BANK OF BOTSWANA’S REACTION
FUNCTION: MODELLING BOTSWANA’S
MONETARY POLICY STRATEGY

LEKGATLHAMANG SETLHARE!

TeIs PAPER Exammees how meonetary poliey was actually conducted
in Botswana, by specifying and estimating a monetary reaction
function for the Bank of Botswana (BoB). Basically, a monetary
reaction function (MRF) for a central bank is an equation that 1s
intended to establish the goals that have actually been influencing
the actions of the central bank A MBF would exist if the monetary
authorties (or BoB in particular) have been purpeseful and
reasonably consistent in the policy-making process. Thus, a study
of a MEF provides a test on whether the monetary policy-making
process has been characterised by systematic (if it exmists) or
random (if it does not exist) changes in the poliey instmment(s).
Knowledge of the monetary policy of Botswana may be of
great value to other African countries or developing countries in
general This is particulartly so i wiew of the economic
circumstances that prevailed in Botswana during the period under
study. Feor about a decade in the 1980s, the economy experienced
an unparalleled boom. But in spite of this, policvmakers managed
to avoid chrome inflanon. Botswana's anmmal CPI mnflation has
never exceeded 20 per cent since the inception of the BoB i 1976
Cowan (1998) finds that in the period 1976-95, Botswana has had
the most stable average CPI inflation, compared to the rest of the

1 Lecturer, Department of Economucs, Unmrersity of Botswans. T would like
to thank Prof MNE. Cameron and Prof €. Leith for helpful comments. Any
remAmng eqrors are my scle responsibidity.
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SACU countuies. Dotswana’s expedence contrasts with that of
other developing countries that also En]oved a commodity boom,
or natueal resoucce boom. For example, in Zambia, economic
mismanagement of the mineral-led boom the countey experienced
led to an inflaton problem (MNankami, 1979) and 2 serious
economic crisis (see MacWillkam, 1096). In general, Nankani (1979)
observes that mineral-exporting conntries are charactenised by
high demand-pull tvpe of inflation rates. Unless accompanied by
aominal depreciation of the exchange rate, high inflation rates
lead to real currency appreciation and the Dutch disease, both of
which Botswana has managed to avoid

Monetary reaction functions have been estimated in both
developed and nnderdeveloped countries — see Wood (1967), Fair
(1984, Claridz, Gali and Gertler (1988), and Shen, Hakes and Brown
1999 for the former; and Porzecanzki (197¢), Joyce (1991), and
Bleaney and Lisenda (2001 for the latter. It is impostant to note
that in genesal, in developed countries, several MEF stadies have
been conducted for each conatry. The,- reason was to establish a
robust reaction function. For Botswana, only two MRF studies
have been condncted — the study by Bleaney and Lisenda (2001)
estimates a reaction function for the period 1990-98," and the other
t:r'_r Setlhare (2002) esimates & reaction fanction for the perod 1277-

. Thus, it iz cmcial that a reliable Bank of Botswana MEF
aqm.ncm be established. This study will make contributions to this
end (7} by offering a modified MRF specificaton and (i) by
estimating the MEF equation on different samples of data.

The paper iz organized as follows. In section 1 we provide a
brief review of the macroeconomic history of the economy of
Botswana over the period of stmudy. After specifying the Bank’s
MEF equation in section 2, section 3 investizates the stochastic
properties of the variables of the model. The estimation results are
presented in section 4 and then analysed in section 3. Section ¢
then offers conclsions and 511ggesnc-ns, for futire rezearch.

< Eleaney and Lisenda al:oc estimated their MEF equation over the sub-
sample 1992-99.



1. MACROECONOMIC HISTORY OF BOTSWANA

For mmch of the 25 vears after independence m 1966, Botswana
was the fastest growing economy in the world with real GDF
growmg at @n average of 12 per cent per annum; and thereby
attaining the statuz of an upper meddle income country by 1993,

Diameond exports have resulted in a rapid mcrease in foreizn
exchange reserves. When combined with exchange control: on
the capital account (that restricted capital c-utﬂotrs"r" and limited
ahsorption capacity, the rapid increase in fGlEigl‘.l exchange
reserves led fo a simation of excess liqudity in the banking
syatem.

Two major regimes could be identified in the monetary
hustory of Botswana. The first period (1976-88) iz charactersed by
financial repression, and the second peuc:-d (1959 to present) is
characterized by financial liberalization.

Poor to 1950, the monetary anthorties followed the forced
saving appmach characterised by financial represmon This
approach maintain: that since investment, not saving, i5 the
constraint on growth, a low or even negative real interest rate is a
pretecuusite for economic growth. Thns, the monetary anthorties
can antonomously increase inwestment without prior savings
throngh m-::unfm_rr expansion; such an investment will then
generate its own savings (for details, see Hossain and Chowdhnry,
19#6). Other aspects of the financial repression inchided the
imposition of floors on deposit tates, refinsal to Leense additional
commercial banks and exchange controls.

By 1989 the fallore of the financial repressive policy (to
promote productive investment) had become apparent. The
problem of excess liquudity remazined unabated The market for
loanable funds remained thin:® since the low real interest rates
disconraged private saving, while the Bank’s protective policy

While exchange controls on non-residents were very liberal, they were less
s towards domestic residents.
* A thin market is one in which there are relatively few buyers and sellers.
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ezzentially perpetuated a duopoly comprising two commercial
banks, and thus the range of instmuments from which borrowers
conld choose to save or lend was linuted. When the market i3 thin,
the transmission of monetary policy iz hindered and hence
monetary policy becomes less effective.

Cn account of these problems, the monetary anthooties
started with the process of financial liberalization in 1989, This
entailed removal of controls on interest rates, an increase in bank
competition (by allowing entry by new commercial banks) and
progressive liberalisation of emchange controls. In the case of
mterest rates, the BoE began issuing its own paper, the Bank of
Botzwana Certificates (BoBCs), i Mav 1991 The reasons for nsing
B0BCE Were [0 mMOp Up excess thucht'r to achieve positive real
mterest  rates cc:-mpa.rable to those prevaling in  major
international capital marckets) and to introduce a monetary
framework in which monetary control was effected throngh
mndirect instroments. And in respect of the lberalisation of
exchange controls, the process entaled the complete removal of
confrols on cwrrent account transactions and a  substantial
reduction of controls on the capital account. All remaining capital
account controls were eliminated in 1999 (Masalila, 2001

The exchange rate policy also underwent a major shift®
Before 1980, the Rand/Pula exchange rate was managed s0 as to
control imported inflation from South Africa and on the other
hand, to enswe the competitiveness of exports other than
minerals in the South African market. But since 1059, the exchange
rate policy is only nsed to promote competitiveness of exports by
maintaining a stable real exchange rate.

The next section specifies an equation that model: the
behavionr of the BoB.

®  Botywani operztes 3 fized exchamge rate syitem; where the Pul:
(Botswana’s currency) is pegred to 2 baske: of eurrencies that comprise 30 per
cent Sperial D:av.‘m.g R_Lght amd 50 per cent South Africa’s currency, the Band.

3ET



2. MONETARY REACTION FUNCTION SPECIFICATION

MEF ecpations are specified such that the vanable that serves as
the indicator of the stance of monetary policy (ie the instrument
of policy) 15 the dependent variable and the varables that serve as
policy target variables are explanatory variables (these are variables
that reflect the state of the economv). Explanatory variables also
inchide intermediate variables — the importance of theze variables
emanates from their ability to affect or predict policy target
warizbles.

Using the three catepodes of vacables just desceibed, most of
the empirical studies on the MRF have specified an equation of the
form:

X, =040+ 2 WY, +E, (0

where, X, represents an indicator of monetarv policy, V,
represents  “target vadables” which wusually al:o  include
intermediate variables, € is a classical error term and 4, &, W, are
parameters to be estimated This study will follow suit by
specifving and estimating a version of (1).

(al  Specification of the Bank of Borswana MEF Eguation

To formulate a MRF equation for 308 we adapt equation (1) to the
context of monetary pokcy in Botswana.

We mmst first choose a vamable to use as a plausible
instrument of policy. BoD has always treated the Dank rate as is
policy instoument. However, the fact is that the Bank rate gained
pre-emunence in signalling the desired direction and level of
interest rates after 1901, Before then, the Bank’s call loan rate had
a greater influence on interest rates — commercial banks did not
borrow amch from the BoB on account of excess liquidity® This

¢ In 1976 the Bank introduced a call account facility for commercial banks

(which was an ordinary ntersst-earning aceount for the banks) to penmit them
to eamn some imterest on the excess Nguidity o the banking system (see Bell,
1987). Thke call account facility was discontinued m 19091,
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situation seems to suggest using a spliced sedies of the Bank’s call
rate and the Bank rate. Unformnately, the data on the Bank’s call
rate are not published, and hence nnavalable to us. Consequently,
we uze the Bank rate as the policy instmment for the whole
pecod, which is somewhat mstifiable since interest rates in
Botswana have tended to move together (see Setlhare, 2002).

In respect of goal vanables, one Platmble variable is inflation.
Inflation is a plavsible goal of monetary policy on the basis of the
consensis  that has mlergfd AMong many economists and
practitoners that the P.tmmr goal of monetary policy should be
to attain and mamtain poce stability (zee MDgll Ozdemir and
Yilmaz, 2000). In fact, in Botswana, both the government and the
Bank have repeatedh' stated that the main objective of monetary
policy 1z price stabdlity.

Another variable is the real exchange rate, which became a
policy vatiable in 1989, This wvadable essentially captures the
mesponse of monetary policy to inflation differentials between
Botzwana and its t:admg partners, particularly Sonth Africa (zee
section 4 for explanation).

The third policy vanable we consider is output, which could
be zeen as a theoretically and histonically plansible goal of
monetary policy in Botswana. On theoretical grounds, we can
argne that keeping track of income iz useful even when inflation is
the main objectve of monetary policy since the level and/ ‘or
growth of real income relative to capacity has implications for
inflation. On hustoreal gronnds, we observe that the government
has stated that monetary and fiscal policies will be nsed fo foster
economuc growth (Natonal Development Flan, 1035-01).

In respect of intermediate wariables, we use M1, M2, and
domestic povate credit and total revenme from diamond sales.
Financial aggregates will be inchided in the BoB’s MRF becauze the
SoE has been using them (paroculady domestic credit) as
information varahles. An information vamable iz an intermediate
varable that iz used as an eardy indicator of the effect of monetary
pelicy on economic activity — aggtegate output or inflaton in ow
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Case.

As for the revenme from diamond zales, it seems reazonable
to view it as an intermediate varable given that diamond exports
are the main sonce of fc:reign exchange and government
revenmes. Our comjeciire is that the BoE may have been
concerned with upwald changes in the diamond sales revenue
since an increzse in diamond revemues, by increasing homdity mn
the economy, is inflationacy. Thus, the Bank could have engaged
mn a pre-emptive countercyclical monetary policy strategy
wesponse to the growth of diamond sales.

And lastly, we have 2 vacable that does not fzll into any of
the three u:aregc-nea the South Afiican 'I'Ieas,urr hill rate. It sesms
planzible that in formmlating policy, the monetary anthorities m
Botswana may take into account the effect of the “fu:rreugn interest
rates of South Africa The South African interest rates may have
an inflnence on monetary policy in Botswana since in the studies
of Anyangah (1905 and Setlhare (2002), the T:eas,urr hill rate of
South Africz was found to deteumne the demand for money mn
Botswana. Thiz effect could be anticipated even for the pre-
liberalisation pericd becanse Botswana's capital controls were
liberal towards non-citizens. So interest differentials conld affect
capital flows. In fact, the Bank’s own accounts show that it has
been concerned about the interest rate differentials between
Botswana and South Africa (see S0 Anmmal Report, 1982).

We now tun to the actual specification of the MEF equation
for the Bok. We specify two MRF equations. One equation will
assume that the Bank followed an integral mle in reacting to
inflation: so inflation enters in level foom. The other equation will
azsume that the Bank followed a proportional mile in reacting to
anflation; hence, inflation enters in growth form. Either of these
two feedback rules seems equally likely conecerning the SoB's
response to inflation, in the penod we ate deE]]mg

Under the integral mle, the palicy instrument is changed until
the goal varable (inflation) 1s back on target. This mile is plausible
when the goal iz mﬂanc-ﬂ stabiization and monetary authootes
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have adopted an anti-inflation stance, as has been the caze with
BoB, winch made repeated statements about its concem with
inflation. Although the BoBE did not declare a target value for
inflation untl just recently, it 13 plavsible to think that the central
bank could have tred to maintain tight control over inflation.

Under the proportional mle, the policy mstmment is changed
only once, in response to a dewmation of the goal varable from
target. This mile is not consistent with a tight control over
inflation. The one-time change in the instament may not be
encugh to remove the deviation (see Cameron, 2001). This mle
also seems plansible since other tools (such as the exchmge rate
and mcomes policy) have alzo been nzed to fight inflation.

Supposing that 8cB focnses on the growth of real GDP as a
measure of aggregate demand, onr first MEF equation is specified
as follows:

] ] 2
DBr,=a+% aInf_ +% ¢ Drgdp_ +% 6 DrFA_ +bDdvl, +cDTBEA, +,
= = =l

o
[2)

where DBr, . is growth mn the Bank rate; [nf, is the level of
inflation; Drgdp, is growth of real cDP; DrFA] is the growth of
a real financial aggrepate, purged of the effect of South African
mterest rates — financial agpregates are real M, real M2 and real
private domestic credit; DaVi, is the growth of revenme from
diamond sales and DIBSA is the growth of the South African
Treasury bill rate. When policy is assumed to have followed a
proportional mle towards inflation, we replace the level of
inflation term in (2) with a first-difference (of inflation) term.

The reader will note the following about equation (2). First,

the mazimum lag length for the output vadable has been made
shoster than that for the inflation vacable since GDF iz a leading

¥ To purge 2 fmancial varable of the effect of DThSA, we estimate an ADL
equation for the fimancizl rariable with DThSA 25 one of the determinants. The
equation is then subjected to a simplification search.
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indicator of inflation. Thus bevond three quarters, the Bank would
Likely pay more attention to the trend of mflatton than the trend
of real GDF. That is, thev will likelv act quicker on changes in real
GDF, 5o thev react sooner, even though growth in real GDF 15
revealed <:unl'r slowly. Simuilady, the lag length for the financial
agpregates is shorter than that for goal variables.

Second, the income variable enters with the shostest lag set to
two  guarters. Thiz iz intended to make the MEF equation
conzistent with the fact that 202 does not have accezz to GDP data
until in the second quarter.

Third, when the proportionzl mle is assumed, the MEF will
mchide @ one period lagged term for the growth of the Bank rate
az an explanatory vaable. Thiz i3 based on the idea that in general
central banks avoid sharp and sudden changes in setting short-
term interest rates (Svensson, 1999). Interest-rate smoothing is
compatble with the proportional mle — where the policy
mstmment iz not changed ngm.u:rual'r in response to deviations of
the goal variable. The idea iz incompatible with the integral mile.

And fonrth, ou aasumpnc-ﬂ about the fnal target values of
the rate of inflation and output iz that they remain constant over
the sample pedod nader study and therefore can be -c'aPtLued in
the intercept. Thiz iz an EEPEdiEi‘.IT simplifving assumption in view
of our lack of knowledge of the target values of these vamables.
For most of the period, neither the government nor the BoB
spelled out in public their target values.

The next section examines the time series properties of the
model variables.

3. TIME SERIES PROPERTIES AND ESTIMATION RESULTS

In order to detenmuine whether or not estimating the MEF equation
will be subject to spudons correlation problems, we nmst examine
the time seres behaviour of the vanables included in the equation.
In this regard, we conduct a unit root test, nsing the Phillips-
Perron test. The results (not reported, but available from the
author upon request) are such that only inflation is stationary



levels, 1i0); the rest of the vanables become stationary after being
differenced once, I(1).

These results imply that all the vanables in equation (2) are
stationary. Thns, the use of the mregj.al feedback mile will not lead
to spugious results. In the next section, we estumate the MEF
equation.

Estimarion Berults

Results will be presented as follows. For each financial aggregate,
we shall estimate two versions of the MRF equatton, each inchuding
one of the theee financial agpregates. One version assumes a
propoctional feedback mle for inflation; and the other assumes an
integzal feedback mile (see section 2 for explanation).

Another consideration that our MEF estimation takes into
account is the majer policy regime shift that ccenered in 1939, This
entals re-estimating the equation over the post-financial
Lberalisation pesiod. However, given that the more powerful
market-based policy instruments were only introduced in 1991, we
re-estimate the equation over the 1991-2000 pewiod. Bleaney and
Lizenda (2001) also argue that although the BoBE ganed some
autonomy over its monetary policy in the late 19305, the Bank
really gamed GPELEUGnﬂ] control over monetary policy in 1991 We

start by estimating the MRF equation over the whole pedod: 1977-
2000

fal MEF Esrimarion over the 19772000 Period

Given the large amount of output, we only presenr the ‘hest’
results in the text; the rest of the output is placed in Appendix 2.
The best results ocour when we assume that the Bank focused on
real 11 as the most important information vaiable

{#)  Resier When Gronth of veal M1 is the Fey Infarmation 1 ariable
The results from the estimating (2) as is, are presented in panel 4
of Takle 1. To obtan the final parsi.rnorﬁl:-ua equation in panel A,
we applied the testing-down procedure of the general-to-specific
modelling technique. The reduction process was evaluated using
the F-test for omizzion of a variahle.
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The resnlts show that the central bank changed the growth of the
Bank rate in response to changes o the one perod lag of the level
of inflation. The positive sign of the coefficient of the vanable
suggests that the bank followed a countercyclical policy with
respect to inflation.

The last piece of infoomation in this secton of the table
shows the temporal stability tests due to Hansen (1992 There is
no evidence of mdividual coefficient mnstabdity since none of the
statistics for parameter instability tests [:shu:uwﬁ if1 the last colunn
entitled “Instab™) 15 significant at the 5 per cent level® The model

alzo passes the variance instability test, indicated by ot

Table 1. MEF with Groadh of real MT ar Informaton T ariable and Tarpet
T ariabier ar the Level of Inflation or Groush of Tnflatron and Gronth i

Eeal Income
Modclling Dl by TLS - Sample in: 1975[Z) - T000(3)
PAMEL A PANEL B
Visiable Codlf  tuhie  Instb Vible Coslf wulie  Insb
Caomit 455 e aa Cont om o )
e 006 PR T Chinf_4 oie o LTE aon

B2 = ui3; F(1, BH) = 3,05 [0L0E];

R~2 = 0.0% F(1, 86) = 475 jo03);

O = 070; Lnstabiliny ,-’c'.'a'? =0. ff}_,'

Misspecification Tesis

as04s ;
= OLBOJ0.45] XX F
{ RESET F{ 1, &) =a0 ]
INaser: 1."and "denote the 5 and 1 per cent level of sipnificance respectively

Under musspecification tests, we present two types of tests to
check the specification of the equation: the residual tests (testing
the propertiez of the equation’s residuals) and the specification
test (testing the correctness of the eguation).” Except for the

¥  These ars within-sample paramatar constancy tess.

¥ The propertes of the residuals are tested using five tests: i) Lagrange
Mlaltiplier (LM test for antocorrelated residuals (dencted as AR 1-3); &) LA
test for autccorrelated squared residuals — this s the autoregressive conditonal
heteroscedasticity (denoted ARCH) test; (%) the normality test, for tesung
whether the skewnes: and kurtosiz of the residuals correspond to that of 2
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nommality  test, none of the misspecification tests indicates
pmblems The normality test result suggesta Pc:-s.mble
misspecification of the fanctional form: a sugpestion that is
heavily discounted by the finding that the RESET test suggests no
such Pic:-b]em So we ignoce the rejection by the normality test.

In the second version of the reaction fanction equation, we
nze all the vanahles entered in (2), but now the rate of inflation is
entered in growth form.

The results are presented in panel 5 of Table 1. They suggest
that the Bank’s monetary policy decizsions were mfluenced by the
four pewod lag of g;n:ﬂ:rth of inflation. As in the case of the
intepral mle, policy teacted in a conntercvclical fashion to the rate
of nflation.

An important point to note 15 that for both versions of the
MEF equation, the real M1 aggregate has dropped out of the
equation during the reduction process, suggesting absence of its
role az an mformation variable

The estimation results, when the growth of real M2 is taken as
the key information wvasable, are presented in Table A21 m
J’ﬁpp&ﬂd.lx The results still suggest that inflation has had an
important influence on menetary policy. However, in the case of
the integral mle, the admsmlent in policy to changes in inflation
seems to have been temporary, and not pe:manent — since the
sum of the coefficients of the inflation terms is zeso. The
proportional rule-based equation stll find: a countercyclical
mesponse to inflation. Both of these equations do not fit the data
so well, particulady the intepral mle equation which fails not st
the heteroscedasticity test, but also the RESET test.

When the credit aggregate iz taken asz the key information
vagiable, the resultant estimation results (not shu:rwn are exactly
the same as those in Table 1. That i3, the parameter values, tests

nomal distobution; (i) the test for heteroscedasticlty using squares of the
regressors (denoted Xi2Z); and (&) White's test for heteroscedasticnty (denoted
XiXT7). Ramsey's 55:9|:Jﬂ{:1|:|l::1 test (dencted RESET), tests to see if the original
functicnal form is incorrect



statistics, summary statistics, #f, are exactly the same.
In the following sub-section, we estimate the MAF over the
1991-2000 period.

/bl MEF Estimsarion over the 19971-2000 Period

The MEF specification of this sub-section will differ in one
important respect from that estimated for the whole pedod. The
equation for the 1991-2002 period will inchide the growth of the
rand-pula real exchange rate as one of explanatory variables. The
reader will recall that with effect from 1939, the anthonties
tecmuinated the use of the (tand-pula) exchange rate as policy
mnstrmment. The objective c:nf the policymakers has since been to
maintain a stable real exchange rate (see Monetary Policy
Statement, 199%).

Thiz mmplies that since 195¢, the exchange rate ceased from
being a policy instmment and became & policy variahle.
Thns, the MEF equan::rn 13 modified to hecome:

DBy, =a+ \_':.r Anf = Z.;;- Drgdp,_, + Z& IDwFA,_, +5bDavl, .
|-| =] s

+cDTh, | < dDer,_, +
where Dizr is growth of the real rand-pula exchange rate.”

The sign of the coefficient of the emchange rate vadable is
specified as follows. On the basiz of the relative purchasing power
pauty (FPF) hypothesis, and if the ezchange rate 15 flexible, we
expect the rate of domestic currency depreciation or app:e-:‘mnc-ﬂ
to be equal to the inflation differential between two countries in
order to leave the real exchange rate constant. This implies that
for Botswana, where the exchange rate 15 pegged, policy makers
could mantain the PPF betwsen the domestic and foreign
cncrency by changing the peg to murror the differential between
Botzwana’s inflation rate and that of ttadmg partners. However,
the EoE has made it clear that it wants “to avoid having to devalue

0 If adjasted for Thill rare, DrFd becomes DrFA*,
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the nominal exchange rate in order to mamtan a stable real
exchange rate” (Monetary Policy Statement, 190¢). 50, szince
mternational competitiveness i3 important to the monetary
authorities in Botswana," we expect BoE to maintain a stable real
exchange rate by using its policy instmment to react to domestic
inflationary pressures that differ from those in the country’s
trading Paltﬂ&rs That is, in terms of (3), the Bank would increase
the prowth of the Bank rate in response to an appeeciation of the
real exchange rate (indicated by an increase in Drwr) resulting from
a domestic inflation shock This suggests a positive relationship
between Dixr and DEL.

We Lrst estimate (3 assumung that real M1 is the key
information vacable.

¥ Reruits WWhen Groneh of Beal M7 i rﬁef\.g Tfermarion 1 ariabls
The results for the mregml mle version of the equation are
presented i panel A while the results for the proportional mle
version are presented in panel B of Table 2.

Az can be seen, both versions of the MEF show that in the
1991-2000 peciod, the monetary authorities were mainly concerned
with the stabulity of the rand- Pu]a real exchange rate. This implies
that the authorties have been concerned with the differentials
between the domestic nflation rate and that of South Africa (and
other trading partners). This iz consistent with statements made
by the BoB in its recent Monetary Policy Statements; where the
Bank indicated that its policy wonld tacget an inflation rate
comparable to the average inflation rate of Botswana's major
trading partners. Given that Botswana's non-traditional trade 1s
dominated bv South Africa, we expect Botswana's monetary
policy to be ma_mlr' influenced by the inflation differential with
South Africa, more ‘than with any other trading partner.

' The level and stability of the real exchange rate plays a2 major role in the
competitiveness of Botswana's non-traditional exports (IMF, 1998).
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Table 2. EF nath growth of real M7 ar Inforamatron T ariable and Target
T artabies as the Level of Inflafion or Grouth of Iflation and Groadh in

real Tincome

Bludelling D by LS - Sample as: 1992(2) - DEH0{3)

FAMEL A FAMEL B

"-"l:ubl: Coetl pvalue Dnawsh Vanable -C'.c-rrl
I T Bk k] [ER R}
-\.5-1 L

RESET F: 1L3n= LI.I:II |JZI’|]

INater:*denotes the 5 per cent level of significance

The results, when real w2 and real domestic credit are taken
(alternatively) as the key information vadables, are presented
Tab]e 477 and Table 423 respectively in Appendixz 2. In the case
of u2, the significance of the w2 term suggests that the central
bank followed a conntercyclical policy with respect to palicy goals
(especially mnflation) — a “reaction to an information vanable”
actally means a reaction to the expectsd movement of the policy
goal Ta.uab]a g). As in the case of M1 (see Tahkle 2) 2), the significance
of the real exchange rate term sugpests that the Bank toed to use
policy to avoid substantial differentials between domestic and
Sonth African mflation.

Tuming to the MEF using credit as the key information
variable, we find that in both version: of the MEF equation,
changes in the growth of the Bank rate are explained only by the
one petiod lag of the growth of real credit. This implies ‘that the
Bank reacted to what it considered impending changes in the
policy goal(s) solely on the basis of information presented by
changes in the growth of private credit.

4. ANALYSIZ OF RESULTS

In this section, we look at the results more closely with three



ohiectives mn mund: () to lughlizht the main vawable(z) that have
mflnenced monetary policy decistons over the period of sindy, (i)
to see +whether policy was manly countercvclical or
accommodative, and (#) to zee wiuch feedback mile outperforms
the other.

In respect of the fust objective, it is apparent that the
monetary anthorties were mainly concerned with inflation. The
inflation vasiable mens ont to be amustuza]lr significant at standasd
levels in all the versions of MEF in the whole sample regressions.
This iz tme irrespecttve of the financial vanmable nsed as an
mformation varable Similarly, when we focus on the 1991-2000
peciod, empirical results seem to stll point to the dominating
mnfluence of inflation on monetary policy. The statistical
sigmificance of the real emchange rate vadable, given the Bank's
decizion not to change the nenunal exchange rate to maintan a
stable real exchange rate, could also be associated with paolicy
reacting to inflation — in terms of inflation differentials with South
Africa. These results suggest that the monetary authorities were
aot much concecned with reacting to changes in the growth of
real output — the vaciable iz statistcally insignificant in all the
equations. This means that the monetary anthorities were more
concerned with the stabidization of mﬂan-::un_ and not mmch
concerned with stabilising output.

These findings (ie inflation, whether explicitly or wa the real
azchange rate, having a predomunant influence on policy) are
consistent mth the monetary policy history of Botswana. As
already indicated, the Bank has stated, in both its annnal reports
atid "'.[-;:nﬂfrarr Policy Statements that :ts nltmate vaciable of policy
interest is inflation T]:‘lEiEfOiE we could arpue that in general, the
postulated empirical reaction function is able to explain the past
history of the condnct of monetary policy in Botewana.

An nteresting Empmcal evidence that needs highlighting 15
the predominance of the povate domestic credit variable in
influencing monetary policy decisions in the 1990, When real
private credit is taken as the key information vanable, the final
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patsimonions MEF equation shows that the policy decisions of the
Bank concerning the growth of the Bank rate are influenced solely
by the growth of the credit vagable. This probably reflects the fact
fhat in the curgent monetary policy framework the BEoB treats the
growth of real prvate credit not st as a&n information variable
but as its “key intermediate target vanable” (see Monetary Palicy
Statement, 2001). In theory, an intermediate target vasiable i3 taken
az a4 proxy for an ultimate target vasiable; so that the policymakers
react to the intermediate target and not to the ultimate tarpet
vasizble(s).

Although the literature suggests that the monetary authonties
have been concerned with interest rate differentials wir-g-pir Sonth
Africa, particulardly mn the pre-liberalisation period, empirical
evidence for this i rather weak Only one repression equation
detects influence from Sounth African interest rates.

Turning to the issue of policy stance, we observe that the
monetary authogities followed a poliey of ‘leaning against the
wind’ (w7 counatercyclical policy) in respect of inflation. That is,
when the inflation rate rose relative to the desired level, in the case
of the integral nile, the BoB responded by increasing the growth of
the Bank rate to dampen inflationary pressures. Similardv, in the
case of Pmpmuc-nal mle, the results suggest that the EoB
responded to increases in the growth of inflaton relative to the
desired growth rate by increasing the prowth of the Bank rate.

Lastly we compare the performance of the two feedback mles
to determine which, if any, outperforms the other 3uch a
comparizon is Dﬂ]'r pcsmble m the case of regressions for the
whole sa.mple * where we observe the following pattern. The
integzal mile tends to suggest that policy reacted to immediate past
inflation — specifically, policy reacted to inflation of the previous
quacter. In conteast, the proportional mle suggests that monetary
policy reacted to the growih of inflaton by np to four quarters

2 For the 1991-2000 period, none of the explicit mflation terms (whether in
the integral rule or proportionzl rule equations) iz significant. Hence, the final
parsimenion: equations do not permit comparison of the miles.
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the past. It is not apparent why monetary policy would tend to
react to inflation during long periods in the past Hence, we are
inclined to conclude that the integral mile-based MRF pecforms
better than the propostional mle-based MEF in the whole-sample
wesults. However, i the sub-sample results (1921-2000), both
versions of MEF equation pecform equally well This makes it
difficnlt to mle one way or the other Perhaps this outcome
suggests that there has been regime-switching. If this iz the case,
both mles are valid characterisations of the historical pattern of
monetary policy. That i3, it 5 possible that on some occasions,
monetary pobey followed an integral feedback mle, while on other
occasions, policy followed a proportional feedback mle.

5. CONCLUSION AND SUGGESTIONS FOR FURTHEERE WOERE

This paper intended to study how monetary policy was conductad
m Botswana. We acmmpltslwd this task by specifiing and
estimating an empirical monetary policy reaction function for the
Bank of Botswana (BoB) owver the period of study, 1977-2000 and
also over the post- liberalisation pesiod, 1901-2000. In both petods,
we have identified a predonunantly countereyelical policy reaction
function. The reaction function sugpests that inflation (directly
and indirectly via the real exchange rate) iz the ultimate v a:.tab]e of
policy intere at.

Our results are broadly simalar to those found in Bleaney and
Lisenda (2001). The anthors find a countercyclical response of the
B808’s Bank rate to both real povate sector credit and inflation. A
contrast in results acse in that whereas Bleaney and Lisenda find
that the monetary anthorties” decisions are not influenced by
changes in international competitiveness (g the real Ezchange
rate] and South African interest rates, we dc: find some inflnence
from both these vanables.

The emstence of the reaction fnction suggests that the
monetary authodtes have been systematic in cc:-ﬂdu-:nng po].t-:"-r
That is, as stated in Bleaney and Tisenda (2001}, the existence of
the MRF implies that Botewana has had a 5t:a.b1e policy regime.
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This probably ezplams why Botswana, a country that has enjoyed
a very high economic growth rate for much of the 25 vears aftex
mdependfnce has not expesienced chronic inflation Of concse,
monetary policy shonld be seen as a complementary policy within
the broad package of macroeconomuc policies. In fact, the success
story of Botswana, both in terms of achieving impressive growth
rates and macroeconomic stability has been attnbuted partly to
sound macroeconomuc policies by both domestic Lesea.r-:'hers (ef
Harvey and Lewis, 1990) and international observers | {eff M, Z00Z)

A]tlmugh the empmca] reaction fonction in tlua paper
generates results that are consstent with what the monetary
anthorties clam to be doing, we have assumed a hu:rm-::ugenmls
tvpe of response by the central bank to target variables. That is. by
nsing a ﬁxed—palmnetﬂ -model to represent the Bank’s MEF, we
have implicitly assumed that the Bank responds to, say, inflation
“with the same vigon rega::d]es.s. of whether the level of inflation
15 unusnally hish or low™ (Shen, Hakes and Brown, 1990). This
may not be the case, as confirmed in Shen er al (1999 for the Fed
Reserve Bank of US. and Shen i2000) for the central bank of
China. Thus, future work mayv consider testing this hypothesis in
the case of the BoB.

AFPENDIX 1: DATA DESCRIPTION

ml denotes log of nominal M1.Y W1 is Namow money = culrency cutide
banks plus current (ie, demand) deposits at the commercial bank: (in millions
of Pula), labelled “money” in the IMF's International Fimaneial Statistics (IF3)
publications. These are end- of-guarter values for quartedy data.

m2 denctes log of nominal M2, M2 is Broad money = L1 plus Quasi-meoney
values [reported in the IPS publications); these are end-of-guarter values like
L1, Quaszi — money consists of call, savings and time deposits at commercial
banks.

cr denotes log of nominal domestic credit (m million: of pula) from
commercial banks to the non-financial private sector. These are end-of-quarter
walues, laballed “Claims on Private Sector” in IMF': IFS publications.

ronl denotes real ml; where real ml iz in constant (1901 pula.

% All logs refer to natural logarithms.
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2 depotes real m2; where real m2 is in constant (1991) pula.
rer denotes real eredit; where real or is in constant (1991) pula.

Br denotes the Bank rate. The values are in PEC CEnt per annum. These are end-
of-guarter data, as reported in the IFS publications.

rrdp denotes log of real GDP. The quartery values wers nterpolated by the
author froon annwal values [nsimg Fredman’s method, the procedure is
deseribed in chapter 3 of the anthor’s dissertation).

XEr iz Botswana’s Fand,/ Pula nominal exchange rate. These are average: of the
end-of- month values. The monthly value: were chiained from the Bank of
Botswana's computer.

e Is the log of rand-pulz real exchange rate; caleulated using the CFI of
Botswanz and CPI of South Africa. Feal exchange rate (I¥r) was caleulated as
follows:

r={ rand/ puias J* (BOTprire [ LApri) where BOTprice denote: Botowana
prices and SAprice denctes South Africa prices (with base m 1991: 4.

dvl denotes the log of the value of diamond exports (in milions of Pala). The
data are average: of end-of-month values obtainable from CSO bulletine in
Table 3.34 which i5s entided “EXTERNAL TRADE — EXPORIS B
PRINCIPAL COMMODITIES” (sf CSO bulletin for September 1992 or
Idarch 1996 ).

Thb denotes South Africa®s Treasury bill rate in per cent per annum (as noted in
the TIPS publications). This is the 91-day rate. Monthly data are averages of each
Friday of the month.

Inflation (inf) was caleulated from the CPL asing the formula:
[(CPL/ CPL.s)-17*100.

Iaper:

1. All variables [except the Consumer Price Index, inflation, the Bank rate,
the exchange rate, and South Afriea’s Treasury bill mie) are measared in
millions of Fula.

2. Pulais the name of Botswana's currency.

3. The monetary apgrepates and credic values (from Eotswana Financizl
Statistics and IFS bulleting) were expressed in units of 1 million pula In order to
make them comparable in size to the GDP values.

4. All varables are seasonally unadjnsted.
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AFPPENDIX Z: ESTIMATION RESULTS

Takle A27 MEF with Groweh of Real M2 a5 Informarion Tariakl and Targer
Lariables ar the Level of Infiation or Growsd of Inflasien and Growsh in Beal Tncane

Madelling DB by O15; Sample s 1975(2)-200(3)
PAMEL A FAMELB

Varsble Coelf tondu Instak Varable Corfl t-walun Instab
Comat 0300 0742 006 Const D63 22160 006
Inf_] DUSE LETE' 006 £ mOED  LE%ET U2
Inf 5 -D0Ed 20500 006 L4 Bz LS o0
Tml_| 2410 Z4H0 Den2_1 -2072 2405
i 2 L4l 1532 Den2 2 -2154 23840
Th_l DiEE L&E9* 030

2= 017 B{5B4= 352000 B2 = (116 F{4,85) = 4103000

(T = 0AT; Insnabaliey (lﬂ'! =01 1:] (F =047 Insuabiling I:J: =01 1}
Blias pecilication Tesis

Blisspeciication Tes i

AR 1- 5 F] 5, 79) = LIS0.57)

ARCH 4 F( 4 78] = LAIOS

Mommality Chi22= 1211001 0UHE

1,73 = 1EA0E 12pLa]

; 2R { S.S3j0L00

RESET P I, BY) = 9770 RESET F{ 1, 84 = J45[0L07]

INater: 1. * and ** denote the 5 and 1 per cent level of significance respectorely.

Tabie A2 2 MEF wirh Groawh of Beal M2 ar Informarion T aviakl asd Tarpet
TV ariakier as the Level of InjTarion or Growd of Inflarion and Growsd in Real Income

Modelling DEr by DLE; Sample s [992(3)-2000(3)

PANEL A PAMNELB
Varsble Coell tvaliee Instak Vanable Caefl t-wshie Inatah
Comea 0050 O82B0 012 Canst 04 0B 0O7

DEe_] 02 L768% 02
Den2 1 L6628 LI35% 013
Dess_| 4597 L797% QU7
R = 0.0k F{2,30) = 3.72)004) 2 = [L36; Fi3,50) = 3.58)0.03]

O = 03; sty (ﬂ'! =013 o = 035 etability ol =017

el 1 16239 L
Dwer 1 4541 17

Bloamality Chi* (2=
W2 B 4,285 =

INater: 1. * and ** denote the 5 and 1 per cent level of significance respectrely.
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Tabie 423 MEF mizh Growth gf Rea! Private Credit ar Information T ariable and
Targer Viarialbies ar rhe Level of Inflarion ar Gronth of Inflamion and Groezh in Real

Imcome
Felidelling DEr by OLS; Sauaple s 323200683}
PAMEL A FAMEL B
Wamable Cosbl tvalue Instab Varuble Coelf t-valas [nntak
Canst 0050 0837 005 Coant 0BT 0E07T 005
Dieer_1 L5800 20809 022 D | 2533 2004° 015
B2 = (.12 F(1,31) = 4370008 B2 = 02 B2 = 438004
- -
F = 032 Insuabsility {.:}" = E"Dﬁ} (T = 3% Instabisey {CF‘ = ﬂ33)
Mlisapecilication Tess MisspecilEeation Tesis
AR 1-3 F 3, 29, = 080045
ARCH 3 F( 3, 24 L2029
Monzukty Chi"2{2= 1.39]0.55]
X2 Fi 2,29 = 0009
HiTHG OF L 29) = 010K01)

RESET B 1, 31) = 0.200055]

INater. * denotes the 5 per cent level of zignificance.
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