susta/nah/e 

econom/c growth /n the Repuh//c" (Constitution o f the Repubiic o f South Africa, 

1996: section 224(1)). The SARB has interpreted this to mean that it has to 

achieve and maintain price stabitity in order to attain the uitimate goat o f 

sustainabie econom ic growth (Mboweni, 2002:1). This does not impiy that the 

centra) bankers have no interest in other macroeconomic objectives, such as 

unempioyment reduction. Rather, the monetary poiicy authorities beiieve that 

they wiii contribute to maximum economic deveiopm ent by achieving and 

maintaining a tow, stabte and predictabie ievei o f domestic infiation (Mboweni, 

2002:1). in turn, a !ow infiationary environm ent requires a stabie financiai 

environm ent - financiai stabiiity (Mboweni, 2000a:1).

2.4.1 Financia) stabiiity

in order to achieve monetary stabiiity (infiation target) in South Africa, the 

monetary poiicy authorities firm iy aim for the uitimate objective o f estabiishing 

and maintaining a stabie financiai environm ent over the medium and iong-term 

(Van der Merwe, 1999:231). The SARB does not regard financiai stabiiity as an 

end in itseif. Rather, it considers it as the key area o f proficiency and the best 

contribution that the SARB can make towards sound and sustainabie 

macroeconomic growth and deveiopm ent (Mboweni, 2000a:1; Wesseis, 

2004:141).

Before engaging in a discussion on how the SARB attempts to achieve financiai 

stabiiity, it is important to define it. The definition o f financiai stabiiity is important 

in that it predeterm ines the conduct and the rote o f monetary poiicy in achieving 

financiai stabiiity (issing, 2003:1). Though there is an ongoing debate with regard



to the generaHy accepted definition o f financia) stabiiity, (see issing, 2003), most 

papers, fo r exampie Mboweni (2000b: 1), give a definition that is system-based, 

as opposed to the definition that is based on voiatiiity o f directiy observabie 

financia! variabtes.

The system-based definition o f financia! stability refers to a "s/fuaf/on /n wh/ch the 

capac/fy o f  /rnanc/a/ /nsf/fuf/ons and m arkets to eWc/enf/y mob/7/ze sav/ngs, 

prov/de //qu/d/7y and a//ocafe /nvesfmenf /s ma/nfa/'ned un/mpa/red" (Crockett, 

2002:1). On the contrary, vo!ati!ity-based definitions "equate f7nanc/a/ sfab/7/fy 

wkh s/tuat/ons wkhouf bank/ng cns/s and w#h asset pnce stab/t/ty, /nc/ud/ng 

/nterest rate smoothness, re/at/ve to some benchmark" (!ssing, 2003:1).

According to the system-based definition (which is the definition in operation in 

South Africa), financia! stabitity does not exdude periodic faiture o f individua! 

financia! institutions and ftuctuations in financia! asset prices (Mboweni, 2000b:1). 

The faiture o f an individua! financia! institution and f!uctuations in the asset prices 

are o f concern onty if the swings in asset prices resuit in a severe misattocation 

o f capita! and if the individua! institutions !ead to system ic risks, that is, impair the 

intermediation ro!e o f the entire financia! system (Crocket, 2002:1; Mboweni, 

2000a:1; tssing, 2003:1).

Financia! stabitity has two eiements, namety, monetary stabiiity and the stabitity 

in the financia! sector. These are ctearty entrenched within the definition of 

financia! stabitity by the SARB. !n the South African context, financia! stabitity 

refers to a situation in which the rate o f inftation is not a m ajor concern o f the 

peopie in making any econom ic decisions and they have a high degree o f 

confidence that the financia! institutions and financia! markets are abte to meet 

their contractua! obtigations w ithout externa! assistance (Mboweni, 2000a:4).

The two etements o f financia! stabitity, price stabitity and stabitity o f the financia! 

sector are high!y co rrec ted  and have a two-way causa! retationship. Faiture to



contro) inflation or bring it to iower ieveis can iead to tighter monetary poiicy, 

exorbitant interest rates, an increase in the non-perform ing ioans o f banks and a 

fait in asset and coiiatera! vaiues, which can cause faiiures in the financia! sector 

(Faure, 2003a:3). Such disruptions in the financia! system wi!) weaken the 

effectiveness o f monetary poiicy in the econom y and couid materiatiy affect 

changes in price ieveis.

2.4.1.1 Stabiiity in the financia! sector

As mentioned earlier, attaining stabiiity in the financiai sector is vitai and 

conducive to attaining a iow and stabie !evei o f infiation. it is important because 

the centra) bank iargeiy impiements monetary poiicy through its operations in 

financiai markets, and the transmission o f monetary poiicy into the reai economy 

depends cruciaiiy on the smooth functioning o f key financiai institutions and 

markets (Ferguson, 2003:8). Recentiy, stabiiity in the financiai sector has 

increased in significance because the financiai sector now piays a greater roie in 

resource aiiocation, due to the advances in information technoiogy and financiai 

iiberaiization, which underpinned a quantum ieap in the roie o f the financiai 

environm ent in shaping econom ic outcomes (Crockett, 2002:2).

The South African financiai sector encompasses the banking, insurance and 

securities industries (Hawkins, 2001:4). Different independent reguiators reguiate 

ai! these three components o f the financiai sector. The Registrar o f Banks, which 

comprises o f the Bank Supervision Department o f the South African Reserve 

Bank, reguiates the banking industry. The Financiai Services Board (FSB) 

reguiates both the insurance and the securities industry, aithough the JSE 

Limited is the actuai, aithough not officiai, daiiy reguiator (Hawkins, 2001: 7).

Aithough aii these components o f the financiai sector are significant to the 

stabiiity o f the financiai system as a whoie, the banking industry is the most 

strictiy reguiated. This mainiy em anates from the uniqueness o f the banks' 

capita) structure and their iiquidity production function, which makes banks more



susceptibie o f instabitities in the financia) sector. According to Macey and O hara 

(2003:97), the banks' capita) structure is unique in two ways. Firstty, banks have 

a tendency to ho!d very iittie equity in comparison with other institutions. 

Secondiy, the banks' tiabiiities are mostiy in the form of deposits. The deposits 

are avaitabte to the depositors on demand whereas their assets often take the 

form o f iong-term ioans that cannot be cai!ed-in' o r easity soid if the bank needs 

to pay its depositors. Consequentiy, this exposes banks to maturity/tiquidity 

m ismatch, which in turn poses risks such as tiquidity risk* and system ic risk 

(Gid)ow, 2003:6).

The Bank Supervision Department o f the SARB seeks to counteract these risks 

and therefore achieve stabiiity in the banking industry by means o f two poiicy 

initiatives (Gidtow, 2003:60). The first poticy initiative o f the Banking Supervision 

Department o f the SARB is to ensure that banks manage the ir risks in a manner 

that m inim izes system ic risk in the banking sector, thereby ensuring the safety o f 

the depositor's money. This is vita) because efficient monetary poticy 

transmission to the econom y at iarge requires a sound banking system (Nei, 

1995:2). Secondty, the SARB acts as a tender o f tast resort when banks face 

adverse financia) pressures. )t is important that the SARB act as a tender o f )ast 

resort because financia) stabitity a)so requires we))-deve)oped markets that are 

efficient in the provision o f finances.

2.4.1.1.1 Risk m anagem ent in the banking industry

Since authorities ticense the financia) institutions to operate onty if they can prove 

that their operations support the objectives o f the regutatory authorities, the 

strategies they adopt have to be consistent with the objectives o f the regutators 

(Fa)kena and Liewettyn, 1999:1). The overa)) objective o f the Bank Supervision 

Department o f the SARB is to contribute domesticaity and in te rn a tio n a l to the 

stabitity and efficiency o f the banking system and depositor protection (Faure,

*  L i q u i d i t y  r i s k  i s  a  " r i s k  t h a t  a  d e p o s i t o r y  i n s t i t u t i o n  w i i i  n o t  h a v e  s u f f i c i e n t  c a s h  o r  i i q u i d  a s s e t s  t o  

m e e t  b o r r o w e r  a n d  d e p o s i t o r  d e m a n d "  ( V a n  Z y i  e f  a / . ,  2 0 0 3 : 4 0 1 ) .



2002:38). The three objectives o f the regutatory authorities in South Africa are: 1) 

to ensure a safe and sound financiat system, 2) to enhance the confidence o f 

and fairness to investors and 3) to ensure an efficient and effective financiai 

system (Faikena and Lieweiiyn, 1999:1). These are discussed further beiow.

7) Safety and soundness o f the f/nanc/a/ system

The financiai system has to be safe in order to faciiitate an environm ent in which 

the pubiic can freeiy trade w ithout fear o f tosing their savings and investments, if 

the financiai system is neither safe nor sound, the banking sector is bound to 

impose uncertainty on both business partners and the regutatory authorities. The 

banks need adequate capita), sufficient iiquidity at aii times and adequate 

transparency towards their sharehoiders and ciients in order to be safe and 

sound (Faikena and Lieweiiyn, 1999:5). The regutatory authorities estabiish the 

safety and soundness o f the financiai system through the capita) adequacy 

requirements, adequate iiquidity requirements and an acceptabie profitabiiity 

profiie.

The measure o f profitabiiity used by the reguiatory authorities in South Africa is 

return on sharehoiders' equity (ROE) and the w ideiy accepted giobai target is 

15% of ROE (Faikena and Lteweiiyn, 1999:22). ROE focuses on the 

m anagement's abiiity to generate profits per rand o f the sharehoiders' equity. 

The significance o f monitoring the ROE ties in the fact that it supports greater 

confidence in a financiai institution, in turn, confidence encourages the market 

participants to save with and borrow from the banks.

On the other hand, adequate iiquidity requirements contribute to the soundness 

and safety o f the banks by enabiing the banks to determ ine the extent o f their 

iiquidity m ismatch because o f the combination o f the ir transactions. The iiquidity 

mismatch shows the extent to which interest-bearing assets exceed interest- 

bearing iiabiiities at different terms (Net, 1995:4). The major risk that this 

mismatch causes is the iiquidity risk. The SARB reports iiquidity risk in Form Di



300 (Ne), 1995:4). The SARB controts this risk through the repo' rate 

accommodation poiicy o f the monetary poiicy authorities, which deais with 

unexpected iiquidity demands.

The third way o f maintaining a sound financia) system is through imposing capita) 

adequacy requirements on the banks. Capitai has to be o f high quaiity, readiiy 

avaiiabie and adequate to meet both reguiatory requirements and the banks' own 

requirements (Mboweni, 2004:2). The significance or reason behind the capita! 

requirements is to ensure that financia! intermediaries operate in ways that are 

financia!!y prudent and fiscatty sound (A!!en, 1997:121). Moreover, adequate 

capita! serves as a cushion that protects creditors' (depositors and other market 

participants that provided !oan finance) ctaims against the tosses that the banks 

m ight incur (Ne!, 1995:2; A!!en, 1997:121).

South Africa adheres to the capitai-adequacy guidetines fo r banks set by the 

Base! Committee on Banking Supervision. Atthough the capita! ratio stipuiated by 

the Capita! Accord is 8% o f risk weighted assets, the South African banks 

maintain 10% o f risk weighted assets as mandated by the Registrar o f Banks in 

2001 (Mboweni, 2004:2). tnformation on capita! adequacy requirements is 

avai!ab!e in Form D! 400 o f the South African Reserve Bank Quarteriy Bu!!etin.

2) Confidence and fairness

The financia! institutions have to obtain the confidence o f and show fairness to 

the users o f their financia! services by providing adequate services and 

protecting the ir invested funds against the consequences o f defautt (Ne!, 1995:6). 

This invoives etim inating bad business practices and possibie confiicts of 

interests and facititating transparency, integrity and good corporate governance 

(Fatkena and L!ewe!!yn, 1999:1).



3 )  E ff ifc /e n c y  a n d  e f fe c f /v e n e s s

An institution needs to be robust to face competition from various institutions, 

whether ioca! o r in ternationa l Robustness refers to the abiiity o f the financiat 

system to remain stabie and efficient under a w ide range o f market conditions 

and shocks (Faikena and Lieweiiyn, 1999:22). The greater the efficiency, the 

greater the potentiai returns fo r sharehoiders and the greater its robustness to 

withstand unexpected shocks.

An institution shouid not oniy be efficient, but aiso effective in its suppiy o f 

financia! services. The institution's services shouid be avaiiabie to a broad 

spectrum o f ciients. in South Africa, the efficiency o f the banking sector is 

determ ined by expressing operating expenses as a percentage o f totai income 

(Hawkins, 2001:25). The efficiency ratio in South Africa was 65% by the end o f 

O ctober 2004, which was good when taking into account that the internationai 

benchmark fo r efficiency was 60% in 2004 (Mboweni, 2004:2). One o f the factors 

that contributed to greater efficiency is increased competition since the 

democratization o f South Africa.

The reguiatory authorities have undergone severai devetopments in an attempt 

to make financia! services more accessibie, since the vast majority o f the 

popuiation in South Africa does not have satisfactory access to the forma! 

banking sector (Kruger, 2004:4). Some o f these deveiopm ents inctude the 

creation o f tiers in the banking system to a!iow sma!!er and more diverse 

institutions to participate in emerging markets and to make financia! services 

more accessibte to different dasses in society (Kruger, 2004:4).

2.4.1.1.2 SARB as a fender of fast resort

The ro!e o f the tender o f !ast resort (LLR) is common to centra! banks around the 

wor!d. However, it differs across the centra! banks in terms of the operationa! 

fram ework through which centra! banks operate in the ir rote as LLR. The LLR 

function entaits making credit facitities avai!ab!e to the banks at the centra! bank



when the banks experience a tiquidity shortage that other financia) or non- 

financia) institutions cannot readiiy satisfy (Fourie e f a/., 1996:59).

White this facitity is avaiiabie to the South African banks, the Banking Supervision 

Department points out that this faciiity is not automatic and m ight not be 

accessibie where there is suspicion o f fraud (Hawkins, 2001:12). The SARB 

extends accommodation in severat ways that wit) be discussed tater.

2.4.1.2 Achieving and m aintaining price (monetary) stabiiity

Price stabiiity is achieved when changes in the rate o f inftation do not materiaiiy 

affect the econom ic decision-making process o f market participants (Stats, 

1997:1). This impties that even though the retative price movements witt stitt have 

an impact on production, consumption and investment, the rate o f inftation is not 

an important factor in the decisions taken by producers, consumers and the 

authorities under stabte price conditions (Mboweni, 2000b: 1).

tn order to attain price stabitity, which is to maintain the inftation rate within the 

targeted range o f 3-6%, the SARB has adopted an inftation-targeting framework, 

tnftation targeting is a monetary poticy fram ework whose primary aim is to reduce 

inftation or maintain price stabitity (South African Reserve Bank, 2001:3). This 

framework is characterized by a pubtic announcem ent o f the inftation target, 

increased transparency o f monetary poticy decision making, the accountabiiity of 

centra) bank to achieve the target and a com mitment to price stabitity as a 

primary monetary poticy goat.

tnftation targeting invotves forecasting the future path o f inftation and then using 

the discrepancy between the inftation forecast and the actuai ievei as an indicator 

o f how much monetary poticy shouid be adjusted (Debette e f a/., 1998:2; Green, 

1996:793). A  centra) bank first chooses a target fo r the tong-run nominat interest 

rate, based on its inftation target, and then uses the interest rates to maintain the 

target tevet. W hen the expected rate of inftation deviates from the desired target,



the monetary poiicy authorities assertiveiy respond by increasing interest rates 

above the tong run target ieve! by more than the increase in the expected rate o f 

infiation. However, they do not adjust the interest rates by a iarge percentage. 

They make reiativeiy smait changes at a time in order to make monetary poiicy 

effective.

This poiicy has no operationai ruies regarding the choice o f monetary poiicy 

instruments that the SARB may use. The SARB uses aii avaiiabie information 

and the instruments at its disposai to achieve the set target o f 3-6%. The set 

target range heips to stir and coordinate the anti-infiationary force within the 

econom y around a particuiar numericai vaiue. This in turn strengthens the 

com m itm ent to price stabiiity.

in order to meet the target, the SARB has, since March 1998, adopted an 

operationai controi fram ework that specifies the repurchase agreem ent rate as its 

operationai variabie o f monetary poiicy (Gidiow, 2003:55). As an instrument of 

monetary poiicy, refinancing system (accommodation poiicy) derives its 

importance from the fact that it enabies the centra) bank to exert a dominant 

infiuence over the ievei o f money market rates and other short-term  interest rates 

(Fourie e f a/., 1996:252). As in the previous system, where the bank rate was the 

poiicy variabie, the SARB uses its refinancing system as the main mechanism to 

infiuence bank iiquidity, interest rates and, uitimateiy, monetary stabiiity. 

Conciseiy, the overaii mechanism or impiementation o f monetary poiicy through 

which the SARB intends to infiuence the econom y is simiiar.

2.5 THE MONETARY POLiCY iM PLEM ENTAHON FRAMEW ORK

2.5.1 Estimating money m arket shortage

The initiai step invoived in the current impiementation system is the estimation of 

the iiquidity shortage in the banking sector. The SARB estimates the banks' 

overaii iiquidity requirement on a daiiy basis, it is in the best position to estim ate 

the daiiy iiquidity requirement because it is the soie creator o r destroyer o f



tiquidity and it has the best overaii market information about the factors 

infiuencing iiquidity (South African Reserve Bank, 2002:3). in order to arrive at 

the overai) market information, the SARB authorities take into consideration aii 

transactions that either expand or contract the domesticaiiy registered banks' 

baiances at the SARB. The SARB is abie to observe the changes in banks' 

baiances because the iocaiiy registered banks have to keep the reserve 

accounts^ and current accounts with the SARB. These accounts can be 

observed in the genera) SARB baiance sheet in Figure 2.1 betow.

Figure 2.1 General SARB baiance sheet.

SARB

Liabilities Assets

A. Bank notes and coin F.Foreign assets

B. Deposits

1 Banks (Cash reserves) accounts 

a. Required

G. Claims on government

b. Current (usuaily=0) 

2. Government

H. Repo assets

c. Foreign loans i .  Other assets

D. Reserve Bank securities

E. Other iiabiiities

Source: Faure, 2003a:6

The required reserve account represents the baiances heid by the banks in terms 

of the statutory cash reserve requirement. The baiances in the required reserve 

accounts are a specified percentage of the banks' deposit iiabiiities, white the 

current accounts o f the banks are where aii the excess reserves are heid (Faure, 

2003a:26). Since the banks do not earn any interest on the current accounts they 

maintain with the SARB, the banks have an incentive to avoid surpius baiances 

and keep this account at aimost zero. The banks are to some extent encouraged 

to  maintain their current accounts at zero or as smai) as possibte, in the sense 

that the SARB rectifies any cash baiance deficiency the banks may incur at the 

discount w indow (Meijer, 1997:5).

^  B 1 a  r e p r e s e n t s  t h e  r e s e r v e  a c c o u n t  a n d  B 1 b  r e p r e s e n t s  t h e  c u r r e n t  a c c o u n t  o f  t h e  b a n k s  w i t h  

t h e  S A R B  i n  t h e  c e n t r a !  b a n k ' s  b a t a n c e  s h e e t  a b o v e .



!t is worth mentioning that it is oniy the transactions that take piace between the 

banks and the SARB that create a money market shortage (H) and not the 

transactions between the banks themseives (South African Reserve Bank, 

2002:2). item H in the above baiance sheet represents the money market 

shortage. Since in a baianced baiance sheet tiabiiities are equa! to assets, item H 

must be equa! to a!! iiabiiity items in the SARB's batance sheet minus a!! the 

remaining asset items. Hence, a rise in )iabi!ity items wit! increase the money 

market shortage, white an increase in the asset item wi!i reduce borrowed 

reserves.

in most cases, the SARB is responsibte fo r the changes in the other baiance 

sheet items (besides H) (Faure, 2002:105). "// Zs /mpor/an/ to note that these so- 

ca/Zed causes o f changes Zn the m oney m arket shortage are mere/y the stat/st/ca/ 

causes. 7lhe actua/ o r rea/ causes are the under/y/ng transact/ons o f the Reserve 

Bank /tse/f (ca/Zed m anaged /actors) o r the pub/Zc (ca/Zed unm anaged /actors) that 

bung about changes Zn the baZance sheet /terns" (Faure, 2002:105). For exampie, 

the money market shortage wiii rise if government deposits (B2) rise (underiying 

transaction: the SARB transfers government funds from the tax and ioan 

accounts to the exchequer account) and fa!! if the cash reserve requirement fa!!s 

(underiying transaction: a reduction in the cash reserve requirement percentage) 

(Faure, 2003:29).

The SARB a!so regu!ar!y forecasts what the money market shortage wi!! be 

w ithout its deiiberate intervention (Meijer, 1997:3). The SARB anatyses these 

estimates aiong with the information derived from the banks' accounts with the 

SARB and then estimates the overa!! money market shortage.

2.5.2 Creating a money m arket shortage

The main too)s that the SARB uses in order to create money market shortage are 

cash reserve requirements and various types o f open market operations. 

However, severa! other transactions increase the iiquidity shortage. W est



(2005:16) outtines some of the examptes o f these transactions to be an increase 

in notes and coins in circuiation outside the SARB, an increase in the deposits o f 

the governm ent with the SARB and the setting o f goid and other foreign reserves 

by the SARB to the banks. The main reason that the SARB creates a iiquidity 

shortage is to enhance the effectiveness o f the repo rate as a too! o f monetary 

poiicy.

2.5.2.1 Cash reserve requirements

A reserve requirement is an obiigation on a bank to hoid deposits with the centra! 

bank. !n South Africa, the cash reserve requirement fo r banks has taken different 

form s at different times since the estabtishment o f the SARB, in 1921 (Van der 

Merwe, 1999:240). Though the SARB currency uses the cash reserve 

requirement as a supptementary instrument o f monetary poiicy from time to time, 

it did not initia!!y regard it as a primary too! o f monetary poticy. Rather, the SARB 

designed the cash reserve requirement as a too! to protect !iquidity, soivency and 

the safety o f banks and other financia! intermediaries (ABSA, 2000:9).

The cash reserve requirement is currency a usefu! monetary poiicy too! because 

it creates a demand fo r the SARB reserves that is crucia! fo r the effectiveness o f 

monetary poiicy (Van der Merwe, 1999:240). Nonethetess, it has severa! 

disadvantages. !t compiicates interna! procedures o f bank reserve management 

(Axi)rod, 1997:180). Moreover, taking into account that there is increased 

openness and competition due to factors such as financia! tiberaiisation across 

countries, the reserve requirement may ptace banks that are subject to it at a 

com petitive disadvantage retative to other banks that are not exposed to this 

requirement. The main reason that such banks become disadvantaged is that 

they do not earn any interest on the funds that they maintain with the SARB, 

which imposes an unfair "tax" on banks and squeezes the interest margins o f 

banks' tax (Axi)rod, 1997:180).



The SARB currentty uses the cash reserve requirement to reduce the voiatiiity of 

money market interest rates on a daiiy basis by aiiowing banks to utiiize their 

cash baiances to meet their cash reserve requirement and meet the ir daiiy needs 

(Gidiow, 2003:70). The banks now have greater fiexibiiity in managing the ir daiiy 

tiquidity because they are not bound to maintain the required m inimum cash 

reserves w ith the SARB on a daiiy basis. However, the average am ount of their 

cash reserves over each maintenance period o f one month shouid match the 

mandatory reserves (Du Piooy, 1998:2).

W ith the introduction o f the new accommodation procedures in March 1998 and 

in an effort to simpiify the cash reserve requirement, the statutory rate was set at 

a singie m inimum cash reserve requirement ratio o f 2.5% o f the vaiue o f totai 

iiabiiities (ABSA, 2000:10). The banks are required to hoid this prescribed 

percentage o f their totai iiabiiities in cash in their cash reserve accounts at the 

SARB (South African Reserve Bank, 2002: 2).

As an instrument o f monetary poiicy, the cash reserve requirem ent infiuences 

money market iiquidity. This is mainiy through changes in the money suppiy and 

changes in the cash reserve requirement percentage (Faure, 2003c: 24).

2.5.2 2 Open m arket operations (OMO)

Open market operations refers to the purchase or saie o f securities, such as 

government bonds and Land Bank biiis, by a centra) bank in the secondary 

markets for these assets, in order to support monetary poiicy aims (Gidiow, 

2003:59). The SARB undertakes open market operations invoiving the purchase 

o f securities from the banks in order to inject cash reserves into the domestic 

banking system and uses open market sates to drain cash reserves from the 

banking system (Gidiow, 1998:21).

"Open market operat/ons can be conducted e/tber act/'ve/y by a/m/ng a t a quant/ty 

o f reserves o r pass/ve/y by  a/m/ng a t tbe m oney m arket /nterest rate o r a t a



c/ose/y re/afecf m easure o f ff)e bank/ng system 's Z/gu/d/Yy pos/Y/on" (Axitrod, 

1997:198). The SARB has mainty devoted its open market operations to making 

smaii adjustments to credit conditions and interest rates in order to maintain the 

smooth functioning o f the banking system (Gidiow, 1998:22). Economists refer to 

these technicai adjustments in market conditions as defensive open market 

operations and their basic purpose is to maintain the current pattern o f interest 

rates and banking iiquidity unchanged (Gidiow, 1998:22).

Open market operations improve the ftexibiiity o f monetary poiicy operations in 

terms o f tim e and the magnitude o f the impact o f the operations on monetary 

poiicy as a whoie. Uniike direct controis, they avoid econom ic and financia! 

market inefficiencies (Axitrod, 1997:173). Axiirod (1997:178) proposes that 

centra) banks can improve the effectiveness o f open market operations by 

piacing some [imitations on the accessibiiity o f funds at the discount w indow and 

other centra) bank tending facitities. An exampte is charging higher interest rates 

at the discount w indow or imposing restrictive rutes that deter access to the 

centra) bank's credit facitities.

The SARB engages in the fottowing open market operations: tonger-term reverse 

repos, SARB debentures and foreign exchange swap transactions. There are 

generatty more types o f open market operations (see, fo r exampte, South African 

Reserve Bank, 2003:4). However, the study focuses on those that the SARB 

specificatty uses to drain tiquidity.

Types of open-m arket operations

a) Longer-term reverse repurchase transactions

Longer-term reverse repurchase transactions constitute the setting o f bonds by 

the SARB from its monetary poticy portfoiio under repurchase contracts and 

paying interest rate tendered by the banks in return fo r their cash (South African 

Reserve Bank, 2002:2). The SARB first announces the undertying bonds and the 

am ount o f cash on offer in the reverse repurchase auction, tn response, the



banks subm it the ir bids fo r cash, the corresponding cash rates to the nearest 

0.01% and the underiying bond (South African Reserve Bank, 2003:4). The 

SARB then ranks and attots these bids in ascending order and pays interest rates 

tendered by the banks on the cash it w ithdraws from the banks.

b) Reserve Bank debentures

The SARB aiso drains iiquidity by issuing its own debentures with varying 

maturities o f up to 91 days. The SARB auctions them weekiy, normaiiy on 

W ednesdays (South African Reserve Bank, 2002:2).

in the same manner as the repurchase transactions, the SARB invites the banks 

to offer cash on a tender basis, in reaction to the invitation, the banks make an 

offer in terms o f interest rates payabie on the SARB debentures. However, the 

SARB has a right to reject individuai tenders and to accept individuai tenders in 

part (South African Reserve Bank, 2003:5).

The banks subm it the bids, which they express to the nearest 0.005%, either via 

SW iFT, the Money Market internet System (M M iS) or by submitting originai 

tender form s at the SARB's head office or branches (South African Reserve 

Bank, 2003:5). The banks sometimes make speciai arrangements to subm it bids 

teiephonicaiiy, but prior approvai from the Financiai Markets Department in 

Pretoria is required (South African Reserve Bank, 2003:5). The SARB then 

aiiocates debentures in ascending order o f the interest rates bid, untii it has fuiiy 

aiiocated the am ount on tender.

c) Foreign-exchange swap transactions

W ith swaps, the SARB swaps doiiars fo r rands to drain rand iiquidity from the 

market tem porariiy. These swaps are short-term transactions that normaiiy 

mature before the month-ends (South African Reserve Bank, year unknown: 2)



The banks tender fo r dottars at the interest rate ieveis at which they are witting to 

offer rands to the SARB. tn turn, the SARB setts dottars spot and simuttaneousty 

buys the same am ount o f rands forward over a specific period and pays the 

banks the interest rate that they have tendered fo r (Ketty, 1993:298). The banks 

earn the interest rate both on the premium earned from setting the dottars forward 

and on ptacing the dottars on deposit at the SARB for the particutar period (Ketty, 

1993:298).

2.5.3 Refinancing of the iiquidity shortage in the interbank market

Fottowing the creation o f the money market shortage by the SARB, the banks are 

obtiged to seek funding from the interbank market in order to meet their daity 

iiquidity needs and mandatory reserves. The interbank market is the market for 

bank toans to and deposits among various banks (Botha, 2003:69). tn this 

market, banks do not create new funds, but onty borrow and tend existing funds 

with one another.

tt is important at this stage to detineate the interbank markets to avoid confusion. 

There exist two interbank markets: one in which private sector banks tend to and 

borrow from one another (the private bank-to-bank interbank market) and the 

centra) bank-to-private bank interbank market or the cash reserve funds market 

(Faure, 2005:145). The form er is a two-way market and the tatter a one-way 

market, that is, the SARB tends to the banks, but the banks do not tend to the 

SARB.

Both o f these interbank markets ptay at teast two cruciai rotes in the modern 

financiat system. Firstty, the centra) banks activety intervene to guide their poticy 

interest rates in these markets. Secondty, wet) functioning interbank markets 

attow fo r more efficient financiat intermediation by effectivety channetting tiquidity 

from institutions with a surptus o f funds to those in need (Furfine, 2002:809). This 

impties that a wett-functioning interbank market detivers the desired attocation of



bank reserves within the banking system at the rate decided upon by the centra) 

bank.

The SARB atways keeps its discount w indow open so that the banks may borrow 

cash reserves. However, the banks choose to first compete fo r finances in the 

private bank-to-bank interbank market because the repo rate that the SARB 

charges is generatty higher than the market cat) rates (Faure, 2005:69).

2.5.3.1 Private bank-to-bank interbank m arket

)t is on!y fa ir at this point to at [east attempt to expiain how banks know the tota! 

reserves that they owe the SARB before we detve into the discussion o f what 

takes ptace in this market. The banks never know their exact batances unti) the 

fina! interbank ciearing has taken piace. Because o f this, they often get invoked 

in other transactions w ith other banks during office hours. The banks deposit with 

other banks or w ithdraw deposits from other banks. A t the end o f the fina) 

interbank ciearing, the ctearing banks end up with a net cash reserve position on 

their current accounts with the SARB (Faure, 2002:142). These net cash 

positions reftect the amounts owed to and by the SARB. The negative or deficit 

batances on the banks' accounts reftect that the banks are in contravention o f the 

cash reserve requirement, white the banks with positive batances have a surptus 

on their current account batances with the SARB.

Since the SARB forbids negative batances and expects banks to settte them 

before the next morning (Botha, 2003:69), the banks with negative batances wit) 

endeavour to borrow reserves from the banks that have positive batances or 

excess reserves on their accounts. The reason for borrowing from other banks is 

that the onty atternative is to borrow the reserves required to make up fo r the 

shortfatt from the SARB at the repo rate, which is the highest short-term rate in 

the market, disregarding the marginat tending rate (Faure, 2002:142). On the 

other hand, the banks that have a comparative advantage in the deposit market 

and have positive batances wit) endeavour to tend their excess reserves to the



deficit banks on an overnight basis (Botha, 2003:70). in the context o f the same 

bank group, fo r exampie, a iarge commerciai bank in a group that is abie to 

attract deposits at a iower rate than a smatier fe iiow  subsidiary wiii attempt to 

tend to other banks in its group (Faure, 2002:140). However, due to risk aversion, 

the highiy-rated banks that are in surpius may not aiways be w iiiing to piace their 

surptus funds on deposit w ith iower-rated banks, particuiariy those that are not in 

their banking group. The surpius bank may make a ioan to the sm aiier bank 

against a piedge by the smaiier bank to deiiver securities as coiiaterai (Faure, 

2003c:7).

2.5.3 2 SARB-to-private bank interbank m arket

However, not aii the banks get funding in the private bank-to-bank market, in 

such instances, the banks have no other option but to borrow reserves from the 

SARB at the repo rate. This is mainiy because the centra) bank is the soie source 

o f cash reserves and it has to assume its roie o f tender o f iast resort (Faure, 

2004:148). in addition, banks wiii be compeiied to borrow from the SARB in 

order to maintain the cash reserve requirement o f 2.5% of the ir deposits in cash 

at the SARB (Botha, 2003:69).

in order to meet the iiquidity demands o f the banks in deficit, the SARB keeps its 

discount w indow open. A t the discount window, the SARB provides the banks 

with cash baiances on deposit with itseif. it does not provide banks with money or 

credit (Meijer, 1997:2). The significance o f providing cash baiances at the 

discount w indow or refinancing iies in the fact that it permits the SARB to 

impiement its repo poiicy effectiveiy through changes in the terms and conditions 

through which banks can be granted accommodation. The SARB can oniy 

effectiveiy impiement its repo poiicy by making variations in the rate o f interest 

that it charges banks fo r accommodation, since the SARB refinances banks 

unconditionaiiy (Meijer, 1997:13).



The SARB currency refinances the banks in five ways. These are the refinancing 

repo auctions, suppiementary repo auctions, fina! ciearing repo auctions, 

margina! tending faciiity and access to statutory cash reserve deposits (West, 

2005:16).

A t the auctions, the SARB provides iiquidity to the banks by means o f repurchase 

transactions. The SARB conducts fixed-rate repurchase transactions (the 

Monetary Poiicy Committee (MPC) determ ines the rate) with one-week maturities 

(South African Reserve Bank, 2003:3; Gidiow, 2001:10). Repurchase 

transactions are transactions "under wb/cb funds are borrowed through the sa/e 

o f short-term secuut/es such as, treasury b///s, and the s/mu/taneous agreement 

to repurchase the same o r srm/7ar secur/t/es after a spec/t/c t/me at a spec/ffed 

puce" (Goodspeed, 2004:47). The banks sett the securities to the SARB for a 

period o f one week in return fo r cash, white paying the repo rate on the cash they 

receive. No actuat ftows o f cash and securities take ptace. The SARB simpty 

credits and debits the banks' accounts with it. The SARB transfers ownership of 

the securities etectronicatty in the Centra) Depository (CD) and the Financiat 

instruments Register (FiR) (South African Reserve Bank, 2002:3).

The etigibte instruments that the SARB uses in its repurchase transactions are 

rand denominated government bonds, treasury bitts, SARB debentures, Land 

Bank bitts and coupon and principat Separate Trading o f Registered tnterest and 

Principat o f Securities (STRtPS) o f government bonds (South African Reserve 

Bank, 2003:5). The hotders o f these etigibte assets shoutd have futt titte o f the 

assets offered fo r the repurchase transaction and these assets may not become 

redeemabte during the tife o f the repurchase transaction fo r which they are used 

(South African Reserve Bank, 2003:3).

The SARB onty attows the banks as its counterparts to tender fo r repurchase 

agreements (Du Ptooy, 1998:2; Van der Merwe, 1999:247). This is primarity 

because the objective o f the repurchase system is to regutate tiquidity in the



banking system and not other markets within the econom ic system. However, the 

banks have to sign a Master Repurchase Agreement (based on the internationa! 

Securities Market Association Agreement) before they can participate in the repo 

tenders.

The SARB restricts the am ount it suppiies at the main repo auction to the 

estimated iiquidity requirement. Upon receiving the bids, the SARB aitots them 

with the highest interest rate !eve!s first and then iower bids are accepted unti! 

the totai am ount o f iiquidity on suppiy is exhausted (South African Reserve Bank, 

2003:3). The SARB then pubtishes the yieids fo r the vatuation o f securities that it 

accepts in repurchase transactions on Reuters M onitor Screen, inetBridge 

(Teierate), Btoomberg and the internet (www.reservebank.co.za) at around 12:00 

on W ednesday mornings (South African Reserve Bank, 2003:3). The SARB 

initiaity transfers the information to Reuters, Bioomberg and tnetBridge, and oniy 

transfers to and updates information on the internet as a backup after a few 

seconds (South African Reserve Bank, 2003:15).

if the aggregate am ount o f bids exceeds the remaining aitotment at the accepted 

iowest interest rate [eve), the SARB aiiots the remaining am ount on a pro rata 

basis (Van der Merwe, 1999:247). This means that each bank receives a simitar 

percentage o f the am ount bid for, such that the tota) attocation is equa) to the 

estimated tiquidity requirement (South African Reserve Bank, 2004:8).

However, when the banks tender fo r an amount tess than the estimated tiquidity, 

the SARB provides tiquidity amounting to their individua! bids (South African 

Reserve Bank, 2004:9). This means that the totat am ount that the SARB 

attocates is smatter than the estimated required amount. The SARB provides 

these funds at the weekty repo auction at the repo rate that the MPC determ ines 

(South African Reserve Bank, 2003:3).

http://www.reservebank.co.za


!f the amount suppiied in the main weekiy repo auction is tess than or exceeds 

the banks' combined iiquidity need by more than R100 miiiion, the SARB 

generaiiy squares o ff this position at the end o f each setttement day through 

supptementary auctions (Faure, 2005:10). A  suppiementary repo auction 

provides additiona! iiquidity to the banks. The SARB conducts this overnight 

faciiity at the repo rate, it does not charge a penaity rate if shortfaiis o r surpiuses 

are a consequence o f its m iscaicuiation o f the market's iiquidity needs (South 

African Reserve Bank, 2002:3). The oniy difference between the suppiementary 

auctions and the main auction is that in the former, the repos have a maturity 

period o f one day and not a week, as in the case o f the iatter.

in the case where the actuai and the estimated iiquidity requirement deviate by a 

smaii am ount ([ess than R100 miiiion) and the SARB does not regard the 

deviation to be a consequence of its error in estimating iiquidity requirements, the 

banks wiii have to seek funds in the finai ciearing repo auction (West, 2005:17). 

Finai ciearing auctions are avaiiabie to the banks at the ir discretion, in this finai 

ciearing mechanism, the SARB funds the banks' short positions at 150 basis 

points above the repo rate (South African Reserve Bank, 2002:3).

if the banks faii to make use o f the finai-ciearing repo auction, the SARB 

a u to m a tic a l squares o ff the ir accounts in the marginai tending faciiity. in this 

faciiity, the SARB provides iiquidity against some specified coiiaterai at a rate of 

500 basis points above the repo rate (West, 2005:17). The banks endeavour to 

avoid borrowing under this faciiity due to the high penaity rate; therefore, they 

make use o f this faciiity oniy in em ergencies when they are under extreme 

iiquidity pressure.

Another means avaiiabie to the banks to meet their iiquidity shortage is access to 

their mandatory cash reserve baiances with the SARB. The banks may deposit 

or w ithdraw from the ir cash reserve deposit as iong as they compiy w ith the



minimum am ount o f cash reserves on an average basis over the fui) 

maintenance period as expiained above (South African Reserve Bank, 2002: 4).

The severai ways o f refinancing by the SARB discussed above are aii important 

fo r the efficacy o f monetary poiicy. However, the main auctions and the 

suppiementary auctions in which banks get funding at the repo rate are most 

crucia) because the repo rate is centra) to the transmission o f monetary poiicy. As 

the banks borrow from the SARB at the repo rate, the repo rate directiy 

infiuences the prime overdraft rate, private bank-to-bank interbank rate and the 

whoiesaie cat) money rate, which in turn infiuences the other money market 

interest rates (ABSA, 2001:3; Faure, 2005:130).

2.6 RELAT!ONSH!P BETW EEN REPO RATE AND PR!ME RATE*

According to G idiow (2002:57), the repo rate directiy infiuences the prime 

overdraft rate in two ways. First, it directiy infiuences the marginai cost of funding 

fo r the banks, that is, when the repo rate increases, the rate at which banks 

borrow funds increases. This in turn affects the rate at which they make bans  to 

their ciients. The effect happens across the board, such that it is not oniy banks 

that borrow in the repo auctions that are affected; even those banks that used 

aiternative sources o f finances adjust their rates. This is mainiy due to the 

competition in the commerciai bank sector. Secondiy, it refiects the monetary 

poiicy stance.

There is therefore a ciose positive correiation between repo rate and prime rate, 

such that when the repo rate increases the prime rate aiso increases. De Jager 

(1998:26) sum marizes this reiationship in the form  of an aigebraic mode) as 

foiiows:

^  T h e  s t u d y  o n l y  f o c u s e d  o n  t h e  r e l a t i o n s h i p  b e t w e e n  r e p o  r a t e  a n d  p r i m e  r a t e .  T h e  r e l a t i o n s h i p  

b e t w e e n  r e p o  r a t e  a n d  o t h e r  m o n e y  m a r k e t  r a t e s  i s  o u t s i d e  t h e  s c o p e  o f  t h i s  s t u d y .



where, Rz denotes the rate o f interest on prime overdraft faciiities, Rz is the repo 

rate and Rp = (Rz -  Rz) is the gap or margin between the repo rate and the prime 

rate. This equation concurs with W hittaker's (2003:5) statem ent that the prime 

rate charged by banks fo r tending to industries and firms exceeds the repo rate 

by a margin that is sufficient to cover transaction costs and defauit risk.

The margin between the repo rate and the prime rate is evident in Figure 2.2 

beiow.

Figure 2.2: Reiationship between repo and prime

rate
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S o u r c e :  D a t a  w a s  c o m p i t e d  f r o m  t h e  S A R B  Q u a r t e r i y  B u t t e t i n

Aithough the mandatory margin between prime rate and repo rate no ionger 

exists, banks stit! informatiy maintain a margin between the two rates. !n the 

same manner as when the SARB reguiated the margin, banks maintain the prime 

rate in an average range o f three to four percentage points above the repo rate 

(Fiint, 1999:1).

tt is oniy in periods o f extreme voiatiiity, as in 1998, that the banks struggte to 

maintain the three to four percentage point margin. A t this time, the repo rate was 

extrem eiy voiatiie. The prime rate increased to a peak o f 25.5% around October. 

Foiiowing this incident, when the margin between the repo rate and the prime 

rate increased to four percentage points or more, the banks responded by



reducing the prime rate by approxim ateiy one percentage point at a time such 

that the average margin has been 3.6% since October 1998 (Fiint, 1999:1).

in summary, the prime rate increases when the repo rate increases, o r fa!!s when 

the repo rate fatis. This trend is observabie from Figure 2.2. in the same manner, 

the prime rate does not change as iong as the repo rate does not change.

2.7 CONCLUSiON

The SARB uses its current refinancing poiicy to promote financia! stabiiity by 

managing the iiquidity needs o f the banking system and to achieve the infiation 

target through its interest rate poiicy. The interest rate poiicy can oniy be effective 

if banks borrow from the SARB at the repo rate, in order to make sure that banks 

borrow from the SARB, the SARB intervenes in the money market and causes a 

permanent iiquidity shortage through the cash reserve requirement ratio and 

open market operations, in this manner, banks are obiiged to borrow from the 

SARB at the repo rate at aii times. The repo rate directiy infiuences the prime 

overdraft rate and the other rates o f banks, which in turn affect money market 

asset rates. This is the first most important step in the transm ission o f monetary 

poiicy. The next stage in the transmission o f monetary poiicy happens as the 

prime rate infiuences the demand fo r bank credit.

Severai factors contribute to this effective transmission o f monetary poiicy. W hen 

the SARB makes the initiai poiicy decision (changes the repo rate), a stabie 

financiai environm ent and appropriate iegai arrangements must be in piace in 

order for the money market to effectiveiy transm it the poiicy decision throughout 

the econom y and bring expected resuits. The reguiations that the Banking 

Supervision Department o f the SARB imposes on the banks are important 

because they faciiitate a safe environm ent in the banking sector and make a 

smooth transmission o f poiicy through banks possibie.



THE D E T E R M E N T S  OF THE DEMAND FOR CRED!T AND CRED!T

DEMAND MODELS

3.1 tNTRODUCHON

The !ast section o f the previous chapter highiighted the fact that, foiiow ing a 

change in the repo rate, the prime overdraft rate changes and in turn infiuences 

the demand fo r bank credit by market participants. This chapter reviews both the 

empirica! and the theoreticai determ inants o f the demand fo r bank credit. 

Traditionary, the determ inants o f bank credit demand have been those variabies 

that capture changes in a firm 's costs o f production (Howeiis and Hussein, 

1999:452). However, the recent deveiopments in the financia! markets due to 

iiberaiization and technoiogicai innovation have a!so introduced the other 

determ inants. The main theories that wii! heip us to recognize the other 

determ inants o f the demand fo r bank credit are the post-Keynesian theory and 

the Fisherine theory.

The dom inant theory in this fieid o f research is the post-Keynesian monetary 

theory o f the endogeneity o f credit that perceives the demand fo r credit to be 

determ ined by the behaviour o f nominai output (Howeiis and Hussein, 1999:441). 

Howeiis and Hussein (1999:452) sum up the importance o f the behaviour o f 

output as a determ inant of demand fo r credit in a statement: "state of trade" 

creates ioan demand. The "State o f trade" phenomenon o f the Post-Keynesian 

theory focuses on firm s as the source o f demand fo r credit, captures the changes 

in firm s' costs and voiume o f production, and disregards the contribution o f 

househoids toward credit demand. On the contrary, the Fisherine theory focuses 

on the househoid as the unit o f decision and perceives the demand fo r credit by 

the househoid to arise as members o f househoids attempt to maxim ize utiiity. 

There is iimited work in the area o f study reiated to the Fisherine theory.



Generaiiy, there are few theoretica! and empirica! works in this area. The Post- 

Keynesian and Fisherine theories aiso fai! to give extensive and comprehensive 

theoreticai grounds fo r the determ inants o f the demand fo r bank credit. The 

iimited iiterature in this area has been the concern o f severai contributors in this 

fieid over time. These are some of the comments o f the contributors in this fieid:

"/n /act, we /ack any bas/c convent/on about the proper theoret/cat var/ab/es to 

m easure tota/ borrow/ng capac/ty, and therefore about tbe p roper sca/e 

var/ab/efs) to em p/oy /n an aggregate dem and to r commerc/a/ bank /oans" (Metitz 

and Pardue, 1973:669).

"M/b//e econom/c //terature conta/ns much emp/ncat research on tbe dem and to r 

money, there are surpr/s/ng/y tew  stud/es on the dem and to r bank c re d /f ..., tb/s 

neg/ect /s remarkab/e, perhaps deserv/ng the affenf/on o f h/stor/ans o f econom/c 

thought" (Fase, 1995:99).

"/Veverthe/ess, unt/ke euro area m oney demand, the deve/opments o f cred/t have 

rece/ved retat/vety t/ttte attent/on so ta r and, desp/te the vast t/terature on 

theoret/ca/ and emp/ncat aspects o f the cred/t channe/, emp/nca/ ev/dence on the 

determ /nants o f cred/t dem and ... rema/ns ra ther t/m/ted" (Caiza e t a/. 2001 a:7).

Most o f the empiricai studies in this area o f study focus on deveioped countries. 

Oniy a few  empirica! studies attempt to expiore the demand fo r ioans in 

deveioping countries.



3.2 THEOR!T!CAL BACKGROUND

3.2.1 The Post-Keynesian approach^

The post-Keynesian anaiysis depends heaviiy on the behaviour o f the monetary 

poiicy authorities in terms o f accommodating tiquidity shortages and the firms' 

production costs. Most o f the postuiates o f this schooi o f thought are in iine with 

the accommodation system in South Africa, as expiained above. Post-Keynesian 

theory postuiates that the centra) banks aiways act as tenders o f iast resort by 

providing commerciai banks with funds at a certain rate o f interest because 

faiiure to provide finances to the banks can easiiy resuit in a iiquidity crisis as 

customers "run" on the ir banks fo r various reasons, even because of a simpie 

rumour on insoivency (Arestis, 1992:184). The iiabiiity management that most 

financiai markets empioy aiso ensures that the centra) bank meets the 

commerciai banks' financiai requirements, even in periods when monetary poiicy 

authorities impiement contractionary monetary poiicy.

in this manner, the bank customers can expect a steady suppiy o f funds, even 

during periods when monetary poiicy authorities initiate stringent credit poiicies 

(Arestis and Eichner, 1988:1008). According to the post-Keynesian schooi of 

thought, the centra) bank sets the poiicy rate at which it tends to commerciai 

banks and the commerciai banks, in turn, set their own rate at which they are 

ready to satisfy the firm s' demand fo r credit to finance working capita) (Arestis 

and Eichner, 1988:1009). The reievance o f this to the credit demand modei is 

that, aii eise being normai, the expectation o f the avaiiabiiity o f credit shouid not 

s ig n if ic a n t determ ine the customers' demand fo r ioans.

According to the post-Keynesian theory, the major determ inant o f demand for 

credit by firms is the firm s' need fo r working capita) finance, in turn, the 

determ inants o f the firm s' needs fo r working capita) are the expected transactions

^  T h e  i n s t i t u t i o n a l i s t  s c h o o !  o f  t h o u g h t  a i s o  h o l d s  s i m i t a r  v i e w s  t o  t h e  P o s t - K e y n e s i a n s  r e g a r d i n g  

t h e  d e t e r m i n a n t s  o f  b a n k  c r e d i t  d e m a n d .



of the firms, whose proxy is changes in costs o f production and changes in the 

expected ievei o f output o f the firm (Arestis, 1992:190).

3.2.1.1 Costs of production as determinants of the demand for bank credit

Firms produce commodities within a particuiar time span and incur production 

costs in money terms in order to produce them, it does not matter w hat the stage 

o f production is; the work in progress needs funding in order to be compieted. 

However, since firms wi!) oniy make profits in the form o f cash income if they 

finance their working capita), be it factors o f production or inventory stocks, they 

wiii be obiiged to borrow from externai sources (Moore, 1989:72). A fter they have 

made profits, they are abie to meet their financia) needs and settie their debts.

According to Arestis (1992:190), if the firms incur increases in the costs o f 

production at some point in time, they wiii have to iook fo r externai financiai 

assistance again. This is mainiy because the firms do not raise their seiiing 

prices instantaneousiy in response to higher costs o f production, but oniy 

increase the price when the higher costs o f production have actuaiiy increased 

the cost of the finished products fo r sate (Moore and Smit, 1986:88). At this 

stage, the firms that are determ ined to maintain or expand the ir output ievei wiii 

demand externai funding between the period o f the cost increase and the period 

when they receive higher proceeds from saies because o f higher mark-up prices 

(Hewitson, 1997: 128; Arestis, 1992:190).

Arestis (1992:190) expiains the process with the aid o f a diagram (see Figure 

3.1). As in the above discussion, he assumes that: *

* Production ieveis are constant.

* An increase in some com ponent o f costs teads to a faii in the net cash 

fiow  o f the firm.



* The firm is initiaiiy in a steady state such that tota! revenue is greater than 

tota! costs o f production by a margin that is sufficient fo r it to make 

satisfactory profit and finance its production costs.

Figure 3.1: Costs o f production as determ inants o f demand fo r bank credit

BANK BORROVWNG

Source: Moore (1983:546) in Arestis (1992:191)

A t time to, in Figure 3.1 the firm is abte to finance its costs from its profits. 

However, if the firm incurs high exogenous production cost during this period, it 

witi no ionger be in a position to finance ati its production costs from its saies 

proceeds, since tota! costs witi outweigh totat revenue, in response to the 

increase in costs, the firm witt increase its prices by a stabie markup over historic 

norma) unit costs such that totat revenue increases graduatty depending on the 

iength o f the production period (from to to [2 ). Therefore, firms witt need additionai 

capita) finance untit period b. This impties that increases in production costs such



as increases in money wage rates and raw materiais costs directiy resuit in an 

increase in the demand fo r bank ioans.

in this anaiysis, Arestis (1992:191) considers the cost variabies, such as wage 

biiis(W B), cost o f raw materiais (E M ) and tax payments (7P). However, he 

comments that using the iatter wouid not make any difference to the anaiysis. Aii 

these cost variabies that he uses capture the expected changes in the demand 

fo r bank ioans by the firms. Arestis (1992:192) captures the unexpected changes 

in borrowing by the firm s in the ratio E //R 7 , which measures the firm s' externai 

financing requirements. (E /) is the sector's discretionary expenditure and ( f / ) i s  

the same sector's discretionary funds). Generaiiy, d iscretionary expenditure has 

two characteristics: that o f postponeabiiity and that o f extem ai financing. 

D iscretionary expenditure consists o f investment expenditure and consumer 

durabie expenditure (Arestis and Eichner, 1988:1010) Moore, 1988:1009), whiie 

discretionary funds represent the cash inflows o f sectors. D iscretionary funds are 

the difference between income received and non-discretionary expenditure.

The function o f the change in the demand for toans by the firm s (ABE/), as a 

resuit o f changes in cost variabies is as foiiows:

ARE/ = ABE/(A WB, ARA/, A7P, E / / E /)

This functionai representation states that changes (increases) in wages and 

increases in the cost o f inputs, as weii as the change in the totai taxes paid, are 

the 'cost factors' that determ ine the increase in the demand fo r bank ioans by the 

firms.

The in s t i tu t io n a l theory, which is to some extent sim iiar to the post-Keynesian 

theory, may be usefui at this stage to provide a richer description o f the pattern o f 

firm s' demand fo r ioans as the ir costs and output ieveis fiuctuate. According to 

this schoo) o f thought, internai funds are the most important source o f funds for



a!! firms. Large firm s may issue debt securities in order to meet the ir tong-term 

funding requirements, white smatter firms rety more on bank toans fo r both short­

term and tong-term financing (Carrier and Marsh, 1995:481).

The institutionat view is that the interna) cash ftows o f borrowers and the 

business cycte have a substantia) inftuence on credit demand. During the 

expansionary phase o f the business cycte, firm s' retiance on externa) finance 

increases because, during expansion, the interest rates paid on tong-term 

financing options, such as bonds and equity, rise with the rest o f the interest 

rates in the econom y (Carrier and Marsh, 1995:481). This causes payments on 

issued securities or debt to increase at a faster rate than profits, which in turn 

negativety affects the firm 's financiat position, prevents the firm from efficiency 

meeting its payment obtigations and compets the firm to seek externa) funding. 

The firm s wit) therefore increase their demand fo r b a n s  and forsake tonger term 

financing options such as bonds.

tn the same way that the higher costs o f atternative sources o f funds during the 

expansionary phase o f the business cycte compet firm s to demand bans, 

increases in costs that occur near business cycte peaks deteriorate the financiat 

position o f firms. The non-discretionary costs, such as invotuntary inventory 

accumutation and dectining sates, absorb any profits that firm s make (Carrier and 

Marsh, 1995:481). This combination o f increasing costs and fatting profits 

increases the firm s' demand fo r bans.

3.2.1.2 Changes in the demand of firm s' output as a determ inant of bank 

credit

tn the same vein as cost increases, the increase in the demand for the firm s' 

output witt inftuence its demand fo r externa) funds. According to Moore 

(1988:1005), "anytime" firms incur an increase in the demand for their products 

and wish to expand the ir output, they witt demand b a n s  from the banks in order 

to finance the increased demand for factors o f production and other necessary



materia) inputs. )n the same manner, Davidson (1994:135 in Howeiis, 1995:90) 

stated that firm s wouid have a profit incentive to increase the ir bank toan demand 

"whenever" the demand fo r their commodities increases. Besides the profit 

motive, the firm s wiii demand toans from banks because bank ioans are a main 

source o f funds avaitabte to the firms to bridge the gap that arises between 

expenditures incurred and revenues to finance increased output (Arestis, 

1992:191). Briefiy, the higher the expected ievei o f output o f the firm , the higher 

the demand fo r bank ioans.

Costs remaining unchanged, a faii in the demand fo r firm s' output wiii aiso resuit 

in an increase in the demand fo r bank ioans. This is because, as the sates 

voium e deciines, the profits o f the firm aiso deciine and the firm  becomes 

incapabie o f financing the work in progress. Therefore, the firms wiii increase 

the ir demand fo r ioans to finance the stocks o f goods in process temporariiy 

(Moore, 1988:75).

3.3 THE F!SHER!NE THEORY

The fundam entai concepts entrenched within irvin Fisher's theory are time 

preference and investment opportunity^, in order to generate a specific function 

o f the demand fo r bank credit, the Fisherine approach assum es a process of 

utiiity maxim ization, in contrast to the post-Keynesian approach, the Fisherine 

approach considers househoids rather than firms as the basic unit o f decision 

(Fase, 1995:101). Fisher presents his theory with the aid o f diagrams (see Figure 

3.2) and in aigebraic form. He assumes that permanent income received by an 

individuai in return o f his or her iabour or property and capita) goods, is given and 

can be changed oniy by borrowing and iending/investing.

Fisher's mode) entaiis the foiiowing assumptions:

^  A t  i e a s t  w i t h  r e f e r e n c e  t o  i n d i v i d u a !  c r e d i t  b e h a v i o u r .



* There are two periods, the present period and the next period. For 

exampie, it may be the current year and the next year.

* The individua! receives the current year's income in a singie point in time, 

so that the intervai between the current year and next year is exactiy a 

year, such that any given point in the quadrant represents a combination 

o f this year and next year's income.

* The individua) attempts to maxim ize utiiity.

* The mode) does not take into account the infiuence o f anticipated 

movements in the fiow  of income between two periods.

The individua! wit! attempt to maxim ise utiiity by choosing higher indifference 

curves. The indifference curves are the combinations o f this year and next year's 

income and the ir siopes measure the margina! time preferences o f the individua! 

at the corresponding combination o f the current year's income and the next 

year's income. The margina! time preference refers to how much one is witting to 

forgo in order to secure a sma!! increase in present income. !n order to exptain 

the Fisherine theory, this paper adapts an frustration by Lutz (1967:86). Assume 

that at the stope at K in the diagram betow, that is, OL (=180)/ OT (=100) the 

individua! is ready to exchange R180 o f next year's income fo r R100 o f this 

year's income. His time preference is 80%^.

The individua! wi!! attem pt to combine the present income with a higher future 

income, and future income with a higher present income. An exampte o f such a 

decision is a move from K on ! to Ki on h, or a move from K to K 2  on h in Figure 

3.2.

^  T i m e  p r e f e r e n c e  i s  d i f f e r e n t  a t  d i f f e r e n t  p o i n t s  o n  t h e  s a m e  c u r v e .



Next year's  
income

S o u r c e :  L u t z  ( 1 9 6 7 : 8 6 )

The same concept as above stii! appiies when we consider the in d iv id u a l 

decisions to borrow and iend (represented in Figure 3.3 beiow). The siope o f the 

tangentiat tines M and M 1 M 1  in this case is (1+i) where (i) represents the given 

market rate o f interest. The individua! can improve his position by reaching for 

higher indifference curves, in Figure 3.3, the individua! wiit prefer K 2 , which 

promises him much income next year in return fo r investing and accepting a 

smaiter one this year, to position K. if however, the rate o f interest shoutd fait to a 

tower rate o f interest, expressed by siope M 1 M 1  he wiit choose not to iend, but to 

borrow the am ount F 1 K 1  since this wiii iift him to a higher indifference curve. This 

iiiustration shows that besides tastes for present reiative to future consumption 

and vice versa, interest rate and investment opportunities are other determ inants 

o f demand fo r credit.



S o u r c e :  L u t z  ( 1 9 6 7 : 8 6 )

3.4 EMPiRtCAL STUDtES
3.4.1 Empirica! studies in deveioped countries

Tinbergen (1934, 1937) was one o f the first peopie to expiore the econom etric 

anaiysis o f bank credit in the eariy 1930s (Fase, 1995:100). However, the 

demand fo r credit mode) that was iater deveioped by Moore and Threadgoid 

(1980, 1985), seemed to gain greater prominence with som e writers in this fieid 

o f research (Hewitson, 1997:128). Most o f the research papers in this fieid are an 

appiication to deveioped countries. This paper wiii discuss some o f these 

empiricai studies in this section.

One o f the eariier papers that studied the demand fo r bank ioans was by Meiitz 

and Pardue (1973). Meiitz and Pardue (1973) drew theoreticat background for 

the ir study from the Fisher theory. Their anaiysis was an attem pt to bring some



theoretica! background into the study o f the demand fo r bank credit because they 

had reaiized that previous studies proceeded directiy to the aggregate demand 

fo r commerciai bank ioans, w ithout giving any theory to estabiish their work. They 

derived the determ inants o f the demand fo r credit in itaiy by starting at 

m icroeconomic ieve! and drawing from irvin Fisher's mode) o f individuai credit 

behaviour. Metitz and Pardue perceived Fisher's modei to be the most powerfu! 

tooi appiicabie to provide an appropriate theoreticai basis fo r their work.

in order to avoid repetition o f the Fisher theory (discussed eariier), the study wit) 

oniy discuss the section o f Metitz and Pardue's work where they introduce the 

credit market to Fisher anaiysis. Meiitz and Pardue (1973:672) introduced the 

credit market through a set o f credit opportunity tines giving atternative 

com binations o f present and future income. They perceived these combinations 

as equaiiy feasibte through credit. The iine CD in Figure 3.4 is an exampie of 

such a tine and represents the highest tine that the individuat can attain based on 

his production opportunities. The stope o f the tine CD minus one gives the rate of 

interest on credit.



Source: Meiitz and Pardue, 1973:672

Meiitz and Pardue (1973:672) assumed that individuais had different 

combinations o f goods that they iiked in order to maxim ize the ir utiiity and that Y i 

and Y 2  each respectiveiy represented o f a homogenous good. These 

com binations are on to, h and [ 2  in Figure 3.4. According to Meiitz and Pardue 

(1973:672), the optimum choice fo r the individuai wouid be to produce OE for 

present consumption, borrow EF, consume OF and produce EG next month. 

Thus far, the anaiysis introduces production opportunities, credit opportunities 

and tastes as the determ inants o f the ind iv idua ls aggregate demand fo r credit. 

Therefore, any changes in these variabies wii! infiuence the demand fo r credit.

in order to incorporate the firm s' decisions about credit into their framework, 

Meiitz and Pardue (1973:676) ignored the utiiity dimension o f the Fisher modei



indices o f tastes for, and the profitabiiity of, credit. Meiitz and Pardue (1973:683) 

aiso inciuded rea! fixed inves tm en t(F //P e ), inventories in reai terms ( ^ / ^ )  and

interest rate on commerciai bank io a n s (^ ) . They did not inciude any other

interest rates on aiternative sources o f funds because they did not perceive any 

interest rate suitabie to refiect an aiternative source o f funds to both firms and 

househoids. They contended that, w ith the combination o f aiternatives to the 

heads o f firms and heads o f househoids, it was difficuit to find a common 

aiternative to bank ioans fo r both groups. The other reason fo r not inciuding 

another type o f interest rate was to avoid muiticoiiinearity. Their uitimate demand 

fo r commerciai banks mode) was:

^  ^  = Ro + a . ^  -  0̂ 2y;& /  ^  -  ^3(r; -  ± / ^  + R s ^ ^  ± ± a?^2

±<*8^3

where A",, A^ and A^ are seasonai dummy variabies and p is a stochastic 

disturbance term.

Meiitz and Pardue (1973:670) modeiied their demand fo r commerciai bank ioans 

function in reai terms and not nominai terms tike severai other studies because 

they perceived nominai demand fo r commerciai bank ioans to impiy that 

borrowers suffered from money iiiusion. Money iiiusion occurs when market 

participants base the ir decisions on money vaiues rather than on reat vaiues and 

one suffers from money iiiusion if a change in the ievei o f prices, hoiding aii other 

variabies constant, affects their reai behaviour (Dornbusch ef a/., 1996:105). 

They argued that money iiiusion was contrary to theory. However, they presented 

some o f their resuits from the singie and simuttaneous equation tests o f the 

demand fo r commerciai bank ba ns  in nominai terms in order to add to the 

information about the possibie rote o f money iiiusion.



and maxim ized the present vaiue o f the firm, independent^ o f time preference 

and consum er tastes. Meiitz and Pardue (1973:676) em phasized that firms wouid 

not borrow in order to redistribute consumption between the present and future, 

but wouid borrow to attain output ieveis that are impossibie to achieve at the 

prevaiiing financiai position. According to this part o f the anaiysis, demand for 

credit by firms is dependent on the ieve! o f output.

Meiitz and Pardue (1973:678) framed the credit demand (CD) by an individuai or 

corporation equation:

Ĉ  / A  = / (yp / A , y, / P?, r -  A , ?)

as a function o f permanent income (% ), transitory income (K ) , nominai interest 

rate on credit (r )  and a Portmanteau term that measured indices o f the contour 

o f the production opportunity frontier and the indifference maps (?). (P,) referred 

to the expected rate o f change in the price ievei. This function incorporates the 

determ inants o f demand for ioans by both firms and househoids.

in order to determ ine the demand fo r reai commerciai bank ioans, they 

aggregated the credit over aii borrowers and introduced factors that wouid affect 

the desired ratio o f commerciai bank ioans to totai credit and signified these 

infiuences as Q. The fundamentai equation fo r demand fo r commerciai bank 

ioans in determ inistic form was:

= ^o  - R 2 T ^ / P e - ^ ( r - ^ )  + ^ r  ±a,,(2.

Since Meiitz and Pardue (1973:682) used quarteriy data in aii the fiow  variabies 

in their mode) and observed that other studies indicated a seasonai eiem ent in 

the demand fo r commerciai bank ioans, they inciuded seasonai dummy variabies 

to avoid errors in the ir statisticai resuits. They inciuded these dummy variabies as



Meiitz and Pardue (1973:670) found that a!! the signs o f the coefficients were as 

expected. The inftuence o f permanent income on the demand fo r commercia! 

bank ioans was positive white that o f transitory income was negative. They aiso 

observed that the reai demand fo r bank ioans responded more sharpiy to an 

increase in rea! fixed investment than an increase in rea! inventories (Meiitz and 

Pardue, 1973:691). The coefficient o f reai tending rate was negative white those 

o f the dummy variabies were positive.

Contrary to Meiitz and Pardue (1973), Caiigiuri e f a/. (1974: 456) first presented a 

compiete modei o f the financiai sector in order to study the demand and suppiy 

o f bank credit in itaiy. They then reduced the financiai sector modei through 

aggregations and simpiifications to a smaii modei capabie o f anaiyzing the 

demand fo r bank credit. Caiigiuri e f a/. (1974) piaced a iot o f emphasis on the 

hypothesis o f substitutabiiity between ioans and bonds and that o f equiiibrium in 

the credit market to avoid the probiem o f credit rationing and deiayed rates 

adjustments.

Caiigiuri e f a/. (1974) described the behaviour o f the private sector by means o f 

five equations. Firstiy, Caiigiuri e f a/. (1974:459) showed a baiance sheet identity 

from which they derived the demand fo r credit function. The baiance sheet 

identity:

ARMP = AD + A7PP + /  = ACP + AP7 + 3 ,

stated that totai acquisition o f new assets, whether in the form  o f monetary base 

(RA7P), bank deposits (D ), bonds (7PP) or physicai assets (investments ( / ) )  

must equai the change in totai iiabiiities (consisting o f bank ioans (CP), bond 

issues (PT) and saving (3 )). Caiigiuri e f a/. (1974:460) focused on the credit 

side o f the financiai sector and its reiationships with the poiicy variabie controiied 

by the centra) bank. Taking into account the iiabiiity side o f the baiance sheet, 

they observed that there were two sources o f funds, which were avaiiabie to the



private sector. These were bank ioans and the issue o f bonds by the private 

sector.

Caiigiuri ef a/. (1974:471) modeiied their demand fo r bank ioans (CR) as a 

function o f baiance o f payments surpius (BP), income (Y) as a proxy o f 

production, investment (!), interest rate on bonds ( ii)  and interest rates on bank 

credit (icR). According to the ir functiona) notation:

AC/? = / (A T ,  / ,  BP, A i'c , A:'?.),

a change in demand fo r bank ba ns  (ACR) is determ ined by changes in income 

( A T ) , changes in the rate o f interest on ba ns  (A f^ )  and on the rate o f interest 

on bonds A;, and batance o f payments surpius (B P ). (BP) measured the amount

of funds other than bank credit obtained by the private sector. A ithough a 

measure o f the am ount o f credit extended by the centra! bank to the treasury and 

private sector in return o f foreign exchange (ABM71RS) was initiaiiy inciuded in 

the above function as one o f the determ inants, Caiigiuri e f a/, did not inciude it in 

their empiricai estimation because o f the com piexity it introduced to the study. 

The other variabies that Caiigiuri e f a/, considered as the determ inants of 

demand fo r credit, but did not inciude in their mode), were the interest rates on 

deposits and investments. Their major reasons for om itting the interest rate on 

deposits and investments were iack o f reiiabie data and the coiiinearity between 

the interest rate on bank credit and income. The demand fo r bank ioans mode) 

that they finaiiy estimated was:

A C B )^ = ĉQ + /?lAyj + + ... + ^?B/  ̂ + yAf, +

where CB measures demand fo r bans, ^  measures income, BP baiance o f 

payments as above, it interest rate on bank ioans and //, is an error term. They 

estimated the modei by ordinary ieast squares.



The resutts of the ir study (Catigiuri e f a/., 1974:472) showed that the demand for 

bank ioans in itaiy increased on a one-to-one basis w ith increases in income. On 

the contrary, a batance o f payments surptus proved to have a negative impact on 

demand fo r toans. An infiow o f funds due to a baiance o f payments surptus 

reduced the demand fo r b a n s  by approxim ate^ sixty percent o f its size. Finatty, 

the demand fo r credit proved to be inetastic to interest rates changes.

Untike the study by Metitz and Pardue (1973), which drew on the Fisher theory, 

Moore and Threadgotd estimated their demand fo r ba ns  equation based on post- 

Keynesian views. Their study stemmed from the recognition that the production 

process took time to be comptete and that firms incurred production costs prior to 

the receipt o f sates proceeds, which created a demand fo r funds to meet working 

capita) needs (Moore and Threadgotd, 1985:67). Moore and Threadgotd (1985) 

hypothesized that the changes in the working capita) needs o f the firms are the 

m ajor determ inant o f changes in the demand fo r ba ns  by firms (Hewitson, 

1997:129). tn the test o f this hypothesis, they categorized the working capita) 

needs or production costs into emptoyment costs, raw materia) costs and tax 

payments (Hewitson, 1997:128).

Moore and Threadgotd (1985:72) fitted a singte short-run disequitibrium equation 

fo r bank borrowing by industria) and commercia) companies in the UK. AH the 

independent variabtes in the mode) were the components o f the working capita) 

o f the firms. Their mode) was de a r and easy because it ignored the compticated 

aspects o f portfotio attocation behaviour. )t was consistent with the view that 

banks set their base rate and attempted to meet the firm s' demand that resutted 

(Moore and Threadgotd, 1985:72). Their mode) was as foHows:

Z.D/, = a. + a, AtKB + ^  + ^AMRA/, + a,AMFAf,_, + a,AA/FAf,_., + +

+asA7YC, +aA7TC,_,



Z D / denotes quarteriy flow  o f bank toans, WB is wage bit!, A7BA7 is import biii for 

basic materiats and semi-manufactures, Z/C$ is current price stock buiiding^° of 

firms, 7TCis corporate payments and A denotes quarterty change. They aiso 

inctuded what they term a 'round-tripping' variabte, which is in excess o f the 

three-month CD rate over the prime tending rate, as an additionat exptanatory 

variabte.

Att the variabtes in the mode!, with the exception o f stock buitding, were in first 

differences. Moore and Threadgotd's justification fo r their use o f first differences 

was that it was the change rather than the tevet o f working capita) finance that 

was o f retevance and significance since firms coutd futiy fund existing costs out 

o f their current sates earnings (Moore and Threadgoid, 1985:68; Hewitson, 

1997:132). The resutts o f their study presented evidence that the components of 

com pany working capita), particutarty the wage bit), were important determ inants 

o f the demand fo r bank b a n s  by industry.

Untike previous studies, Arestis and Eichner (1988:1009) used a format 

mathematicat mode) to show the determ inants o f bank tending by the firms. 

According to the ir mode), changes in gross domestic product (ACDP), the

different credit poticies put in piace to redistribute or ration credit (,V„) and the 

ratio o f discretionary expenditure (E7) over the firm 's discretionary funds (77) 

determ ined the change in bank bans  by the firm s (ABZ7). The functionai form of 

this retationship, as written by Arestis and Eichner (1988:1009), was as fottows:

AB7/ = A B 7 /(A C D P ,F /.F /,^ .)

tn terms o f consumers, Arestis (1992:193) perceived changes in econom ic 

activity (AT) and changes in interest rates (AR) to be the major determ inants o f 

consumers' demand fo r bank ba ns  (RAC). He proposed that the consumers 

wouid be prepared to get into debt to finance purchases o f durabie goods as

i t  r e f e r s  t o  t h e  c h a n g e  i n  t h e  b o o k  v a i u e  o f  s t o c k s  e x c i u d i n g  s t o c k  a p p r e c i a t i o n .



output expanded, in the same way that the ratio F / / F f  infiuences bank [ending 

by industries, the ratio F P /F P  infiuences the change in bank tending o f 

consumers positiveiy. Arestis and Eichner (1988:1009) regarded F P /F F  and 

changes in interest rates (A F), which accounted fo r possibie portfoiio effects and 

were a proxy fo r the reiative attractiveness o f aiternative financia! assets 

avaiiabie to depositors to be major determ inants o f demand fo r ioans by 

consumers. The reiationship is as foiiows (Arestis, 1992:194):

AFFC = AFFC(AF, AX, F P / FP)

in the same manner as Arestis and Eichner (1992), Fase (1995) made a unique 

contribution to this fieid o f research. He introduced the determ inants o f bank 

credit demand that came about because o f financiai market deveiopments. 

(Fase, 1995:100) aiso considered the fact that banks charged individuais 

different rates fo r the ir credit, such that the ievei o f interest rate was not a unique 

and directiy measurabie market rate but a zone. He attained a specific or unique 

interest rate ievei to inciude in his demand fo r credit modei by constructing a 

mode) through which he estimated the interest rate ievei with error.

According to Fase (1995:102), various econom ic factors, such as the expected 

cash fiows and deiiberate decisions to borrow from the banks determ ined the 

demand fo r short-term bank credit by the private sector in the Netheriands during 

the period o f the study. He aiso viewed the behaviour o f market participants as 

infiuenced by the objective function in their minds, possibie activities, and the 

econom ic and institutionai environment.

in particuiar, Fase (1995:105) reckoned the voiume o f expected sates (&4), the 

price ievei (P ), the yieid on iong-term government bond ( r j ,  tending rate of 

interest (r^*) and the ratio o f the voiume o f inventories to sates (^ (JV Z & l)) to be 

the major determ inants o f demand for ioans. The ratio (<7,(JV/&4)) represented



the buffer stock mechanism in the baiance sheet composition o f the private 

sector. His mode) was as fotiows:

A 4  tn(CZ, / P) = + a, (ln(CZ, / P ) _ 4  -  0 ^ 2  In ) + ^  A

4 In * +a,rg + ^6^4 ^  ̂  + ̂ 7^4 In(CA / P)., + (Xg A4 !n &4_4 + fV,

Untike eartier studies, Fase (1995) empioyed cointegration and error correction 

modets. The m ajor result from his study was the observation that bank credit 

demand was s ign ifican t^ eiastic to changes in tending interest rates. This was 

contrary to the study by Moore and Threadgotd (1985), which found bank credit 

to be insensitive to interest rate changes. Moore and Threadgoid's justification fo r 

their resutts was that it was possibte that increased demand fo r finance by 

industries coincided with the monetary authorities' decision to reduce bank credit 

through high interest rates (Arestis, 1991:192). tn addition, they reasoned that 

the firms were most tikety to tose the ir non-price com petitiveness if they 

decreased production, sought fo r other means o f financing or raised their prices 

in the short-run as interest rates increased.

tn 1997, Hewitson (1997) revisited Moore and Threadgoid 's (1985) mode). 

Hewitson (1997:134) used a modified mode) o f Moore and Threadgotd (1985) 

because he observed severat weaknesses in Moore and Threadgotd's mode). 

The main objective o f his research was to criticize Moore and Threadgotd's 

demand fo r credit modei and to determ ine whether it was appticabte to the 

Austraiian data. Hewitson (1997) had observed that most post-Keynesians 

positivety cited Moore and Threadgotd's demand fo r credit mode) in their studies, 

but never criticized it. He scrutinized the mode) on both theoreticat and empiricat 

grounds.

Hewitson (1997:130) argued that the first assumption o f Moore and Threadgotd's 

mode), which stated that the mark-up over the ctearing banks' base rate was 

constant, posed the probiem o f an untested restriction with the potentiat to make



coefficient estimates biased. He argued that the restriction impiied that changes 

in the base rate were the oniy interest rate changes that wouid affect the demand 

fo r ioans and that other forms o f interest rates had no infiuence whatsoever on 

the demand fo r bank bans.

Another argument by Hewitson (1997:130) concerning the assumptions was that 

the second assumption o f the mode!, which assumed that the Bank o f Engiand 

constructed the time series o f firm s' infiationary expectations, was aiso an 

untested restriction. He based his argument on the theoretica! grounds that it was 

the nomina! interest rate and not the rea! rate that contributed to the firms' 

borrowing. He contended that the firm s' expectations on output demand inciuded 

infiationary expectations.

Hewitson's (1997:131) second argument was that their credit demand equation 

was more prone to the simuttaneous equation bias probiem because it was a 

reduced form mode) derived from a structurai mode! o f the market fo r bank ioans. 

Moreover, he stated that the bias m ight emerge if the poiicy determ ined interest 

rate is a function o f the variabies in the b a n  demand function.

Thirdiy, Hewitson (1997:132) argued that ioans were not compietety demand- 

determ ined. He emphasized that a distinction between the effective demand for 

ioans function and the notionai demand fo r ioans function was necessary. The 

effective demand function represents firms that have actuaiiy borrowed from 

banks whiie the notionai demand represents both satisfied and unsatisfied 

demand. Hewitson (1997:132) criticized Moore and Threadgoid (1985) fo r using 

dum m y variabies in the ir mode) and not adequateiy addressing the variations in 

the demand fo r ioans. He was o f the opinion that this wouid restrict the shifts in 

the effective credit demand curve to the periods o f the centra) bank's executed 

credit crunches.



Finaiiy, the other probiems that Hewitson (1997:134) observed were the fact that 

Moore and Threadgotd specified the modei in first differences, and that they 

specified the tag structure o f the modei a priori. He argued that the fact that the 

mode! specified the tag s truc tu re " a priori imposed yet another untested 

restriction. !n terms o f specifying the modei in first differences, Hewitson faiied to 

give any justification as to why this shou!d be probiematic in modeiiing the 

demand fo r credit, in fact, Hewitson (1997:129) aiso specified some o f the 

determ inants o f the demand fo r ioans (wage biii and import biii) in his modei in 

first differences.

Aithough using first differences o f the variabies in the econom etric modeis can 

avoid spurious regression prob iem s^, it causes the tim e series to iose the iong- 

run information on the variabies (Harris, 1995:1). This disadvantage is very costiy 

in tim e series statisticai anaiysis because there is a necessity to retain this iong- 

run information in order to show the co-movem ent o f the variabies because o f the 

underiying equiiibrating tendencies o f econom ic forces, rather than because of 

common and yet unreiated time trends in data (Harris, 1995:1).

Hewiston (1997:134) made the foiiowing three changes to Moore and 

Threadgoid's modei:

* He used cointegration techniques to estimate the reiationship between 

bank tending to business and working capita) needs o f firms, so that the 

demand fo r credit function incorporated both short-run dynamics and a 

iong-run equiiibrium reiationship. He aiso used the error correction modei 

to determ ine the short and iong run dynamics o f the reiationship.

* He used the nominai interest rate actuaiiy charged by banks on ioans and 

he did away with the a priori assumption o f a fixed mark-up on the 

discount rate

^  T h e  t a g  s t r u c t u r e  r e j e c t e d  t h e  p e r i o d  w i t h i n  w h i c h  i t  w a s  e x p e c t e d  t h a t  b u s i n e s s e s  w o u t d  p a s s  

o n  c o s t  i n c r e a s e s  t o  c o n s u m e r s .

^  A  s p u r i o u s  r e g r e s s i o n  p r o b t e m  r e f e r s  t o  i n s t a n c e s  i n  w h i c h  t h e  r e s u t t s  o b t a i n e d  s u g g e s t  t h e r e  

i s  a  s i g n i f i c a n t  r e t a t i o n s h i p  b e t w e e n  t h e  v a r i a b t e s  i n  t h e  r e g r e s s i o n  m o d e !  w h e n  t h e s e  a r e  a c t u a l l y  

c o n t e m p o r a n e o u s  c o r r e l a t i o n s  a n d  n o t  m e a n i n g f u l  c a u s a l  r e l a t i o n s  ( H a r r i s ,  1 9 9 5 : 1 4 ) .



* instead o f fixing the !ag structure as in Moore and Threadgoid's mode!, he 

used the software package that gave the data the freedom to determ ine 

the !ag structure within the constraints imposed by Microfit.

Hewitson (1997:129) estimated the mode) as foiiows:

Z,D/ = C - A ^  -A7E,_,

Z,D/ denotes quarteriy demand fo r tota) bank ioans by industria! and commercia! 

companies. AtK denotes first difference o f the quarteriy wage biii, /R,_, is the 

first difference o f the iagged quarteriy import biii and Re denotes the nominai 

interest rate on bank overdrafts.

Hewitson (1997:139) observed that the coefficients o f the import biii and the 

nomina) interest rate suggest a negative reiationship between bank credit 

demand and these variabies in the iong-run. The coefficient o f the wage biii was 

negative and significant, which supported Moore and Threadgoid 's (1985) 

hypothesis that the wage biii was a significant determ inant o f the demand for 

credit. However, the fact that the magnitude of the changes in the interest rates 

on the demand fo r bank credit was s ig n if ic a n t iarger than that o f the changes in 

the wage biii did not support Moore and Threadgoid's (1985) findings that 

working capita) needs targeiy determ ine the demand fo r ioans.

Howeiis and Hussein (1999:448) aiso used a credit demand mode) sim iiar to that 

o f Moore and Threadgoid (1985). Their intention was to exam ine whether the 

cost and voiume o f production determ ined credit demand, as stated by the post- 

Keynesians. They disagreed with the institutionaiists and the post-Keynesian 

theory o f the "state o f trade", which, as expiained eariier, focuses on the firm s as 

the source o f credit demand. They stated that the "state o f trade " m ight not be 

correct and in turn give superfiuous emphasis to the behaviour o f GDP (Howeiis 

and Hussein, 1999:442).



Howeiis and Hussein (1999:442) presented two arguments against "state o f 

trade". Firstiy, they argued that credit was required to finance aii types of 

spending (new, second-hand and assets) and not oniy newiy finished goods. 

They refer to spending on these assets or commodities as 'totai transactions'. 

Secondiy, they stated that perceiving firms to be the major determ inants o f credit 

demand m ight have been justified in the 1980s when Moore and Threadgoid did 

their research and not during the period o f their own research, mainiy due to 

recent dereguiation and other innovations w ithin the various economies, in 

addition, they argued that the components o f the demand fo r credit have aiso 

changed ever since househoid sector borrowing overtook bank tending by firms 

(Howeiis and Hussein, 1999:442).

Howeiis and Hussein (1999:448) estimated two unrestricted error correction 

modeis o f aggregate demand fo r bank ioans. They used GDP to capture the 

"state o f trade" in one mode! and used measures o f totai transactions, such as 

cost o f ioans and money's own rate, in another. They improved Moore and 

Threadgoid's mode) by considering in their mode!, both househo!ds and firms to 

demand bank ba ns  as a partia! substitute fo r money.

The m ajor contribution o f Howe!!s and Hussein (1999) was the ir introduction o f 

the concept o f the buffer stock mechanism. They stated that agents coutd meet 

the ir additiona! expenditure by demanding more ioans or, aiternativeiy, by issuing 

debt, setting some tiquid assets from their portfotio o r borrowing in the foreign 

exchange market (Howeiis and Hussein, 1999:447). This impiies that the prices 

o f debt or securities in the iocai and foreign markets couid be the other 

determ inants o f bank credit demand because the firms wouid not demand bank 

ioans if they couid get aii the required funds by setting assets.

The determ inants o f the demand for credit that Howeiis and Hussein (1999:448) 

inciuded in the ir modei were the price ievei (p), the weighted average rate 

charged on bank ioans (R,a), totai spending (pt), money's own rate (Rm), the rate



on three-month doiiar deposits (REU), the tong term bond rate (RcJ and the 

inftation rate (Pr). Their demand fo r ioans (b/) equation was as foitows:

A (6 / - p )  = <zo + ( n A ( p ; -p )  + ar2/?M + + + a ^ A P r^

The resutts showed that inciuding totai transactions (money's own rate and bank 

toan rate) to reptace the ievei o f output (GDP) in the demand fo r ba ns  improved 

estimation in the case o f the UK over the period 1973Q1- 1994Q4 (Howetis and 

Hussein, 1999:442). The interest rates had no significant infiuence on demand 

fo r credit. This is consistent with Moore and Threadgoid's (1985) paper that 

considered the quantity o f the firm s' output and costs to be m ajor determ inants of 

demand fo r credit. They found out that infiation had a negative infiuence on the 

demand fo r ioans. This suggests that an increase in the inftation rate might have 

increased the risk o f undertaking investment projects and discouraged 

investment, which in turn reduced the demand fo r bank credit (Howeiis and 

Hussein, 1999:448). Howeiis and Hussein (1999:448) aiso pointed out that the 

reiationship between infiation and the demand fo r bank credit couid aiso be 

positive if the rate o f interest on ioans is sticky and does not readiiy respond to 

changes in infiation such that an increase in infiation couid iead to a short-run 

increase in the demand fo r ioans.

S im iiar to Howeiis and Hussein's (1999) resuits, Ghosh and Ghosh's (1999) 

study aiso presented evidence o f a negative retationship between infiation and 

credit demand. Ghosh and Ghosh (1999:5) specified the demand fo r bank ioans 

in indonesia and Korea to be a function o f reai tending rates (rt), current 

ou tpu t(y ;), variance o f growth in o u tp u t(T ^ ), infiation (n<) and the stock market

p r i c e d ) .  They inciuded the stock price as a proxy fo r future expected output. 

On the other hand, they inciuded current output to capture working capita)

i n  o r d e r  t o  m o d e !  t h e  i m p a c t  o f  G D P  o n  t h e  d e m a n d  f o r  c r e d i t ,  H o w e t i s  a n d  H u s s e i n  ( 1 9 9 9 )  

r e p t a c e d  ( p t )  w i t h  G D P .



requirements and as an indicator fo r future output. Ghosh and Ghosh (1999:5) 

specified their mode! as foiiows:

c / = ^ + /? , 'n + ^

Ghosh and Ghosh (1999:6) estimated the mode! parameters through maximum 

tiketihood anaiysis and used cointegration anaiysis for both countries. They used 

quarteriy data and covered the period 1991:1-1998:3. The resutts on indonesia 

presented evidence that the variance in output and infiation had a significant 

negative correc tion  with rea! bank credit demand, which was expected. Aithough 

interest rates aiso exhibited a negative association, it was insignificant. The 

coefficients o f output and stock market price were both significant and positive.

Uniike the case o f indonesia where the coefficient o f interest rates was 

insignificant, the interest rate coefficient was marginaiiy significant in the case of 

Korea, though stiii negative, in the same way as in the case o f indonesia, the 

coefficient o f output was positive and highiy significant. The stock market price 

and infiation coefficients were aiso negative, but insignificant (Ghosh and Ghosh, 

1999:7). This was unexpected.

The study by Pazarba$io§iu (1999) on Finiand gave evidence o f a significant 

negative effect and not a positive reiationship with bank ioan demand as was 

expected, industriai production seemed to have no significant impact on bank 

credit demand, whiie tending rate and expected investment had a negative 

impact on the demand for bank credit, as was expected (Pazarba$io§iu, 

1997:323).

Pazarba$iogiu (1997:320) estimated a simpie credit demand (Z^) mode) in his

attem pt to determ ine whether there was a credit crunch in Finiand foiiowing the 

banking crisis o f 1992-93. The independent variabies in his modei were the bank



[ending rate(n.<), expected fixed in v e s tm e n t^ ) ,  expected rate o f infiation ( n ^ )  

and industria) production (y a ) . The estimated mode) was as fotiows:

+ /?TIa +

He inciuded expected fixed investment and not the actua! fixed investment as 

Meiitz and Pardue (1973) did, because o f his attempt to avoid imposing rationing 

on demand fo r credit.

Ogawa and Suzuki (2000) iater compiemented the work that Fase (1995) and 

Howeits and Hussein (1999) had done, by introducing the infiuence o f the recent 

institutionai fram ework that makes credit easiiy accessibie from the banks and 

capita) markets. Financiai innovation and dereguiation have resuited in various 

financing options fo r firms, and have enabied different sizes o f firms, particuiariy 

iarge ones, to raise funds directiy from the capita) markets by seiiing bonds or 

equity (Ogawa and Suzuki, 2000:7). This easy access to the capita) markets has 

reduced the dependence o f firm s on bank ioans.

Ogawa and Suzuki (2000:2) identified two main features that characterized the 

demand fo r ioans by Japanese firms. The first one was the iong-term reiationship 

between a firm and its main banker. A  good reiationship between banks and their 

ciients is important because it reduces probiems such as adverse seiection, 

which resuit from iack o f information about the ciients. Loan commitments are an 

exampie o f some o f the contracts that come to pass due to iong-term 

reiationships. The effect o f these commitments on ioan demand is that they 

increase the dependence o f the ciients on banks fo r funding because firms are 

certain that the banks wiii meet their ioan demands under normai circumstances. 

Secondiy, Ogawa and Suzuki (2000:2) considered the significance o f iand as a 

form  of coiiaterai when borrowing from banks. Ogawa and Suzuki (2000:2) 

considered these two factors as equai infiuences in the demand fo r bank ioans 

by the Japanese firms.



They set up a mode! o f bank toan demand by individua! firms, a!!owing fo r the 

possibitity that the firms coutd not borrow as much as they wou!d have !iked to. 

The basic structure o f the ir mode! consisted o f two reduced-form equations, a 

desired demand fo r bank ba ns  and a maximum am ount o f b a n s  that banks were 

wi!!ing to !end to the firms in return fo r co!!atera! (Ogawa and Suzuki, 2000:4). 

The independent va riabbs in their desired demand fo r bank b a n s  mode! were 

activity !eve! o f the firm, size o f the firm, a variety o f interest rates, the firm s' profit 

!eve!s and access to the bond market.

Ogawa and Suzuki (2000:5) used sa b s  !eve!s in order to measure the activity 

!eve! o f the firm, capita! stock o f the firm to measure the size o f the firm  and the 

firm s' profit !eve!s as a proxy o f interna! funds avai!ab!e fo r the firm. They a!so 

used accessibitity to the bond market to measure the extent to which the firms 

had substitutes fo r bank bans.

Ogawa and Suzuki (2000:5) deduced that firm s' demand fo r b a n s  increased with 

an expansion in the production capacity or sates. This is consistent with post- 

Keynesian theory. !n addition, they observed that the demand fo r ba ns  by !arger 

firm s to support financia! and rea! transactions was greater than that o f the 

re!ative!y sma!!er firms, which concurred with the in s t i tu t io n a l theory. On the 

other hand, they found out that the interest rate on b a n s  exerted a negative 

effect on the demand fo r bank ba ns  white the interest rates o f substitutes had a 

positive effect on the b a n  demand.

One o f the recent studies in devebped countries was by Ca!za ef a/. (2001a). 

They conducted an econom etric investigation o f the tota! bank ba n  demand of 

the private sector in the euro area. Their study does not make any significant 

contribution to this fie!d in terms of introducing new determ inants o f demand for 

credit. They restricted their exptanatory variabtes to genera! econom ic activity



and the cost o f bans. Ca!za ef a/. (2001 a:9) estimated the ir mode) as a )ong-run 

reiationship specified in semi )og-!inear form:

Z ,  =  a  +  ^ t . ( 7 D P +  +  / ? 3 . Z . r  +  f

Z. denoted iogarithm o f ioans to the private sector, CDP stood fo r iogarithm of 

rea) output and Z,r and 5T respectiveiy denoted the rea! !ong-term rates and the 

short-term rates, in order to determ ine the reai interest rates, they did not defiate 

nominai interest rates by expected infiation as usuai; instead, they used the 

current tevei o f infiation. The reason fo r this was that actuai infiation was iess 

iikeiy to vary s ig n if ic a n t from the expected infiation rate over a short period o f 

tim e (Caiza e f a/., 2001a: 9-10).

Their resuits proved that the iong-term interest rates were more significant than 

the short-term rates. Both short-term and iong-term interest rates had positive 

coefficients. The reai GDP coefficient was aiso positive in the iong run. The 

theoreticai reason fo r a positive reiationship is that the increase in output wiii 

positiveiy infiuence the expected income and profits, thus, the overaii financiai 

condition o f the househoids and corporations. The increased output enabies the 

market participants to support higher ieveis o f indebtedness and consequentiy to 

finance higher consumption and investment by borrowing from the banks (Caiza 

ef a/., 2001:7). (Caiza e f a/., 2001:7) aiso noted that there couid be a negative 

association between output and the demand fo r bank credit because companies 

m ight prefer to use their profits or other internai sources o f funds to bank ioans. 

and the househoids might choose to reduce their debt ieveis as output rises.

3.4.2 Empirica! studies in deveioping countries

Uniike in the case o f deveioped countries, oniy a few  empiricai studies expiore 

the demand fo r credit modei or the determ inants o f the demand fo r bank credit in 

deveioping countries. De Jager and Smai did one o f the eariier papers on the 

demand fo r credit modei in deveioping countries and empioyed South African



data in 1985 (De Jager and Sma) in Moore and Smit, 1986:90)^. They estimated 

the demand fo r credit equation as a function o f GDP and the prime tending rate. 

According to the resuits, the coefficient o f the /eye/ o f the prime [ending rate was 

significant and negative and that o f the change in prime rate was more significant 

and highiy positive.

Moore and Sm it (1986) undertook another study that expiored the demand for 

bank ioans in South Africa. The independent variabies in this mode) were the 

com ponents o f working capita) demand, as in the demand fo r credit mode) that 

Moore and Threadgoid estimated fo r the U.K. in 1985. They inciuded the current 

and constant vaiues o f the change in the non-government wage biit, the change 

in inventories, the 3-month bankers' acceptances and the credit ceiiing dummy in 

one mode), in another mode), Moore and Sm it (1986:87-88) used the 3-month 

bankers' acceptances rate iess infiation rate, to repiace the 3-month bankers' 

acceptances rate.

According to the resuits, change in the non-government wage biii infiuenced the 

demand fo r bank ba ns  on a one-to-one basis. This was consistent with the 

resuits from Moore and Threadgoid's (1985) study on the U.K. The coefficients o f 

both the nominai and the reai rate o f interest on the 3-month bankers' 

acceptances were insignificant and negative. Moore and Sm it (1986:89) ciaimed 

that this m ight be because of the positive expectations effect and the mis- 

specification inherent in a singie equation framework. Moore and Smit (1986:89) 

suggested the use o f simuitaneous equations fo r more accurate resuits. The 

coefficient o f the change in inventories was positive, whiie that o f the dummy 

variabie was negative.

ikhide (2003) recentiy undertook a study in a deveioping country: Namibia. His 

study was an attempt to provide some evidence concerning the credit crunch in

^  T h i s  s t u d y  d o e s  n o t  t o  g i v e  a  d e t a i i e d  a c c o u n t  o f  t h e  s t u d y  b y  D e  J a g e r  a n d  b e c a u s e  t h e  a r t i c i e  

w a s  n o t  a v a i i a b t e  i n  t h e  s o u r c e  c i t e d  b y  M o o r e  a n d  S m i t  ( 1 9 8 6 ) .



Namibia between 1996-2000, by examining the main determ inants o f commerciai 

bank ioans and ascertaining if credit had been demand or suppiy constrained. He 

did this by estimating both credit suppiy and credit demand modeis using 

Namibian data.

The main determ inants o f bank credit demand (Z,?) that ikhide inciuded in his 

mode! were nominai tending rate (/,) , inftation rate (P<), output g a p (T - ,) ,  

expected reai income (eK) and unexpected inftation rate (xP<). He specified his 

mode) in the form:

= /?0 + + /?2gK + + /?5/,

Att these variabies, except interest rate, were in tog-tinear form, tkhide (2003:281) 

used inftation as a proxy fo r the genera) macroeconomic condition and he 

inctuded the output gap as an additionai exptanatory variabie in order to measure 

the impact o f changes in output from its tong-term pattern, as measured by 

expected income, and as a proxy o f demand fo r credit during periods o f deciining 

income.

The resuits to the study showed that the reat interest rate had a weak negative 

retationship with credit demand, white expected income had a strong positive 

association with credit demand (tkhide, 2003:284-285). The output gap 

coefficient was significantty negative. On the contrary, inftation was not 

significant.

3.5 CONCLUStON

Despite the different approaches that different studies use to derive the main 

determ inants o f bank credit demand, there are common determ inants from the 

various studies. The fact that they are common determ inants in various studies



(on different countries) does not necessariiy mean that they wii! be significant in 

o r reievant fo r any other country because o f the different financiai structures and 

the genera) econom ic environment. However, they offer a guideiine on the 

determ inants of bank credit demand that are more tikeiy to be significant in the 

demand fo r bank credit modei. The common determ inants o f the demand for 

credit according to the various studies are output or income, the interest rate on 

bank ioans, fixed investment, (expected) infiation and the interest rate on 

aiternative sources o f finance, such as bonds. Tabie 3.4 gives a summary o f the 

empirica! studies cited in the above discussion.

Tab!e 3.4: Sum m ary of empirica! studies

Author

(year)

Country

(period

covered)

Explanatory

variables

Method of 

estimation

Summary of results

Melitz J. and 
Pardue M. (1973)

USA
(1951:1-
1969:4)

-real fixed 
investment 
-seasonal 
dummy variables 
-real permanent 
income
-real temporary 
income
-real interest rate 
on commercial 
bank loans

One stage and two 
stage least 
squares.

Coefficients of permanent income, real 
fixed investment and real inventories 
were positive and consistently 
significant above 0.05% .
Two of the dummies had positive 
coefficients while one had a negative 
coefficient. Transitory income also had 
a negative coefficient.

Caligiuri F.G.. 
Fazio A. and 
Padoa-Schioppa 
T. (1974)

Italy
(1958-1971)

-seasonal 
dummies 
-balance of 
payments surplus 
- interest on bank 
credit

Ordinary !east 
squares

As income increased, demand for bank 
credit increased by an equal amount.
An inflow of funds due to a surplus in 
the balance of payments reduced the 
demand for bank credit by 
approximately 60%  of its magnitude. 
Interest coefficient was negative.

Moore B.J. and 
Threadgold A.R. 
(1985)

UK (1965:4- 
1981:2)

-wage bill of
i c e s *

-import bill for 
basis materials 
and semi­
manufactures 
-current price of 
stock-building of
i c e s  

-corporate 
payments of UK 
tax
-excess 3 month 
CD rate over 
prime lending 
rate

Single equation 
framework

Demand for bank credit by ICCS  
appeared highly interest-inelastic, while 
all other variables besides wage bill 
were significant.

Moore B.J. and 
Sm itB .W . (1986)

South Africa 
(1966-1984) 
(1966:3- 
1983:4)

-change in non­
government 
wage bill
-change in

Single equation 
framework

Changes in non-government wage bill 
explained more than 90%  of changes in 
annual bank credit demand and about 
80%  on a quarterly basis.



inventories 
-nominal and real 
3 month BAs* 
-credit ceiling 
dummy

Both nominal and real rates on 3-month 
BAs* were insignificant.
The coefficient of the dummy variable 
was negative while that of change in 
inventories was positive.

Fase M.M.G. 
(1995)

Netherlands
(1970:1-
1990:4)

-expected sales 
-yield on long­
term government 
bond
-ratio of the 
volume of 
inventories to 
sales
-bank lending 
rate

Cointegration and 
error correction 
models

The estimates were all significantly 
different from zero. Bank lending rate 
coefficient was significant and negative 
while that of bond yield was positive. 
The long run sales coefficient was 
positive.

Hewitson G. 
(1997)

Australia -wage bill of 
private sector 
-import bill of the 
business sector 
-nominal interest 
rate on bank 
overdrafts

Cointegration 
analysis and error 
correction models.

The coefficients of all the variables were 
negative in the long run.

Pazarba$io$lu C. 
(1997)

Finland 
(1981-86  
and 1987- 
1995)

-bank lending 
rate
-expected fixed
investment
- expected rate of
inflation
-industrial
production

Maximum log- 
likelihood

Expected investment and lending rate 
both had expected negative signs. 
Output seemed to have significant 
explanatory power in the demand for 
bank credit. Inflation had a significant 
negative relationship with demand for 
credit in the post-deregulation period 
(1987-95)

Ghosh S.R. and 
Ghosh A.R. 
(1999)

Indonesia 
and Korea 
(1991:1- 
1998:3)

-real lending 
interest rate 
-current output 
-price of stock 
market
-variance in 
growth of output 
-inflation

Maximum likelihood 
and cointegration 
analysis

Indonesia
Coefficient of output was significant and 
positively related to loans.
Real interest rate was significant and 
negatively related to credit demand. 
Stock market price was significant and 
positively related to credit demand.
Both the variance in output growth and 
inflation coefficients had negative signs 
as was expected.
Korea
Coefficient of output was positive and 
highly significant, white that of the 
tending rate was negative.
The variance in output growth, stock 
market prices and inflation were all 
negatively correlated to credit demand.

Howells P. and 
Hussein A.K. 
(1999)

UK (1970:1- 
1994:4)

-inflation rate 
-bank tending 
rate
-money's own 
rate
-rate on 3-month 
dollar deposits 
-long-term bond 
rate

Error correction 
models

Inflation rate coefficient was negative. 
The interest rates had no significant 
influence on the flow of bank lending.

Ogawa K. and 
Suzuki K. (2000)

Japan
(1980-1993)

-dummy 
variables 
-activity level of 
the firm
-size of the firm 
-firm's profit level 
-spectrum of 
interest rates 
-accessibility to 
bond market

Maximum likelihood
estimation
technique

The coefficients of loan interest rate, 
profit level and accessibility to corporate 
bond market were negative. Interest 
rates on substitutes, firm size and 
output has a positive relationship with 
demand for bank credit.

Calza A., Euro Area -log of real GDP Semi-log linear Both real short-term and long term



Gartener C. and 
Sousa J. (2001a)

(1980:1-
1992:2)

-real short-term 
interest rate 
-real long-term 
interest rate

model
Cointegration-
Johansen
methodology and 
vector error 
correction model

interest rates were negatively related to 
loan demand in the long-run while real 
GDP depicted a positive association.

ikhide S. (2003) Namibia
(1993:1-
2002:4)

-output gap 
-expected real 
income
-nominal lending 
rate
-unexpected 
inftation 
-inflation rate

Switching 
regression model 
Cointegration 
analysis

Real interest rate and output gap were 
significant and negatively related to 
demand for bank credit.
Inflation rate and expected income were 
also significant, but positively related to 
demand for bank credit. On the 
contrary, unexpected inflation was 
insignificant.

CC S is an abbreviation for industrial and commercial corporations. 
*BAs are bankers' acceptances

The resuits o f these studies atso assist one to form  expectations about the 

impact o f the different determ inants o f bank credit demand. The studies show 

both positive and negative reiationships between the demand fo r credit and GDP. 

The same appiies to infiation. The reiationship between infiation and demand for 

bank credit is indeterm inate in the short run, that is, it can be positive or negative. 

On the contrary, the reiationship between the [ending rate and the demand for 

bank credit is negative in at! the studies. As the tending rate increases, the cost 

o f ioans increases and discourages firms and househoids from demanding bans.
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4.1 !NTRODUCT!ON

The study observed from the previous chapter that the common determ inants of 

the demand fo r bank credit are output, fixed investment, the rate o f interest on 

bank ioans, the rate o f inftation and the rate o f interest on aiternative means of 

funding iike bonds, in this chapter, the study draws from these common 

determ inants, the styiized facts about bank credit and the historicai background 

o f the South African bank credit market in order to deveiop the demand fo r bank 

credit mode), which wii! be used in the empirica! estimation.

The study wii! then expiain the cointegration, error-correction m odeling 

framework, used in the study. The cointegration, error-correction modeiiing 

fram ework is the iatest method used in the econom etric anaiysis o f such studies. 

Fase (1995), Hewitson (1997), Howeiis and Hussein (1999), Caiza e f a/. (2001a) 

and ikhide (2003), who expiored the demand fo r bank credit in recent years, aiso 

used these econom etric methods. According to Chakraborty and Basu 

(2002:1063), the two most commonty used tests o f cointegration anatysis are: the 

residuai-based test fo r the hypothesis o f no cointegration by Engte and Granger 

(1987), and the cointegrating test that is based on the system o f equations 

utiiizing vector autoregressive (VAR) modeis suggested by Johansen (1988, 

1991) and Johansen and Juseiius (1990).



4.2 THE SOUTH AFRtCAN BANK CRED!T MARKET: HtSTORtCAL 

DEVELOPMENTS AND SOME STYUZED FACTS

4.2.1 Historica) devetopments of the dom estic credit market

During the apartheid era, the bank credit market was highiy constrained 

(M eagher and W iikinson, 2001:4). The banks and other financia! institutions were 

not interested in serving the majority o f the popuiation, particutariy the !ow-end 

consumers and smai! businesses, which required smai! ioans (Hawkins, 2001:30; 

Schoombee, 2004:599). The banks concentrated on iarger firm s and white 

citizens, such that the share o f biacks in the forma! bank credit market was on!y 

5% in 1990, white their share o f income and poputation were respectivety 36% 

and 70% (Schoombee, 1998:338). The main reason fo r the ir iack o f interest was 

entrenched in the fact that there were credit ceiiings on the tending rates taid 

down by the Usury Act o f 1968 in order to protect borrowers from exorbitant 

interest rate charges (Schoombee, 2004:599), which hindered the banks from 

charging interest rates that were high enough to match the defautt risk.

Atthough approx im ate^ 60% o f the South African poputation stitt remained 

unbanked^ even after democratization (Wiese, 1996, in Schoombee, 1998:33), 

the number o f btack South Africans who had access to bank credit increased, 

fottowing the etections in 1994. This was mainty because more btack South 

Africans obtained format emptoyment, particutarty in the pubtic sector (Aron and 

Muettbauer, 2000:17).

The banks' genera) tack o f interest in offering services to the unbanked ted to 

antagonism between the banks and the tow-end consumers and smatt 

businesses, such that they did not trust banks or other format institutions to meet

^  i t  g e n e r a i t y  r e f e r s  t o  t h o s e  w i t h  i i t t i e  o r  n o  a c c e s s  t o  f i n a n c i a i  s e r v i c e s .  T h e  u n b a n k e d  c a n  b e  

d i v i d e d  i n t o  t h o s e  e i i g i b i e  f o r  f i n a n c i a )  s e r v i c e s  s u c h  a s  t h o s e  i n  i o w  t o  m i d d i e  i n c o m e  c a t e g o r i e s  

a n d  t h o s e  n o t  e i i g i b i e  f o r  f i n a n c i a i  s e r v i c e s .  F o r  e x a m p i e ,  t h o s e  w h o  a r e  w i t h o u t  p e r s o n a i  

r e s o u r c e s  a n d  a r e  u n e m p i o y e d  ( i n c i u d i n g  t h o s e  w h o  w e r e  i n i t i a i i y  e m p i o y e d ,  b u t  h a d  i o s t  t h e i r  

j o b s  a n d  w e r e  c o m p e i i e d  t o  c i o s e  t h e i r  a c c o u n t s ) ,  t h e  i n f o r m a i i y  e m p i o y e d  o r  t h e  s p o r a d i c a i i y  

e m p l o y e d  ( F a i k e n a  e t  a ! . ,  2 0 0 4 : 8 6 ) .



their demand fo r credit (Meagher and W iikinson, 2001:4). The peopie resorted to 

other informa! systems o f credit, such as stokveis, traditionai money tenders 

"mashonisa", rotating savings and credit associations, which unfortunatety, 

satisfied oniy the demand fo r consumption ba ns  and not e n tre p re n e u r  funding 

requirements (M eagher and W iikinson, 2001:4). These credit facitities invoived 

smaii amounts, charged high interest rates and som etimes used physicai force to 

ensure repayment.

A fter the democratization o f South Africa in 1994, the government enforced 

deveiopm ents in the credit market. The governm ent pressurized the commerciai 

banks to extend banking services and meet the demand fo r bank credit by the 

unbanked (Schoombee, 2004:598). The four major banking groups in South 

Africa, Nedcor, Standard, ABSA and FNB, entered the microtending market and 

commenced new divisions to serve the unbanked with great caution. Standard 

bank provided services to the urban popuiation through its E-ptan. tt atso entered 

a jo in t venture with African investment Bank Limited (Abii), which is the targest 

m icrotender (Swart, 2003:105, in Schoombee, 2004:602). African Bank provided 

smaii b a n s  ranging from 3-36 months to empioyed individuais with an average 

ioan size o f R4 400, where 35% o f the b a n s  met the demand fo r housing bans  

and 30% education ba ns  and retated needs (Meagher and W iikinson, 2001:8).

Nedbank ventured into the iow-income market through its Peopie's Bank division 

in 1995. in 2004, it had a ciient base o f 2 miiiion iow and m iddie-income 

individuais (Schoombee, 2004:602). ABSA, through the NuBank division, 

provides b a n s  to the market that was traditionary regarded as unbankabie, those 

earning iess than R1 400 per month and the smaii seif-empioyed (Schoombee, 

1998:351). NuBank provides both unsecured personai m icro -ioans^ and m icro­

entrepreneur b a n s  (Schoombee, 2004:602) and the iargest singie ioan is R12 

000 (Hawkins, 2001:35). Teba Bank, which is a "n/cbe bank, a/m/ng to prov/cfe

^  M i c r o - l o a n s  r e f e r  t o  b o t h  c a s h  t o a r t s  ( t o a n s  f o r  f r o m  1 - 6  m o n t h s )  a n d  t e r m  l o a n s  ( f o r  l o n g e r  

p e r i o d s ) .



affordab/e m/cro-bnanc/a/ serv/ces to fbe under-banned /n non-me^ropo//Yan 

Soufb A/r/ca" (Faikena et a)., 2004:100) and not a division o f any commerciai 

bank, aiso offers services such as savings accounts, m icroiending and housing 

ioans to the unbanked and underbanked.

Despite the banks' attempts to meet the demand fo r bank credit by peopie o f iow- 

income, the high cost o f credit and the cotiatera! demanded discouraged them 

from seeking ioans from the banks. The iack o f competition in this iower tier of 

the market s ign ifican t^ contributed towards the high costs o f bank credit. 

Aithough financiai iiberaiization has generatiy increased competition in the 

banking industry, it has not been infiuentiai in this iower tie r o f the banking sector 

in term s of competition, due to the foreign banks' iack o f interest in the iow- 

income market (Hawkins, 2001:26). The smaii and medium firms and iow-income 

individuais are therefore exposed to interest rate charges that are even higher 

than those charged to corporations and weaith ier individuais, who do not pay 

high prem iums fo r being unbanked and receive unsoiicited offers of credit 

(Schoombee, 1998:340; Hawkins, 2001:26). Tabie 4.1 shows the cost o f credit 

fo r iow-income consumers at a time when the prime rate was 17% and the Usury 

Cap was 24% for amounts iess than ten thousand rands and 26% for amount 

more than ten thousand rands.



Tabte 4.1: Costs of credit for !ow-income consumers

Product Effective annual 

rate

Income group 

Making use of 

product

Unregistered

microtoans 360% LSM 1-3 High costs

Formal

microloans 44% -360%

LSM 1-6 

Higher rates for 

LSM 1-3

Instalment sales

16% -120%

LSM 1-6 

Higher rates for 

LSM 1^t

Credit cards 

(inc. store credit) 23% -65%

LSM 1-10

Higher rates for LSM 1-5

Pension backed 

(banks plus 

Pension 

Administrators)

16.5% -18% LSM 5-7

Overdrafts and other loans 18% -23%

(or higher 

Different products)

LSM 7-10  

LSM 6 min for 

Current a/c

Leases and high value 

instalment sales 16% -25% LSM 8-10
' '

High-end

mortgages 15% -19% LSM 8-10

Low costs

Source: Feasibility. 2003 in Falkena ef a/.. 2004:97.

*LSM is a demographic categorization based primarily on income category, but includes a number of other consumer 

patterns associated with different lifestyles. The LSM 1 group has an average monthly income of R500, LSM 1-3 earn up 

to R15000 per month. LSM 10 has an average monthly income of over R21 000.

An attempt to improve credit avaiiabiiity by introducing coiiatera! (as a 

precondition to get a ioan), aiso discouraged the smai! firms and in d iv id u a l from 

borrowing, it a u to m a tic a l ied to the financia! exciusion o f most individuais and 

firms since most o f the South African citizens were denied right o f ownership of 

their property (Hawkins, 2001:35), which meant that they couid not use their



property as coiiaterai. However, this changed when the forma! banking sector 

changed its creditworthiness criterion to format empioyment and permitted the 

customers to repay the toans through payroti deductions (Hawkins, 2001:35). 

The introduction o f speciai mortgage accounts ("access bond accounts") a!so 

improved the househoids' access to credit since they were atiowed to borrow and 

pay back from these accounts up to an agreed iim it set by the vatue o f their 

housing coitatera! (Aron and Mueiibauer, 2000:17).

Besides the suppiy side factors, the iow demand fo r bank credit by smaii 

businesses and the iow income individuais is partiatiy associated with the poor or 

iow entrepreneuriai skiiis cuiture am ongst the poor and some iow-income earners 

(M eagher and W iikinson, 2001:4). They demand bank credit in order to finance 

consumption, housing, education and emergencies. They do not demand bank 

ioans in order to generate income, that is, to invest (M eagher and W iikinson, 

2001:4; Schoombee, 2004:617).

A t this point, one may conciude that, among other factors, the iack o f coiiaterai, 

the size o f the ioan, income, the presence o f other aiternative credit faciiities and 

the avaiiabiiity o f bank credit, were the major determ inants o f the demand for 

bank credit during and after the apartheid era in this section o f the private sector.

in terms o f iarge companies and weaithy individuais, the avaiiabiiity o f credit 

does not seem to be a significant determ inant o f the demand fo r bank credit. 

Dereguiation and iiberaiization o f the banking sector introduced severai financiai 

instruments and institutions through which and from which, this category o f the 

private sector couid access credit. There has been an increase both in the 

number o f foreign bank branches opened and the number o f representative 

offices that exciusiveiy offer their services to this group o f the private sector 

(Hawkins, 2001:21).



Besides increasing the avaiiabiiity o f credit through new instruments and 

institutions to the corporate sector, financiat iiberaiization reduced credit 

constraints on househoids engaging in smoothing consumption, it aiso reduced 

the deposits that were required from the in d iv id u a l who pianned to buy houses 

fo r the first time and increased the avaiiabiiity o f coitaterai-backed ioans for 

househotds that aiready had coiiaterai (Aron and Mueiibauer, 2000:2).

it is important to reaiize that the determ inants o f the demand fo r bank credit by 

the smaii and medium firms are vitai to the credit demand by iarge firms in South 

Africa. The reason behind this is that some iarge firms depend on the 

performance o f the sm aiier firms fo r both the suppiy o f and demand for 

commodities, that is, sm aiier firms may produce inputs fo r the production of 

goods in bigger firms; at the same time some smaiier firms may be buyers of 

iarger firm s' output, in this manner, access to finances and the cost o f bank credit 

to the smaii firms are aiso vitai to the productivity o f the iarge firm s (Faikena ef 

a/., 2004:122) and, to some extent, the demand fo r credit by the iarge firms.

4.2.2 The styiized facts about bank credit to the private sector

The m acroeconom ic variabies aiso carry great impiications fo r the demand fo r 

bank credit by the private sector. The SARB's monetary poiicy was aimed at 

infiuencing the bank credit demand through interest rates to controi infiation, and 

uitimateiy econom ic output, even before 1990. The SARB expected high ieveis or 

increases in the prime overdraft rate to reduce the demand fo r bank credit and 

uitimateiy, infiation. The notion was, "the rate o f /nferesf /s a puce; / f  the pr/ce 

goes up, the dem and /o r cred/f goes down; /f /f goes down, /he dem and /o r cred// 

goes up" (Botha, 1997:553).

Figure 4.1, which piots the time series o f the ievei o f bank credit extended to the 

private sector and the prime overdraft rate from 1990-2004, shows that, fo r most 

o f the 1990s, the reiationship was not as expected. Uniike the bank credit 

extension curve, which steadiiy increased throughout the time, the prime



overdraft rate curve re jec ted  substantia) decreases and increases. This suggests 

that the prime rate did not atways negativeiy infiuence the bank credit extension 

as was expected. Rather, their reiationship seemed to concur with Arestis' 

(1992:193) view that it is not the price o f credit that determ ines or infiuences the 

ievei o f the demand fo r bank credit, but its avaiiabitity to the firms. According to 

Botha (1997:557), the South African pubiic steadiiy demanded bank credit, 

despite the high costs in the eariy 1990s, because the SARB authorities had 

convinced them that maintaining high interest rates was the optima! way to deai 

with infiation.

On the contrary, the graph suggests that there has been a negative association 

between the prime rate and bank credit extension since 1998. Even at the end o f 

2002, when there was an increase in the prime rate, bank credit extension 

deciined. This is re jec ted  by the fact that the bank credit extension curve 

increased at a decreasing rate at that time.

Figure 4.1: Credit extended to the private sector 

and the prime overdraft rate
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The reiationship between infiation and bank credit was mainiy negative 

throughout the sampie period. White bank credit extended to the private sector



increased steadiiy, the inftation rate decreased steadiiy with the exception o f 

1998 and 2002.

Figure 4.2: Bank credit extended to the private 

sector and CPi
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On the other hand, Figure 4.3 shows that there was an upward trend in both 

GDP and bank credit extended fo r the time period under consideration. The 

imptication o f this consistent movement in the same direction is that there may be 

a causa) retationship between the variabies, such that an increase in the teve! of 

econom ic output resuits in an increase in the demand fo r bank credit, as 

postdated by the post-Keynesian theory.
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4.2.3 Sum mary

To recapitutate, the common determ inants o f the demand fo r bank credit that are 

observed across the various members o f the private sector are: the prime 

overdraft rate, the rates in the aiternative markets, the m acro-econom ic factors, 

in particuiar, the price ieve! and econom ic output, coiiatera! and the poiiticai 

situation. This shows us that the factors that expiain the demand fo r bank credit 

in South Africa are by no means different from those o f other countries. The 

study wiii use some o f these determ inants to construct a mode) fo r bank demand 

by the private sector in South Africa.

4.3 THE MODEL OF BANK CREDiT DEMAND TO THE PRiVATE SECTOR )N 

SOUTH AFRiCA

4.3.1 The mode)

Based on the empiricai studies discussed eariier, the theories regarding the 

demand fo r credit and the styiized facts about the bank credit market in South 

Africa, this study considers cost o f bank credit and the macroeconomic variabies 

as the determ inants o f the demand fo r bank credit to be inciuded in the mode). 

The paper has modified the modeis by Pazarba$io§)u (1997) and Fase (1995) in



order to mode) the demand fo r bank credit by the private sector in South Africa. 

Like Pazarba$iogiu (1997) and other studies, the mode! inciudes rea! GDP, the 

reai bank tending rate and the rate o f inflation (not the expected rate o f infiation 

as Pazarba§iogiu (1997) did), in the same manner as Fase (1995), the mode) 

inciudes the reai yieid on iong-term government bonds in the demand fo r bank 

credit mode).

Foiiowing the suggestion by Fair (1987, in Hayo, 2000:583), bank credit and reai 

GDP enter the mode) in iogarithms, white the reai yieid on bonds is measured in 

percent per annum. The reai prime rate is in iogarithms. The iong-run modei for 

the demand fo r bank credit by the private sector in South Africa that the study 

estim ates is therefore a sem i-iog iinear modei. The significance o f using iog- 

iinear modeis is entrenched in the fact that iog-transformation makes estimation 

simpie by iinearizing muitipiicative modeis, reduces the impact o f outiiers and, 

reduces the increasing variance o f trending time series (W ieringa and Horvath, 

2005:279). The modei takes the foiiowing form:

In Be = a + /?t In GDP + /?2 In BVF + /?3 In RP + f  (1)

inBc is the iogarithm o f reai bank credit. inGDP is the iogarithm o f reai GDP. iNF 

is CPi infiation. inRP is the iogarithm of the reai prime overdraft rate. YB is the 

reai yieid on the iong-term government bond and e is an error term.

A priori, GDP and yieid on the iong-term government bond are expected to have 

a positive reiationship with the demand fo r bank credit, infiation and the prime 

overdraft rate are expected to have a negative reiationship with the demand for 

bank credit. The study assumes that bank credit extended to the private sector is 

equivaient to the credit demanded by the private sector.



4.3.1.1 Data description

The study empioys quarteriy data fo r a!! the variabtes in the mode! over the 

period 1990:1 to 2004:4, such that there are 60 observations. Tim e series data 

on GDP is sourced from the intemationa! Monetary Fund (internationa! Financia! 

Statistics), white inftation, prime rate, bank credit and the yie!d on governm ent 

bond are obtained from the various issues o f the South African Reserve Bank 

Quarterty Butietin.

The data on the rea! government bond yieid refers to the secondary market 

yietds on governm ent bonds with maturity o f more than 10 years. The rea! yie!d 

on governm ent bonds is the nomina! yie!d debated by change in inftation. This 

variabte is inctuded to represent the inftuence o f an aiternative means o f finance. 

!n terms o f the prime rate, atthough market participants pay nomina! interest rate 

on ioans, the study uses the rea! prime overdraft rate since rea! interest rates are 

more significant in econom ic anaiysis (Botha, 1997:549-550). The rea! prime rate 

is the difference between the nomina! prime rate and the change in the GDP 

deflator as Ca!za e f a/. (2001a) have done in their study.

The mode! indudes CP! inf!ation and rea! GDP in order to capture the effects of 

the m acroeconom ic environment. Specificatiy, rea! GDP captures the inftuence o f 

income and industria! production. The data on GDP is readity avai!ab!e in 

constant term s (at 2000 prices). When data is in constant term s it impties that the 

effects o f inftation are adjusted for, thus GDP is in rea! terms. The demand for 

bank credit refers to credit to the private sector by the banking institutions. The 

data is readity avaiiabte in constant terms.

4.4 THE CO!NTEGRAT!ON, ERROR-CORRECHON METHODS

The empirica! studies emptoy different methods in order to estimate the demand 

fo r bank credit mode!. A  sum mary o f the empirica! resutts in Tabie 3.4 above 

shows that the dominating approach fo r estimating the demand fo r bank credit is 

the cointegration, vector error correction approach.



This study emptoys the cointegration, vector error correction approach as the 

recent empiricai studies in this fieid have, in order to estimate equation (1). 

Cointegration anaiysis, which is a method fo r specifying, estimating and testing 

dynam ic modeis, is regarded as perhaps the most revoiutionary deveiopm ent in 

econom etrics since the mid-1980s (Seddighi e f a/., 2000:251). it is an important 

tooi when m odeling data with trends (Frances, 2001:577), as it can avoid the 

probiem o f spurious regression (Miiier, 1991:141; Gujarati, 2003:822) and can be 

used to test fo r the vaiidity o f the underiying econom ic theories (Seddighi ef a/., 

2000:251).

The idea behind cointegration anaiysis is that aithough individuai econom ic time 

series o f the variabies may be individuaiiy non-stationary, a suitabie iinear 

combination between these trending variabies couid remove the trend 

com ponent and make the iinear combination stationary (Johansen, 2000:361; 

Seddighi e f a/., 2000:251; Chakraborty and Basu, 2002:1063). This impiies that 

the dynam ic paths o f those variabies are infiuenced by any deviation from the 

steady state equiiibrium, which therefore characterises a cointegrated system by 

some error correction process (Chang, 2000:9).

According to Chakraborty and Basu (2002:1063), most empiricai studies on 

cointegration tests use two main tes ts^ . These are the residuai-based test 

suggested by Engie and Granger (1987), and the muitivariate vector 

autoregressive (VAR) approach known as the Johansen cointegration approach.

The Engie-Granger (1987) residuai-based test invoives three steps. According to 

Arize (1994:3), the first step is to determ ine the order o f integration. The second

^  T h e r e  a r e  o t h e r  a p p r o a c h e s ,  s u c h  a s  t h e  r e s i d u a i - b a s e d  t e s t  f o r  t h e  n u t )  h y p o t h e s i s  o f  

c o i n t e g r a t i o n  b y  S h i n  ( 1 9 9 4 )  a n d  t h e  D u r b i n - W a t s o n  C o i n t e g r a t i o n  R e g r e s s i o n  t e s t  ( C R D W )  t h a t  

a r e  a i s o  c o m m o n t y  u s e d  i n  c o i n t e g r a t i o n  a n a i y s i s .  T h e  d e t a i i e d  d i s c u s s i o n  o n  t h e s e  a p p r o a c h e s  

i s  o u t s i d e  t h e  s c o p e  o f  t h i s  r e s e a r c h  p a p e r .  H o w e v e r ,  t h i s  s t u d y  d o e s  n o t  a p p i y  a n y  o f  t h e s e  

a p p r o a c h e s  b e c a u s e  u s i n g  s i n g i e  e q u a t i o n  m o d e l l i n g  i n  c o i n t e g r a t i o n  a n a i y s i s  i s  p r o b i e m a t i c  a n d  

c a n  i e a d  t o  m i s i e a d i n g  r e s u i t s  i f  t h e r e  a r e  m o r e  t h a n  t w o  r e g r e s s o r s  i n  t h e  m o d e i ,  p a r t i c u i a r i y  i f  n -  

1  o f  t h e s e  r e g r e s s o r s  a r e  n o t  w e a k i y  e x o g e n o u s  ( H a r r i s ,  1 9 9 5 : 7 2 ) .



step is the estimation o f the cointegration regression by regressing the 

dependent variabie on a constant and the independent variabie using OLS, if the 

time series are o f the same order o f integration. The third step is to test that the 

residuais are integrated o f order zero by using the Augm ented Dickey-Fuiier 

(ADF) test.

Even though the Engie-Granger cointegration test has been frequency used in 

empirica! studies, it has severa! shortcomings. The first probiem pertains to 

inefficiency. !n the same manner as other singie equation m odeling techniques 

such as the CRDW, it may be inefficient if there are more than two regressors in 

the mode! because there can in fact be more than one cointegrating vector, such 

that the regressors are part o f more than one equiiibrium reiationship (Harris, 

1995:72). Secondiy, the Engie-Granger approach can give misieading resuits in 

the sense that, even if there is oniy one cointegrating reiationship, estimating a 

singie equation may resuit in the ioss o f information due to the inabiiity o f the 

mode) to treat aii variabies as potentiaiiy endogenous (Chakraborty and Basu, 

2002:1063).

Due to the probiems o f the Engie-Granger approach, aiong w ith other singie 

equation modeis, and the advantages o f the Johansen approach, this study wiii 

use the Johansen approach. The Johansen approach is a reiiabie test for 

cointegration and has better sampie properties than other commoniy used 

cointegration tests (Arize, 1994:4). Uniike the Engie-Granger approach, it 

provides a muitivariate fram ework and aiiows fo r more than one cointegrating 

vector in the estimated modei, which prevents any ioss o f efficiency (Chakraborty 

and Basu, 2002:1063). it aiso aiiows fo r causaiity among the variabies (Bahmani- 

Oskooee and Brooks, 1999:121; Bahman-Oskooee and Shin, 2002:121).

Moreover, the Johansen test has been generaiized to accommodate structurai 

breaks o f unknown tim ing (Arai and Kurozumi, 2005:2). The undetected 

structurai breaks, which often occur due to factors such as econom ic crisis,



changes in institutiona! arrangements and poiicy changes (for exampie, fisca) 

poiicy o r monetary poiicy), aiso need to be taken into account when regressing. 

This is mainiy because if any form o f structurai changes is present in the data 

generating process, but are not aiiowed for in the specification o f the mode!, the 

resuits may be misieading (Perron, 1989, 1997, and Leybourne and Newboid, 

2003 in Pahiavani e f a/., 2005:1).

4.4.1 The Johansen procedure

The Johansen approach is based on a iinear system:

*
= + + r = l,...,T

< = ]

(2)

where Z, is the vector with n variabies, in this case, CPi infiation, rea! bank 

credit, rea! prime rate, togarithm o f reai GDP and the rea! yie!d on !ong term 

governm ent bonds, assuming that, Z  -  / (d )  with d < 1, p? is a white noise error 

term  p? -  Af(0,e) (Hubrich, 1999:84). The AjS are coefficient matrices, k is the tag 

tength and A  is a dummy that can contain a constant, a tinear term or seasona! 

dummies (Johansen, 2000:362).

!n order to use the Johansen test, the study reformuiates the VAR (k) mode! in 

equation 2 into a vector error correction mode! that takes the fo!!owing form:

AZ, = n z , - .  + ^ r ; A Z , - ,  + %D, + /4 ^  :' = t,2 ,...,R -t (3)

with an error correction term, n z ; , - ] ,  w ithout any !oss o f information. An error 

correction term impties that a "proporf/on o f the d/sequ/7/br/um from one per/'od /s 

corrected /n the next per/od" (Dritsakis, 2004:114). !t measures the proportion by 

which the !ong term imbatance in the dependent variabte is corrected in each 

short run period (Hondroyiannis, 2004:328). n  represents an nxn coefficient

^ F o r  d e t a i i e d  d e r i v a t i o n  o f  t h e  V E C M  r e f e r  t o  E n d e r s  ( 1 9 9 5 :  3 8 9 - 3 9 0 ) .



matrix that can be factorized according to the number r ( 0 < r > w )  o f iineariy 

independent cointegrating vectors such that n  = a/7' (Hubrich, 1999:85). (x(Mxr) 

is the matrix o f the speed o f adjustment coefficients that characterizes the iong 

run dynamics o f the system (Brooks, 2002:404; Chang, 2000:11). W hen the 

vaiue o f a is iarge, it means that the system wiii rapidiy adjust to a deviation in 

the equiiibrium, whiie a smait vatue impiies that it wii! adjust siowiy. However, 

when a  = 0 fo r some equations, it impiies that the corresponding variabie is 

weakiy exogenous and does not respond to equiiibrium error (Chang, 2000:11). 

Chang (2000:11) aiso states that it is important that at ieast one a must be non­

zero (a  # 0 )  in a cointegrated system.

On the other hand, /7 '(T " )  is the matrix o f cointegrating or !ong-run vectors 

(Hubrich, 1999:85). if/? 'x ; = 0 , it impiies that the system is in equiiibrium, but if it 

assumes any other vaiue, it represents the equiiibrium error o r deviation from 

iong-run equiiibrium and is stationary in a cointegrated system (Johansen and 

Juseiius, 1990, in Chang, 2000:11).

The appiication o f the Johansen procedure is based on the above concepts, and 

its anaiysis may be done in three stages, as outtined by Hondroyiannis 

(2004:324). The first step is to determ ine the order o f integration o f each variabte 

in equation 1. it is important to test fo r the order o f integration o f each variabie in 

a modei in order to estabiish whether it is non-stationary and how many times the 

variabie needs to be differenced to resuit in a stationary series (Harris: 1995:27). 

The second step is to test fo r cointegration using the Johansen maximum 

iikeiihood approach. The third step invoives the use o f the VECM.

4.4.1.1 Testing the order of integration

The order o f integration is com moniy investigated by means o f both standard unit 

root tests and stationarity tests. This study wiii em pioy the two prom inent unit root 

tests, the Augmented D ickey-Fuiier (ADF) and Phiiiips-Perron (PP) tests. 

However, the paper wiii piot the time series before deiving into these tests, since



the p!ots give information about the iikeiy nature o f the time series (Gujarati, 

2003:807).

The ADF test is conducted by adding the tagged vatues o f the dependent 

variabte (inBc) in the mode!. The tagged vatues are inctuded to 'soak up' any 

dynam ic structure present in the dependent variabte, and this ensures that the 

residuats (&t in equation 4 betow) are not autocorretated (Brooks, 2002:380; 

Gordon, 1995:188). The standard procedure that is avaiiabte in econom etric 

software packages, such as, SHAZAM 6.1, TSP 4.2 and EViews 5 ^  is to appty 

the ADF test o f the form:

Ay; = /7] + /72r + <5̂-[ + jr#Ay<-; + & (4)

W here Et is a pure white noise error te rm (a - / /D (0 ,c ^ ) ) ,  A is the difference 

operator, T is a time trend, Ay.-<(Ay.-t = y . - t - y . - 2 ;Ay . - 2  = y . - 2 - y . - 2 ...) are 

tagged differences, white /?t, /?2 , cr, and a  are the parameters to be estimated.

As mentioned eartier, the nut) hypothesis tested in the ADF test is whether there 

is a unit r o o t ( a < 0 ) ,  against the atternative hypothesis that the time series is 

stationary (or<0) (Gujarati, 2003:817). The nutt hypothesis is estimated based 

on the't-statistic ' vatue o f the estimated o  in equation 4, which is catted the ADF 

statistic (Gordon, 1995:188). The ADF does not have the standard t-distribution, 

but appties the criticat vatues o f the r  (tau) statistic that are sim itar to those in the 

DF test (Gordon, 1995:188). " /f the com puted abso/ute va/ue o f the r statistic 

exceeds die DF o r Mack/nnon D F abso/ute cntica/ r va/ues, then we do not re/'ect 

the hypothesis that the given time series is stationary, / f  on the other hand, it is 

/ess than the cr/t/ca/ va/ue, the time series /s non-stat/onary" (Aziakpono, 

2000:135).

^  T h e  E V i e w s  5  p a c k a g e  w i i )  b e  u s e d  t o  e s t i m a t e  a ! i  t h e  e q u a t i o n s  i n  t h i s  s e c t i o n .



The major probtems with using the ADF test have to do with choosing the correct 

form of the ADF mode) and determ ining the optima! number o f tags o f the 

dependent variabie to inciude. The probiem o f choosing the suitabte form o f the 

ADF test is compounded by the size^° and pow er^ properties o f unit root tests, 

especiaiiy concerning the smaii sampte properties o f these tests (Harris, 

1995:39). Poor size and power properties respectiveiy refer to a tendency to 

over-reject the nu!!-hypothesis when it is true and under-reject it when it is fa!se.

The use o f different tag tengths often resuits in different outcomes with respect to 

rejecting the nuit hypothesis o f non-stationarity (Harris, 1995:39). Faiiure to use 

the optima! num ber o f tags, for exampte, induding too few  tags o f the dependent 

variabte in the test regression, changes the size o f the test in an unknown 

manner and wit! not remove a!! the autocorreiation, whiie using too many wi!) 

reduce the power o f the test by increasing the coefficient standard errors 

(Gordon, 1995:188; Brooks, 2002:380). According to Brooks (2002:380), the 

tatter effect arises because an increase in the number o f parameters uses up the 

degrees o f freedom, which uttimatety reduces the absotute vatues o f the test 

statistics.

There are some approaches that have been devetoped in the titerature on how to 

choose the optima! tag tength. The two common approaches are based on some 

summary statistic criterion for Et in equation 4. These are the Schwartz 

information Criterion (SC) and the Akaike information Criterion (A!C). The other 

approaches are respectivety based on the highest significant tagged vatue o f the 

autocorretation function (ACF) fo r the first differenced series (Brooks, 2002:380; 

Gordon, 1995:188) and on the frequency o f the data, tn the case o f the tatter, if 

the data are quarterty, one coutd use four tags and twetve tags if the data is 

monthty (Brooks, 2002:380).

S i z e  o f  a  t e s t  r e f e r s  t o  t h e  t e v e !  o f  s i g n i f i c a n c e .

^  P o w e r  o f  a  t e s t  r e f e r s  t o  t h e  p r o b a b i l i t y  o f  r e j e c t i n g  t h e  n u ! )  h y p o t h e s i s  w h e n  i t  i s  f a i s e .



Another method o f testing fo r unit roots is the Phiiiips-Perron (PP) test. Uniike the 

ADF test, which takes care o f possibie seria! co rrec tion  in the error terms by 

adding iagged difference terms of the regressand, the PP test uses non- 

parametric statisticat methods and does not add any iagged difference terms 

(Gujarati, 2003:818). The test is carried out using the t-statistic fotiowing more or 

tess the same procedure as the ADF. it often gives the same conciusion as the 

ADF and suffers from the same important [im itations as the ADF test (Brooks, 

2002:381).

Before proceeding onto the next step, which is testing fo r cointegration, a 

suitabie mode! has to be identified. This impiies that a decision has to be made 

as to which determ inistic components shouid be inciuded in the muitivariate 

mode!, in order to seiect the determ inistic components, Johansen (1992, in 

Chakraborty and Basu, 2002:1068) and Harris (1995:81) suggest that a jo int 

hypothesis o f both the rank order and the determ inistic com ponents shouid be 

tested. The tests are made from the most restrictive aiternative ( r  = 0 and modei 

with constant) to the ieast restrictive aiternative ( r  = n -1  and modei with a trend 

in the cointegration vectors). As a decision criterion, the trace statistics or the 

maxima) eigenvaiue statistics are compared to the criticai vaiues untii the first 

time that the nuii hypothesis is not rejected (Chakraborty and Basu, 2002:1068). 

in addition, an appropriate iag iength has to be decided on. The optima) iag 

iength wiii be chosen on the basis o f the iag iength that is mostiy seiected by iag 

iength seiection criterion, such as the A iC  and SC.

4.4.1.2 Testing for cointegration

Once the order o f integration and the identification o f the cointegrating modei are 

determ ined, the next step is to appiy the Johansen-Juseiius maximum iikeiihood 

procedure to determ ine whether there is a-iong run reiationship between these 

variabies, that is, whether the variabies are cointegrated, it is important to note 

that cointegration anaiysis is oniy possibie if the variabies are non-stationary and 

have the same order o f integration (Dritsakis, 2004:114). Testing for



cointegration in the Johansen framework amounts to finding the number o f r 

tineariy independent vectors in the matrix n ,  which is equivaient to testing 

whether the iast n-r coium ns o f a are insignificancy smaii (Harris, 1995:87).

As aforementioned, in order to test if the variabies in the modei are cointegrated, 

the study wiii appiy the Johansen maximum iikeiihood procedure to a VAR 

version o f the demand fo r bank credit modei (equation 1). This step invoives the 

appiication o f the trace statistics (A^r^) and the maximum eigenvaiue statistic 

(A max). These Johansen approaches fo r testing for cointegration are based on 

the sequentiai iikeiihood ratio (LR) tests o f the nuii hypothesis that there are at 

most r cointegration vectors, which amounts to n-r unit roots, against the 

aiternative o f n-r-1 unit roots (Garone, 1996:14).

A/r.<ra(r, w) = - 2 to g ( 0  = -  T ^ !o g ( l  -  Af) where the number o f cointegrating vectors
/=r+)

under the nuii is r  = 0, 1, 2 .....  k-1, T is the number o f observations used for

estimation, Q is the outcome o f the restricted maxim ised iikeiihood divided by the

unrestricted maxim ised iikeiihood and A ; is the Ah iargest estim ated eigenvaiue

from n  matrix (Dritsakis, 2004:115). The iarger the A ; the more negative wiii be

!og(l -  A;'); hence the iarger wiii be the statistic.

Atrace is a jo in t test where the nuii hypothesis is that the number o f cointegrating 

vectors is iess than or equai to r , where r  is 0, 1, o r 2, against an unrestricted 

or generai aiternative that there are more than r cointegrating variabies (Arize, 

1994:4), that is, 7/o:?%(n) = r  against 7A :/% (n ) = r  + l .  This test statistic either 

rejects the nuii hypothesis o f no cointegration among the variabies ( r  = 0) or 

does not reject the nuii hypothesis that there is one cointegrating reiation 

between the v a r ia b ie s ( r< l) .  it starts with p eigenvaiues and then successiveiy 

the iargest is removed untii the nuii hypothesis is not rejected anymore, if the test



statistic is greater than the criticai vaiue, the nui! hypothesis o f no cointegration 

vectors is rejected.

The [imitation o f the A ^  test if the Osterwatd-Lenum (1992) asym ptotic criticai 

vaiues are used, is that, if one inciudes the dummy variabte in the determ inistic 

com ponent o f the muitivariate mode), D, in equation 2, the Osterwaid-Lenum 

(1992) asym ptotic criticat vaiues wi!i oniy be indicative (Harris, 1995:88). in 

addition, if the sampie size o f the observations inZ<, in equation 2, is sma!!, 

probiems regarding the power and size properties o f the trace test are 

encountered when the asym ptotic criticai vaiues are used (Harris, 1995:88).

AmM(r,H + t ) = - 7 1 n ( t - , L  + [) is sim iiar to A ^ ,  except fo r the fact that the 

aiternative hypothesis is expiicit. A max is based on the iargest eigenvaiue and 

conducts separate tests on each eigenvaiue (Garone, 1996:14). it tests the nuii 

hypothesis o f no cointegration r  = 0 , against the aiternative hypothesis that r  = 1, 

r  = 2 and so on, that is,

7 /o : ?%(n) = r  = 0 Versus # i : r%(n) = 0 < r  < g

# o : rA (n ) = r  = 1 Versus / / 1 : r%(n) = 1 < r  < g

/ / o : rA (n ) = r  = g  -1  Versus 7/1: r%(n) = r  = g 

The first test invoives testing a nuii hypothesis o f no cointegration vectors, which 

corresponds to n  having zero rank, if the nuii hypothesis is not rejected, it wouid 

be conciuded that there are no cointegrating vectors and the testing wouid be 

compieted. However, if : r  = 0 is rejected, the nuii that there is one 

cointegrating vector ( / / o : r  = l)  wouid be tested. The vaiue o f r is continuaiiy 

increased untii the nuii hypothesis is no ionger rejected (Brooks, 2002: 405-406). 

if the test statistic is smaiier than the criticai vaiue, the nuii hypothesis that 

r  = 0 cannot be rejected, this impiies that there are no cointegrating vectors.



These iikeiihood ratio tests may not aiways give resuits that iead to the same 

conctusion. For exampie, one test may indicate that there are 2 cointegrating 

vectors, white the other detects 1, due to the different econom ic theories that 

determ ine the different reiations among a set o f variabies (King et ai., 1991, in 

Bahmani-Oskooee and Brooks, 1999:124).

Some suggestions, aithough contradictory, have been made to assist the 

practitioner to decide on the cointegration rank in such instances. Baneqee e f a/. 

(1986, 1993 in Chakraborty and Basu, 2002:1063), suggest that one shouid reiy 

on the resuits given by the maximum eigenvaiue test, since its resuits are more 

reiiabie in smaii samptes. Converseiy, Cheung and Lai (in Harris, 1995:89) 

suggest that more emphasis shouid be piaced on the trace test since it shows 

more robustness to both skewness and excess kurtosis than the maximai 

eigenvaiue test in the Monte Cario experiments.

When the conciusion is reached concerning the number o f cointegrating vectors 

present in the mode), the next step is to determ ine what these cointegrating 

vectors are and whether they inform one about the structurai reiationship 

underiying the iong-run mode), in this case, or and /7 coefficients are then 

estimated through the Johansen technique (Chakraborty and Basu, 2002:1069). 

The different structurai reiationships can then be identified among the reievant 

variabies and the unique set o f /7 vectors can then be chosen by imposing 

restrictions based on econom ic theories. Harris (1995:95) emphasises that 

testing fo r unique cointegration vectors is necessary because the reduced rank 

regression procedure oniy gives information on the number o f cointegration 

vectors in the cointegration space, but does not inform one o f the vectors in /? 

that are unique.

it is aiso important to determ ine which variabies shouid be exciuded from the 

cointegration space since the resuits couid be sensitive to the variabies that are 

inciuded in the mode) (Bahmani-Oskoee and Shin, 2002:91). in order to



determ ine which variabie(s) shouid be exciuded from the mode), the hypothesis 

that JVcn/ = 0 fo r 7  = t...r, that is, row / contains zeros is tested. This test is done 

by imposing row restric tions^ o n a , which wiii resuit in a new restricted mode!, if 

a!! the vaiues o f a  are zero in the different coiumns, this indicates that the 

cointegration vectors in /7 do not enter the equation determ ining AZ„t. This 

impiies that there is no toss o f information about the iong-run /7 from not 

m odeling the determ inants o f AZ,<. Therefore, this variabie is said to be weakty 

exogenous to the system and can vaiidiy enter on the right-hand side o f the 

VECM, aithough its short-run dynamics wii! not be modeiied because o f its 

exciusion from the vector on the !eft-hand side o f the equation (Harris, 1995: 98).

The tikeiihood ratio test invoking the restricted and unrestricted modeis can then 

be used to ascertain whether the restrictions are va!id. This is done by comparing 

the iikeiihood ratio test statistic with the chi-square distribution with (r x (n-m)) 

degrees o f freedom in order to obtain the significance !eve! fo r rejecting the nuii 

hypothesis (Harris, 1995: 101). !f the chi-square distribution exceeds the 

iikeiihood ratio test, then the nui! is not rejected, in terms o f the iikeiihood ratio 

test, if the nuii o f exciusion cannot be rejected, this impiies that the variabie is 

weakiy exogenous.

it is important to carry out the iikeiihood ratio test fo r weak exogeneity since the 

resuits cou!d be sensitive to treating aii the variabies as endogenous (Bahmani- 

Oskoee and Shin, 2002:91), as the Johansen procedure wouid have been doing 

so far. Testing fo r exciudabiiity o f the variabies or weak exogeneity is aiso a 

significant precondition fo r the next step, which is estimating the VECM, since "if 

/s Msua/fy nof va//d fo cond/f/on f/ie VECM on fbe /ndependenf vanab/es tvn/ess

^ "  7 * b e  f o r m  o f  r e s f r / c f / o n s  / s  d e f e r m / n e d  b y  s p e c / f y / n g  a n  ( n  x  m )  m a f r / x  o f  / / n e a r  r e s f r / c f / o n s ,  

w h e r e  ( n - m )  e q u a / s  f h e  n u m b e r  o f  r o w  r e s f n ' c f / o n s  / m p o s e d  o n  o ,  s u c h  f b a f  f h e  n o / /  b y p o f h e s / s  

a m o u n f s  f o  f e s f / n g  w b e f b e r  o = < 4 o o  / m p o s / n g  f b e  r e s f n c f / o n s  r e d u c e s  o  f o  a n  f m  x  n )  m a f n x  O o .  / f  

/ s  a / s o  u s e f u /  f o  n o f e  f b a f  f b e s e  s a m e  r e s f n c f / o n s  / n  ^  c o u / d  b e  / m p o s e d  b y  s p e c / f y / n g  a n  ( n  x  ( n  -  

m ) )  m a f n x  B  s u c h  f b a f  B * a r = 0 .  B o f b  m a f n c e s  ^  a n d  B  a r e  u s e d  / n  f b e  m e c b a n / c s  o f  r e s f n c f / n g  f b e  

J o b a n s e n  r e d u c e d  r a n k  r e g r e s s / o n  m o d e / ,  f b e r e b y  o b f a / n / n g  n - 7  n e w  e / g e n ^ a / u e s  b a f * )  f o r  f b e  

r e s f n ' c f e d  m o d e / ,  w b / c b  a r e  u s e d  / n  f b e  L R  f e s f  ( H a r r i s ,  1 9 9 5 : 1 0 1 ) .

too



fbey are weak/y exogenous /n fbe fu// system " (Harris, 1995:100). in addition, 

testing fo r weak exogeneity on the variabies in the mode! heips one to vaiidate 

the assumption regarding the endogeneity-exogeneity o f the variabies inciuded in 

the modei (Chakraborty and Basu, 2002: 1067).

On the basis o f this iong-run exciusion test, the study wiii proceed by restricting 

the variabies that were found to be exciudabie and then re-estimate the system 

inciuding variabies that are s ig n if ic a n t different from zero. However, in order to 

sustain inference, some diagnostic tests such as the W hite test fo r 

heteroscedasticity, the LM test fo r autocorreiation and the Jarque-Bera test for 

normaiity need to be run.

The W hite test for heteroscedasticity operates by obtaining the from the 

auxiiiary regression and muitipiying it by the number o f observations T (TR^). TR^ 

foiiows a chi-square distribution with m (number o f regressors) degrees o f 

freedom. The nuii hypothesis that is tested in this approach is that aii the 

coefficients o f an auxiiiary regression are equai to zero, if the chi-square test 

statistic is greater than the corresponding vaiue from the statisticai tabie, then the 

nuii hypothesis that the errors are homoscedastic is rejected, which impiies that 

there is significant evidence o f heteroscedasticity (Brooks, 2002:150).

The Jarque-Bera normaiity test is based on the property o f a normaiiy distributed 

random variabie that the entire distribution is characterized by the mean and the 

variance (Brooks, 2002:179). it aiso considers the third and fourth moments o f a 

distribution and refers to them as its skewness and Kurtosis. "Skewness 

measures the extent to wb/cb a d/sfnbuf/on /s not sym m efnc about /ts mean va/ue 

and kudos/s m easures bow  tat tbe ta/Vs o f tbe d/sfnbuf/on are" (Brooks, 

2002:179). The Jarque-Bera test statistic asym ptoticaiiy foiiows a chi-square 

distribution and tests the nuii hypothesis that the distribution o f the series is 

symm etric and mesokurtic (Brooks, 2002:182). if the nuii hypothesis is rejected, it 

impiies that there is a vioiation o f the normaiity assumption.



4.4.1.3 Estimating the Vector Error Correction Modei

Once cointegration among the variabies in the VAR mode! is estabtished, the 

next procedure is to anaiyse the short-run adjustment behaviour o f the variabies 

in response to a random shock by anaiysing how each variabte in a cointegrated 

system responds to the error from the cointegrating vector (Chakraborty and 

Basu, 2002:1064) using the VECM. The VECM enabies one to specify both the 

short-run and !ong-run dynamics o f the mode! and captures the potentia! 

endogeneity o f the determ inants o f credit demand (Ca!za ef a/., 2001a:13).

!n the same manner as in the test fo r cointegration, the decision has to first be 

made regarding the determ inistic components (dummies, intercept and trend) 

that shouid be induded in the mode!. Fottowing this step, the VECM can then be 

estimated using the (Gaussian) residuais from the cointegration vector. 

According to Chakraborty and Basu (2002:1064), the estimation o f the VECM in 

the Johansen procedure invoives reparameterising equation 1 to take the form of 

an error correction mode! (equation 3) with the identified cointegration 

reiationships expiicitiy induded as residua! terms and the identification o f the 

unique cointegration vectors that reflect structura! econom ic retationships 

undertying the !ong-run mode!.

The resu!ts o f the VECM mode! wi!! give resuits from which one can recognise 

how each variabie in the cointegrated system corrects itseif to the residua! from 

the cointegrating vector. The misspecification tests, Lagrange-mu!tip!ier test fo r 

autocorretation, the Heroscedasticity test and the Bera-Jarque normaiity test wi!! 

then be app!ied to the estimated mode!. Fo!!owing this, weak exogeneity tests wit! 

be performed on the equations o f the dependent variabies in equation 1 in order 

to determ ine whether it wou!d be legitimate to specify the demand fo r credit as a 

singie equation mode! instead o f a system through the genera!-to-specific 

approach. This test is performed by assessing the statistica! significance o f the 

coefficient o f the error correction term in each o f the equations o f the system 

other than the equation fo r bank credit demand, " /f the error correcf/on term /s



found nof fo be s/gn/f/canf /n a s p e c ie  equaf/on, fb/s /mp//es fbaf fbere /s no 

/nfbrmaf/on /oss from exc/ud/ng fbaf equaf/on from fbe system (Ca)za et a!., 

2001a:13).

4.4.1.4 Limitations of the Johansen procedure

!n the same vein as other approaches, the Johansen cointegration anaiysis aiso 

has some disadvantages. Besides the [im itations that were mentioned in the 

above discussion at the different stages o f the Johansen procedure, the major 

shortcoming o f the Johansen procedure ties in the number o f decisions that have 

to be made, compared to other approaches. The steps as outiined in Harris 

(1995:76-77) inciude:

* Setting the appropriate tag-iength o f the VAR in order to ensure the error 

terms are Gaussian, that is, not autocorreiated or non-normai, in the 

vector error correction mode) (VECM).

* Determining whether the system shouid be conditioned on any 

predeterm ined i(0) variabies, inctuding dummies, to take account o f 

possibie poiicy intervention(s).

* Testing fo r reduced rank, inciuding the issue o f whether the system shouid 

be treated as an i (2) rather than an ! (1) system.

* identifying whether there are trends in the data and therefore whether 

determ inistic variabies (a constant and trend) shouid enter the 

cointegration space or not.

* Testing fo r weak exogeneity, which ieads to the modeiiing o f a partiai 

system with exogenous variabies.

* Testing fo r a iinear hypothesis on cointegration reiations.

* Testing fo r unique cointegration vectors.

* Joint tests invoiving restrictions on <x and /7 .



4.4.2 !mpu!se response ana!ysis

Since this study is intended to find out how iong it takes fo r the changes in the 

prime rate to affect the demand fo r bank credit, the impuise response within the 

cointegration fram ework wii! be empioyed. According to Ganev e f a/. (2002:32), 

the most common approach is the use o f orthogonaiized impuise responses 

referred to as the Sims approach. The major [imitation o f this approach is that it 

imposes severe restrictions on the variabies by assuming a particuiar ordering, in 

order to avoid this probiem, studies empioy the generatized impuise responses 

(G iR) approach that has been proposed by Koop, Pesaran and Potter and 

appiied to VAR modeis by Pesaran and Shin (1998).

The generaiised impuise response uses the moving average o f the undifferenced 

VAR o f the VECM of equation 3:

- !  + ... + + & (5)

where X  is an (mx1) vector o f jo intiy determ ined i (1) variabies, is (qxl) 

vector o f determ inistic variabies and each %i and s/ are (/nxm) and (mx#) 

matrices o f coefficients to be estimated using a (; = 1,...,T) sampie o f data, g? is 

an (mxt) vector o f error terms with a zero mean and non-diagonai covariance 

matrix, X  (Osei e f a/., 2003:11), which is presented as:

X( = 6( + A?f(.? +A 2 6 f-2 + -
;=o

( 6 )

The impuise response is then computed by subjecting a seiected equation to a 

one-standard-deviation forecast error shock, it is therefore measured as the 

effect o f one standard shock to the y,* equation at time to n  X  + n as foiiows:



W here Xe, is an (mxl) vector that identifies the source o f the shock, and unity is 

the eiem ent w ith zeros eisewhere (Osei e f a/., 2003:12). According to Osei ef 

a/. (2003:12), this wiii then show the time profiies o f the impact o f the unit shock 

to eiements o f a f? on the ievei ofx<, taking into account the knock-on and 

feedback effects that characterise the variabies in a dynam ic system. The 

[imitation o f this approach is that one needs to know the causatity o f the 

econom ic structure before the impuise response resuits.

4.5 Conciusion

The derived South African bank credit demand mode! used in this study has the 

foiiowing determ inants: rea! prime rate, reai yie!d on governm ent bonds, infiation 

and reai GDP. in order to achieve the second sub-objective, which is the anaiysis 

o f these determ inants, giving greater emphasis to the reiationship between prime 

rate and bank credit, the study empioys the Johansen procedure o f cointegration, 

error correction modeiiing. This approach has severai advantages over other 

cointegration modeiiing techniques empioyed in the iiterature. it provides a 

muitivariate fram ework and aiiows fo r more than one cointegrating vector in the 

estimated mode), which prevents any ioss o f efficiency, aiiows fo r causaiity 

among the variabies and accommodates structurai breaks o f unknown timing 

when modeiiing.

it invoives three steps. The first step is to determ ine the order o f integration of 

each variabie in equation 1. The second step is to test fo r cointegration, using the 

Johansen maximum iikeiihood approach and the third step invoives the use of 

the VECM.

The iast part o f the chapter briefiy expiained the generaiised impuise response 

anaiysis. it is empioyed in order to answer the question: 'how iong does it take fo r 

the reai prime rate to have an impact on the demand fo r bank credit', which 

addresses the third sub-objective.



EMP!R!CAL RESULTS

5.1 !NTRODUCT!ON

White the previous chapter was dedicated to m odeling the demand fo r bank 

credit and expiaining the Johansen cointegration procedure, this chapter wii! 

practicaiiy empioy the Johansen procedure and the impuise response anaiysis in 

order to achieve the second and third sub-objectives o f this study, respectivety.

The research resuits wiii be presented, interpreted and evaiuated against theory 

and resuits o f other studies. The potentiai impact o f these resuits fo r monetary 

poiicy transmission or monetary poiicy p e rs e  wiii be discussed.

5.2 T!ME SERiES PROPERT!ES OF DATA

As expiained eariier, it is important to first make piots o f aii the variabies to be 

used in the mode) before estimating. The piots eniighten one concerning the 

properties o f the data, fo r exampie, whether there are any structurai breaks or 

trends in the data or whether the data is stationary.

The piots o f the variabies show that aii the variabies have an intercept. The 

iogarithm o f bank credit extension graph and the graph o f the iogarithm of reai 

GDP steadiiy trend upwards. Their movements suggest that they may be non- 

stationary. The CPi piot aiso refiects some trend (downward). The yieids on 

bonds and reai prime rate curves fiuctuate a iot and have prominent kinks around 

1998 and 2002.



Figure 5.1: Piots o f the time series.
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The unit root tests fo r stationarity, the ADF and PP tests are performed on both 

ieveis and firs t differences fo r aii the variabies in the mode). Tabie 5.1 reports the



ADF and PP test statistics fo r the stationarity o f a!i the variabies over the period 

1990:1 to 2004:4.

Tabie 5.1 Unit root tests for stationarity

Variabies ADF test PP test

Leveis Ind iffe rence s  Leveis in d iffe re n ce s

cpi -2.3575 -3 .9412* -2.9241 -4.6201 *

inbc -1.6537 -5.5872** -1.8117 -5.3156**

ingdp -3.0497 -3.8069 ** -2.7041 -3.4873*

rp -2.2557 -7.5692** -2.3405 -7.5690**

yb -2.4283 -5.8968** -2.4283 -6.5670**

The tests were performed including both an intercept and a trend in the regression and using the iongest iag at which the 
t-statistic was significant.
(*) and (**) denote rejection of nuli-hypothesis of unit root at the 5%  and 1% level of significance, respectively.

The caicuiated ADF and PP statistics show that the variabies are non-stationary 

in ieveis but stationary in first differences, that is, they are aii integrated o f order 

one.

5.3 CO!NTEGRAT!ON ANALYSiS

The next step in the anaiysis is to test whether or not there is a iong-run 

reiationship among the variabies in equation 1, which were found to be integrated 

o f order one. However, the Johansen procedure requires that an appropriate iag 

iength be chosen first. Since the data on the series used in the study is quarteriy, 

the seiection fo r the iag iength was drawn from a maximum of four iags. The 

resuits in Tabie 5.2 show that the different information criteria chose three 

different iag iengths. The SC chose one iag, the LR chose four iags and both the 

A iC  and FPE chose two iags. The different iags were expiored and the SC was 

chosen over the others, since it produced resuits that were econom icaiiy 

sensibie.



Tab!e 5.2 Lag sanction  criterions

V A R  L a g  O r d e r  S e l e c t i o n  C r i t e r i a

E n d o g e n o u s  v a r i a b l e s :  L N B C  L N G D P  I N F  L N R P  Y B

E x o g e n o u s  v a r i a b l e s :  C

D a t e :  0 1 / 2 1 / 0 6  T i m e :  1 1 : 3 7

S a m p l e :  1 9 9 0 Q 1  2 0 0 4 Q 4

I n c l u d e d  o b s e r v a t i o n s :  5 6

L a g L o g L L R F P E A I C S C H Q

0 - 1 0 7 . 9 7 4 7 N A 3 . 8 9 e - 0 5 4 . 0 3 4 8 1 1 4 . 2 1 5 6 4 6 4 . 1 0 4 9 2 0

1 2 3 7 . 8 3 0 1 6 1 7 . 5 0 8 6 4 . 1 3 e - 1 0 - 7 . 4 2 2 5 0 4 - 6 . 3 3 7 4 9 4 * - 7 . 0 0 1 8 4 8

2 2 8 0 . 2 0 8 7 6 8 . 1 0 8 4 0 2 . 2 7 e - 1 0 * - 8 . 0 4 3 1 6 7 * - 6 . 0 5 3 9 8 2 - 7 . 2 7 1 9 6 4

3 2 9 6 . 5 0 0 1 2 3 . 2 7 3 4 1 3 . 2 7 e - 1 0 - 7 . 7 3 2 1 4 5 - 4 . 8 3 8 7 8 6 - 6 . 6 1 0 3 9 6

4 3 2 7 . 4 6 2 6 3 8 . 7 0 3 2 0 * 2 . 9 6 e - 1 0 - 7 . 9 4 5 0 9 4 - 4 . 1 4 7 5 5 9 - 6 . 4 7 2 7 9 7

*  i n d i c a t e s  l a g  o r d e r  s e l e c t e d  b y  t h e  c r i t e r i o n

L R :  s e q u e n t i a l  m o d i f i e d  L R  t e s t  s t a t i s t i c  ( e a c h  t e s t  a t  5 %  l e v e l )

F P E :  F i n a l  p r e d i c t i o n  e r r o r

A I C :  A k a i k e  i n f o r m a t i o n  c r i t e r i o n

S C :  S c h w a r z  i n f o r m a t i o n  c r i t e r i o n

H Q :  H a n n a n - Q u i n n  i n f o r m a t i o n  c r i t e r i o n

tn the next step, the Johansen maximum iikeiihood procedure was carried out, in 

order to determ ine the number o f cointegration retationships in equation 1 using 

the tag iength o f one. The two approaches used are the trace and maximum 

eigenvaiue statistics that were expiained eariier. As can be observed from Tabte 

5.3, the two tests show contacting resutts.

Tabte 5.3 Johansen test for cotntegration
D a t e :  0 1 / 2 1 / 0 6  T i m e :  1 2 : 0 1

S a m p l e  ( a d j u s t e d ) :  1 9 9 0 Q 3  2 0 0 4 Q 4

I n c l u d e d  o b s e r v a t i o n s :  5 8  a f t e r  a d j u s t m e n t s

T r e n d  a s s u m p t i o n :  L i n e a r  d e t e r m i n i s t i c  t r e n d  ( r e s t r i c t e d )

S e r i e s :  L N B C  L N G D P  I N F  L N R P  Y B  

L a g s  i n t e r v a l  ( i n  f i r s t  d i f f e r e n c e s ) :  1  t o  1

U nrestricted  C ointegration  R ank T es t (Trace)

H y p o t h e s i z e d  

N o .  o f  C E ( s ) E i g e n v a l u e

T r a c e

S t a t i s t i c

0 . 0 5

C r i t i c a l  V a l u e P r o b . * *

N o n e  * 0 . 4 7 7 5 2 9 1 0 2 . 3 5 1 0 8 8 . 8 0 3 8 0 0 . 0 0 3 7

A t  m o s t  1  * 0 . 4 0 3 9 4 6 6 4 . 6 9 8 2 9 6 3 . 8 7 6 1 0 0 . 0 4 2 6

A t  m o s t  2 0 . 2 6 7 6 2 7 3 4 . 6 8 7 7 1 4 2 . 9 1 5 2 5 0 . 2 5 8 1



A t  m o s t  3  

A t  m o s t  4

0 . 2 0 0 8 0 8

0 . 0 6 0 5 3 5

1 6 . 6 2 2 6 8

3 . 6 2 1 7 7 2

2 5 . 8 7 2 1 1

1 2 . 5 1 7 9 8

0 . 4 4 3 6

0 . 7 9 5 9

T r a c e  t e s t  i n d i c a t e s  2  c o i n t e g r a t i n g  e q n ( s )  a t  t h e  0 . 0 5  i e v e i  

*  d e n o t e s  r e j e c t i o n  o f  t h e  h y p o t h e s i s  a t  t h e  0 . 0 5  i e v e i  

* * M a c K i n n o n - H a u g - M i c h e ! i s  ( 1 9 9 9 )  p - v a ! u e s

U nrestricted  C ointegration  R ank Tes t (M axim um  Eigenvaiue)

H y p o t h e s i z e d  

N o .  o f  C E ( s ) E i g e n v a i u e

M a x - E i g e n

S t a t i s t i c

0 . 0 5

C r i t i c a !  V a i u e P r o b . "

N o n e 0 . 4 7 7 5 2 9 3 7 . 6 5 2 7 3 3 8 . 3 3 1 0 1 0 . 0 5 9 7

A t  m o s t  1 0 . 4 0 3 9 4 6 3 0 . 0 1 0 5 8 3 2 . 1 1 8 3 2 0 . 0 8 8 5

A t  m o s t  2 0 . 2 6 7 6 2 7 1 8 . 0 6 5 0 3 2 5 . 8 2 3 2 1 0 . 3 7 2 2

A t  m o s t  3 0 . 2 0 0 8 0 8 1 3 . 0 0 0 9 1 1 9 . 3 8 7 0 4 0 . 3 2 8 0

A t  m o s t  4 0 . 0 6 0 5 3 5 3 . 6 2 1 7 7 2 1 2 . 5 1 7 9 8 0 . 7 9 5 9

M a x - e i g e n v a i u e  t e s t  i n d i c a t e s  n o  c o i n t e g r a t i o n  a t  t h e  0 . 0 5  i e v e i  

*  d e n o t e s  r e j e c t i o n  o f  t h e  h y p o t h e s i s  a t  t h e  0 . 0 5  i e v e i  

* * M a c K i n n o n - H a u g - M i c h e ! i s  ( 1 9 9 9 )  p - v a i u e s

The trace test was chosen over the maximum eigenvatue test because it is more 

robust in the presence o f either skewness and excess kurtosis (Cheung and Lai 

in Harris, 1995:89). The trace test rejects the nui! hypothesis o f no cointegration 

because the trace statistic, 102.35, exceeds the criticat vatue, 88.80. in the next 

step, which is the test fo r the nuti o f at most one cointegrating vector, the trace 

statistic, 64.70, which stii! exceeds the 5% criticai vaiue o f 63.88, ieads to the 

rejection o f one cointegrating vector. However, in the test fo r the nu!) o f at most 

two cointegrating vectors, the trace statistic, 34.69, is tess than the criticai vaiue 

o f 42.92, which indicates that there are two cointegrating equations.

Taking the first cointegrating vector and normaiising on bank credit, the foiiowing 

!ong-run reiationship was found. The tabie o f resuits is in appendix 1.

In FC = -0.06FVF + 0.02 In GDP -  0.11 In FP -  0.031X8

(0.083) (*) (*) (0.205) (6)



At) the variabtes except the rea! yie!d on bonds enter the tong-run equitibrium 

retationship w ith expected signs. The correct signs impty that the coefficients are 

consistent with theoreticat considerations. On the basis o f the signs o f the 

coefficients, the study interprets this cointegration retation as describing the tong- 

run demand fo r toans. The p-vatues o f tNF and YB are in parenthesis, white the 

atgorithm coutd not converge to give the vatues for tnGDP and tnRP. This 

However, based on the significant cointegrating vatue o f tnGDP, the study 

assumes that tnGDP is significant.

Atthough the coefficient on the yietd on bonds has an unexpected sign, this sign 

is in tine w ith other studies, such as Catza e f a/. (2001a) and Ogawa and Suzuki 

(2000). Moreover, its coefficient is dose  to zero (-0.03), which represents the 

tower boundaries o f the expected range. The tnGDP coefficient indicates that 

there is a positive association between GDP and the demand fo r bank credit. The 

coefficient o f tnGDP may be interpreted as the income etasticity and thus mean 

that an increase o f 1% in GDP witi tead to a 0.02% rise in the bank credit 

demand, everything etse being equat. Studies by Ghosh and Ghosh (1999), 

Ogawa and Suzuki (2000), Catza et at. (2001a) and Metitz and Pardue (1973) 

atso found that there exists a positive retationship between reat demand for bank 

credit and GDP. tn terms o f inftation, a negative retationship is observed. The 

negative coefficient on inftation concurs with the theory that an increase in 

inftation m ight increase the risk o f undertaking investment projects and 

discourage investment, which in turn reduces the demand fo r bank credit and the 

resutts o f other studies such as Howetts and Hussein (1999) and Pazarba§iogtu 

(1997) concur.

There is a negative retationship between the demand fo r bank credit and the reat 

prime rate, such that as the reat prime rate increases by 1%, on average, the 

demand fo r bank credit fatts by 0.107%. Atthough the coefficient is retativety 

smatt, compared to other studies, its sign agrees with the findings o f other



studies, ikhide (2003), Ghosh and Ghosh (1999), Pazarba$iogiu (1997), 

Hewitson (1997), Fase (1995) and Caiigiuri and Padoa-Schioppa (1974) ait found 

that there is a negative association between the prime rate and demand fo r bank 

credit. This outcome is a!so simitar to the resutt found by Smat and De Jager, 

who exptored this retationship in the South African context in 1985, using data on 

both tevets and percentage changes in the interest rates.

Before moving on to the next step, the restricted cointegrating vector 1, which 

represents the deviations o f bank credit from  its iong-run equiiibrium ievei and 

the cointegrating vector 2 are ptotted in Figure 5.2.

Figure 5.2 Cointegrating reiations

------ Cointegrating relation 1 - Cointegrating relation 2

The ptot o f the cointegrating retation 1 and cointegration retation 2 suggest that, 

over the period o f the study, the deviations of bank credit o f the cointegration 

reiation 1 from the equiiibrium were stationary, which makes them usefu! as an 

error correction term (Caiza ef a/., 2001 b:11). Cointegration reiation 1 is more 

stationary, which justifies our choice for it over cointegration vector 2.

H2



!n the context o f the demand fo r bank credit mode!, the negative difference 

between the actuai bank credit and the equiiibrium ieve! impiied by the modei can 

be interpreted as a measure o f the bank credit overhang and vice versa. The p!ot 

o f cointegration reiation 1 indicates that there were reiativeiy iarge shortfaiis over 

the sampie period with the major one in 2002/2003. in the same manner, there 

were aiso reiativeiy iarge overhangs, aithough not as huge as the shortfaiis. Even 

in 2004, the graph suggests that bank credit to the private sector was 

s ig n if ic a n t higher than other periods in the sampie besides 1996/1997. As 

Caiza e f a/. (2001 a: 113) expiained, on the basis o f modeis such as the one used 

in this study, such an overhang wouid be expected to contribute to siower growth 

o f bank credit in the future, as the ievei o f bank credit moves cioser to the iong- 

run equiiibrium, aithough this is not certain, since it wiii aiso depend on the nature 

o f the process by which bank credit adjusts to deviations from equiiibrium.

5.4 THE SHORT-RUN DYNAMiCS OF THE DEMAND FOR BANK CREDiT

As expiained in section 4.4 o f Chapter four, the presence o f the cointegrating 

reiationship among the variabies that are non-stationary in ieveis means that 

there is a short-run error correction reiationship associated to it. This reiationship 

heips to characterise the process o f adjustment towards the equiiibrium  (Caiza ef 

a/., 2001a:113). in this case, it represents an adjustm ent process by which the 

deviated demand fo r bank credit is expected to adjust back to its iong-run 

equiiibrium path. The parameters o f the short-run reiationship, as can be 

observed from equation (7) and appendix 1 are as foiiows:

in = 0.00004/JVF -  0.587 in CDP -  0.043 in P P  + 0.002PB

(0.0 i) ( - i - i 6 )  (-0 .0 4 ) (0.63) (7)

The t-vaiues o f the coefficients are in parenthesis. The error correction coefficient 

is negative (-0.32) and statisticaiiy significant from zero at the 5% ievei o f 

significance. This vaiidates that the variabies are cointegrated and suggests that 

the equation describes the demand fo r bank credit behaviour. The size o f the



error correction term indicates the change in the demand fo r bank credit per 

quarter that is attributed to the disequiiibrium between the actua! and equiiibrium 

teveis. The adjustment speed o f approximateiy 32% takes ptace in a quarter. 

This coefficient is higher than that found in the study by Caiza e f a/. (2001:13).

The rea) yieid on governm ent bonds coefficient now has the expected sign, in the 

same manner, the coefficient o f rea) prime rate has the expected sign but it is 

insignificant. This sign concurs with the findings o f internationa) studies and the 

findings o f the study made by Sma) and De Jager in 1985, who found the 

coefficient o f the /eve/ o f the prime rate to be negative and that o f the change in 

prime rate to be positive. The iong-run coefficient is greater than the short-run 

coefficient. This impties that the impact o f the reai prime rate on the demand for 

bank credit is greater in the )ong-run than in the short-run. The coefficient of 

infiation is positive, which is consistent with the resuits o f the study by ikhide 

(2003). The GDP coefficient is negative and greater than the iong-run coefficient. 

This impiies that the househoids prefer to finance the ir consumption through 

income or other means in the short-run and that the firm s use their interna) 

resources to finance production. However, aii the variabies are insignificant.

5.4.1 Diagnostic tests

The tests fo r autocorreiation and normaiity do not indicate any statisticai 

probiems that may suggest that the mode) is m isspecified. They are aii 

insignificant at the 95% criticai vaiue. The resuits are presented in Tabies 5.4 and 

Tabie 5.5. However, the heteroskedasticity test (Tabie 5.6) shows that there is 

some evidence o f heteroscedasticity in the residuais. The existence of 

heteroscedasticity may be caused by omission o f o ther important variabies from 

the mode) (Gujarati, 1995:359).

Tab ie  5 .4  Jargue-B era  norm aiity  test

C o m p o n e n t J a r g u e - B e r a d f p r o b

j o i n t 1 6 . 0 1 3 4 3 1 0 0 . 0 9 9 2



L a g s L M - S t a t P r o b

1 1 8 . 5 4 2 8 1 0 . 8 1 8 5

Tab!e 5.6 H eteroskedastictty  test
C h i - s q d f P r o b

2 4 8 . 7 1 3 2 2 1 0 0 . 0 3 4 7

5.5 tMPULSE RESPONSES

The various tests undertaken above fait to inform us o f how tong it takes fo r the 

effect o f any o f the bank credit determ inants to work through the system, in order 

to obtain this information, the g e n e ra te d  impuise response anaiysis is 

empioyed. The point estimates o f the impuise response function o f the variabies 

to a one-standard deviation shock to other variabies are represented by the soiid 

tine.

The graphs o f the response o f inBC to the independent variabies are shown in 

the graphs in the first row in Figure 5.3 beiow. The impuise responses are 

generaiiy sim itar to the short-run coefficients, w ith the exception o f inRP which 

now shows a positive association. These contrasting resuits may be expiained by 

the presence o f heteroscedasticity in the residuais. They shouid therefore be 

considered with caution.



Figure 5.3 impuise responses

The resuits show that the innovations to GDP aiways have a negative impact on 

the reai demand fo r bank credit, since the impuise response is negative and the 

impact o f the shock on the reai demand fo r bank credit does not die down even 

after 5 years, infiation has a negative impact fo r the firs t quarter, but beyond that, 

the shock appears to have worked its way out o f the system. The shock on inRP 

seems to be instantaneous, that is, a unit shock in inRP affects the demand for 

bank credit in the very first quarter. However, the infiuence is positive, which is 

contrary to both the short-run and iong-run resuits. The impact o f a unit shock on 

the reai yieid on governm ent bonds is aiso instantaneous. A  unit shock on YB 

impacts the demand fo r bank credit in the first quarter.



5.6 CONCLUSiON

!n sum, the resutts o f this study show us that the rea! prime rate negativeiy 

inftuences the demand fo r bank credit, both in the tong-run and short-run as the 

monetary authorities in South Africa expect it to do. However, the impact o f the 

reai prime rate on the demand fo r bank credit is insignificant in the short-run but 

coutd not be determ ined fo r the tong-run since the atgorithm coutd not converge 

to give resutts. The g e n e ra te d  imputse response function shows that the effect 

o f a shock in the reat prime rate witt affect the demand fo r bank credit 

instantaneousty. However, this has to be accepted with caution since there is 

evidence o f heteroscedasticity in the residuats.



CONCLUStON, iM PUCATiONS FOR MONETARY P O U C Y AND  

RECOMMENDATiONS FOR FURTHER RESEARCH

6.1 CONCLUStON

The study examined the response of the demand fo r bank credit to changes in 

the prime overdraft rate in South Africa, using quarterly data from 1990:1 to 

2004:4. As expiained in Chapter one, as part o f achieving this objective, three 

sub-objectives were addressed in the study. Firstiy, the reiationship between the 

prime rate and the repo rate was briefiy exptored with the heip of a graphica! 

anaiysis. it was observed from the graph that a ciose positive correiation 

between prime rate and repo rate exists, such that as the monetary authorities 

increase the repo rate, the prime rate a!so increases.

in addition, the graph showed that there is a persistent margin between the repo 

rate and the prime rate, even though the mandatory margin between the prime 

rate and the repo rate no ionger exists. The banks informaiiy maintain this margin 

at an average range o f three to four percentage points above the repo rate. This 

impiies that the prime rate wiii, everything being norma!, exceed the repo rate by 

about three or four percentage points. The reiationship is therefore summarized 

as Rz = Rz + Rp, where Rz denotes the rate o f interest on prime overdraft faciiities, 

R; is the repo rate and Rp = (Rz -  Rz) is the gap or margin between the repo rate 

and the prime rate.

The second sub-objective, which is to anaiyse the determ inants o f bank credit, 

was first addressed by a review o f the theoreticai and empiricai studies to first 

determ ine what the determ inants o f the demand fo r bank credit are. The 

theoreticai iiterature, based on post-Keynesian views, suggest that the major 

determ inants o f the demand fo r bank credit are costs o f production and increases 

in the demand fo r firms' output. Production costs inciude: wage biit, raw materia)



costs and tax payments. The Fisherine theory observes the preference for 

present reiative to future consumption, interest rate and investment opportunities 

as the determ inants o f the demand for bank credit. Since the empiricai studies 

draw from both theories in terms o f the determ inants o f the demand fo r bank 

credit, some o f these determ inants were recognised in some studies. However, 

the determ inants o f the demand fo r bank credit that were com moniy recognised 

in most studies are output or income, the interest rate on bank ioans, fixed 

investment, infiation and the interest rate on aiternative sources of finance.

Based on these common determ inants, which are derived from empiricai studies 

and theory, and the styiized facts about bank credit extension in South Africa, it 

was decided that the iikeiy determ inants o f the demand fo r bank credit by the 

private sector in South Africa to inciude in the mode! are prime tending rate, yieid 

on governm ent bonds, GDP and infiation. in order to be in a position to make a 

detaiied anaiysis o f these determ inants, which invoives determ ining the response 

o f the demand fo r bank credit to changes in the reai prime rate, the study 

empioyed the cointegration, error correction framework. Specificaiiy, the study 

used the Johansen procedure.

The study firstiy tested the order o f integration o f aii the variabies using the ADF 

and PP tests. These tests showed that aii the variabies were non-stationary at 

ieveis, but stationary at first differences. Having estabiished the order of 

integration, the study empioyed the Johansen cointegration tests. On the basis of 

the trace test resuits, it was found that there were two cointegrating vectors. The 

first cointegration vector was chosen over the second one.

W ith the existence o f cointegration estabiished, a vector error correction modei 

was estimated. The error correction coefficient (-0.32) was found to be negative 

and statisticaity significant from zero at the 5% ieve) o f s ign ificance. This error 

correction term is higher than that found in the study by Caiza e f a/. (2001a). The



vatue suggests that an adjustment speed o f approxim ate^ 32% takes piace in a 

quarter.

in terms o f the determ inants o f the demand fo r bank credit, GDP was found to 

have a positive reiationship with bank credit demand, whiie aii the other variabies 

were found to affect it negativeiy in the iong-run. in the short-run, yieid on 

governm ent bonds and infiation coefficients have a positive association, whiie the 

coefficients o f reai prime rate and GDP are negative. The resuits confirmed the 

monetary poiicy authorities' expectation o f a negative reiationship between the 

demand fo r bank credit and the reai prime rate. The coefficient fo r the reai prime 

rate was -0.107 in the iong-run, which suggests that increasing the reai prime 

rate by 1%, wiii iead to a 0.11% faii in the demand fo r bank credit and -0.043 in 

the short-run. Aithough the coefficient is reiativeiy smaii compared to other 

studies, its sign concurs with the findings o f internationai studies and the findings 

o f the study made by Smai and De Jager in 1985, who expiored this reiationship 

using South African data.

Finaiiy, the third sub-objective was accompiished through the anaiysis o f impuise 

responses. The resuits showed that demand fo r bank credit begins to respond to 

changes in the reai prime rate by the first quarter, which impiies that it takes a 

quarter for changes in the reai prime rate to infiuence the reai demand for bank 

credit.

6.2 iM P U C A H O N S  FOR MONETARY POLtCY

The adjustment coefficient o f 32% impiies that the pressure on the demand for 

bank credit to return to its tong-run equiiibrium is reiativeiy moderate and the 

compiete adjustment time is iess than four quarters. This signifies that the impact 

o f the independent variabtes on the demand fo r bank credit takes about three 

quarters and a month to compiete, which shows that monetary poiicy is effective 

since it does not take years fo r the fuii impact to be absorbed by the demand for 

bank credit, in terms o f poiicy making, the adjustment coefficient impiies that,



when there is a deviation in the demand fo r bank credit from  the equiiibrium, it 

wii! be corrected in about ten months.

in addition, since the resuits are as expected by the monetary poiicy authorities, 

that is, the rea! prime rate has a negative infiuence on the rea! demand fo r bank 

credit; the study serves as further empirica! evidence o f the efficacy o f the 

monetary poiicy authorities' impiementation o f monetary poiicy. The fact that the 

resuits confirm the precision o f their poiicy strategies wiii improve the authorities' 

confidence in conducting monetary poiicy. in iike manner, this wiii improve the 

confidence o f the pubiic who are interested in the imptementation o f monetary 

poiicy by the SARB. The resuits o f this study wiii assure the pubiic and the 

government that the monetary poiicy authorities are not oniy committed to 

maintaining price stabiiity, but are abie to achieve it through the ir monetary poiicy 

impiementation approach. This wiii in turn increase the confidence o f the pubiic 

and the governm ent with regard to the monetary poiicy authorities and improve 

the authorities' credibiiity in term s o f curbing infiation. The credibiiity o f the 

monetary poiicy authorities is vitai fo r the effectiveness and continued success of 

the infiation targeting framework, which fu n d a m e n ta l depends on the 

confidence o f the pubiic in the monetary poiicy authorities' competence and 

com mitment to price stabiiity in order to be effective.

6.3 LiMiTATiONS OF THE STUDY

Since the demand fo r bank credit in this study is assumed to be the demand for 

bank credit extended to the private sector, the study does not compieteiy capture 

the true demand fo r bank credit. However, the am ount o f bank credit extended to 

the private sector serves as the best avaiiabie proxy to measure the demand for 

bank credit.

Secondiy, the residuais were found to be heteroscedastic. A ithough the 

existence o f this probiem reduces the reiiabiiity o f the resuits, the resuits 

obtained in this study are deemed to hoid since what "often iooks iike



heteroscedasticity may be due to the fact that some important variabies are 

omitted from the modei" (Gujarati, 1995:359).

6.4 RECOMMENDATIONS FOR FURTHER RESEARCH

As the thesis discussed eariier, there have been some devetopments in the 

banking industry due to financia! tiberaiisation and innovations, and these may 

have inftuenced the outcome of the demand fo r bank credit over time. This study 

did not consider the direct impact o f these innovations when m odeling the reai 

demand fo r bank credit. Further research couid contribute to this fieid o f study by 

expioring the significance or impact o f financiai innovations in determ ining the 

outcome o f the demand for bank credit in South Africa, in addition, other 

variabies that were not inciuded in the modei used in this study couid aiso be 

added to the modei.

This study aiso needs to be viewed as ongoing research, since the resuits are 

prone to change as the structure o f the financiai system changes, particuiariy the 

banking sector, through which poiicy is mostiy transm itted to the system. 

Continuous research on whether the reiationship changes drasticaiiy with further 

deveiopm ents in the financiai sector and monetary poiicy impiementation wouid 

aiso be important for monetary poiicy impiementation.
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