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Exchange rate is one of the most important aspects of  in an economy since it 
determines the prices of domestic and foreign goods.  Because of the vital role it plays 
in the economy, changes in the exchange rate of a country’s currency often causes 
significant concern among academicians, policy makers, and the business community.  
Many governments the make a great effort to stabilize their exchange rates. Their 
major fear is that excessive short-term volatility may hurt their economies, particularly 
sectors heavily involved in international trade and investment.  One of the policy 
measures commonly used to stabilize the exchange rate in a floating exchange rate 
regime is foreign exchange market intervention.  This refers to an official sale or 

 

ABSTRACT 
Tanzania, like many other countries, actively intervenes in the foreign exchange market when 
necessary to help stabilize the exchange rate. What is not clear though is whether or not such 
interventions have had any significant impact on  exchange rate variability.  This paper 
investigates the impact of central bank intervention on the level and volatility of the exchange 
rate in Tanzania.  The paper first endeavours to test whether or not foreign exchange market 
interventions by the Bank of Tanzania are sterilized.  This question is addressed by running a 
standard regression on base money to see if the changes in the Net Foreign Assets of the Bank of 
Tanzania systematically affect the monetary base.  The results indicate that there is some 
evidence of sterilization of foreign exchange market intervention in Tanzania.  We then test the 
effects of sterilized foreign exchange market intervention on exchange rate level and volatility.  
Overall the empirical evidence suggests that foreign exchange intervention in Tanzania may 
have not been effective in reducing exchange rate fluctuations.  In the light of these findings, we 
argue that the central Bank of Tanzania may need to reassess its intervention strategy, 
particularly the timing and the magnitude of the interventions.   
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purchase of foreign currency in the foreign exchange market by central banks or other 
agents of the government, which is intended to influence the value of the exchange 
rate. Purchases of foreign exchange are usually intended to push down the value of the 
domestic currency while sales are intended to push it up.   
 
One of the main motives for intervening in the foreign exchange market stems from the 
extreme volatility of exchange rates.  In the literature, exchange rate volatility is often 
attributed to two main factors,  the first of which is the volatility in economic 
fundamentals such as money supply and output levels.  The second and presumably the 
most important driving force behind exchange rate volatility are speculative 
bandwagons,   causing, the level of the exchange rate to become a self-fulfilling 
prophecy.  When participants in a foreign exchange market expect the value of a 
currency to move in a certain direction, and buy or sell currency based on those 
expectations, the currency may indeed move in that direction regardless of economic 
fundamentals.  But if it becomes apparent that economic fundamentals cannot sustain 
the level of the exchange rate attained due to speculation, then the same speculators 
may engage in active buying or selling, reversing the initial exchange rate movements.   
 
Evidence indicates that in recent years the exchange rate of many currencies (quoted in 
terms of U.S dollars) have experienced big swings, which are not related to underlying 
economic fundamentals.  For example, table 1.1 below shows that during the period 
January 2000 to January 2007, one U.S dollar bought as much as 1,320 Tanzanian 
shillings and as little as 799.12 shillings – a 65.2 percentage fluctuation.  Over the same 
period, Ugandan and Kenyan currencies experienced fluctuations of about 32.7 and 
17.12 percent respectively.   
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Table 1: East African Exchange rate Summary statistics, Jan. 2000 – Jan. 2007  

  
Uganda Tanzania Kenya

Mean 1799.37 1026.99 76.56
Standard Error 11.85 16.08 0.3
Median 1800.38 1045.06 77.07
Standard Deviation 109.26 148.21 2.8
Sample Variance 11937.28 21965.41 7.84
Kurtosis 1 -0.86 -0.43
Skewness -0.53 0.04 -0.61
Range 493.46 520.88 11.88
Minimum 1509.35 799.12 69.4
Maximum 2002.81 1320 81.27
%change during the period 32.69 65.18 17.12

% change btn Jan 2000 and Jan 2007 14.1 62.6 -3.1  
Source: Own computations. The data were obtained from IFS 
 
 According to the IMF’s 2001 Survey on Foreign Exchange Markets Organizations, 
foreign exchange interventions are more common in developing countries than in to 
developed nations1.  The author argues that this trend is a reflection of the structural 
characteristics of the foreign exchange markets in developing countries, which 
contribute not only to greater exchange rate volatility but also to larger effects of such 
fluctuations on the real economy.  Most foreign exchange markets in developing 
countries are comparatively underdeveloped and are dominated by a relatively small 
number of dealers.  This implies that hedging against exchange rate risks is mostly not 
possible, so that costs of exchange rate volatility can be substantial for individual 
agents and companies, as well as for the country as a whole.   
 
Exchange rate volatility introduces an element of uncertainty into crossborder business 
activities, which in turn discourages international trade and investment.  Caballero and 
Carbo (1989), for example, show that higher volatility of the real exchange rate hurt the 
exports of many developing countries.  Also Ariccia (1999) and Arize (2000) present  
strong evidence of the negative impact of exchange rate volatility on trade flows.  
Findings of these studies (and many others on the subject) imply that greater stability in 
exchange rates would help improve trade and the much needed foreign direct 
investment in developing economies.   This provides the rationale for authorities to 
intervene in the foreign exchange markets to reduce exchange rate volatility.   
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There is general agreement among the academics that non-sterilized intervention can 
affect the exchange rate just as the change in money supply.  The effect of sterilized 
intervention, however, is controversial since it leaves the monetary base unchanged.  In 
a sterilized intervention, the central bank offsets the purchase or sale of foreign 
exchange by selling or buying domestic securities in the Open Market Operations so as 
to keep the high-powered money unchanged.  Therefore, the central question with 
respect to the effects of intervention in the foreign exchange market is whether or not 
the sterilized intervention can affect the exchange rate.      
 
Given the policy importance attached to foreign exchange management, there have 
been a growing number of empirical studies on the effectiveness of sterilized 
intervention in  exchange rates. For example, Frenkel, M. et .al. (2001) using 
intervention records of the European Central Bank concluded that intervention was not 
effective.  Also Bonser (1996) using daily intervention data for the G-8 countries over 
1985 to 1991 concluded that intervention had no effect on exchange rate volatility and 
in some cases intervention even increased volatility.  A similar conclusion was reached 
by Almekinders and Eijffinger (1994) for the Bundesbank and the Federal Reserve 
Bank.   
 
On the other hand, Huang J. (1995) found that the Federal Reserve Bank’s 
interventions reduced both yen/dollar and DM/dollar exchange rate volatility during 
1985-86.  Also Catte, et al (1994) identified 19 episodes of coordinated intervention 
and found that all episodes were successful in temporarily reversing the movements in 
the U.S. dollar. Furthermore, Dominguez (1993), using GARCH models on dollar/yen 
and dollar/DM daily data over the period 1985 to 1991, concluded that publicly known 
intervention generally decreased volatility2

Although, as mentioned earlier, intervention is more common in developing countries, 
most of the evidence on the effectiveness of the intervention is, based on the experience 

.    
 
By and large, the empirical evidence on the effectiveness of foreign exchange 
intervention is mixed.  Some studies suggest that foreign exchange market 
interventions have had an effect on the exchange rate over the short run but not in the 
long run while some studies find no effect even in the short run.  Moreover, some 
researchers have been skeptical about whether sterilized intervention can play an 
important role as an effective policy tool to influence the exchange rate.  Such 
skepticism, however, has not led to central banks refraining from using this tool.  Many 
central banks around the world actively intervene their foreign exchange markets when 
necessary to help stabilize in their exchange rates.   
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of advanced countries, particularly those issuing the major international currencies such 
as United States, United Kingdom and Japan.  Empirical evidence for developing 
countries, especially those in Africa, is virtually missing in the literature.  A study by 
IMF (2003) revealed a similar gap and recommended that “further studies are needed 
to address intervention’s effectiveness in developing countries” [pg. 11].  This study 
attempts to fill this gap by providing the first empirical estimates on the impact of the 
foreign exchange market intervention on exchange rate volatility in Tanzania.        
 
Research issues 
The shift from a fixed exchange rate regime to a flexible regime and the introduction of 
Inter-bank Foreign Exchange Market (IFEM) in Tanzania in 1994 marked an important 
step towards liberalizing the management of foreign exchange and allowing market 
forces to determine the exchange rate.  In principle, this move meant that the Tanzanian 
shilling would now depreciate or appreciate on a continuous basis in response to  
changes in the supply and demand conditions in the foreign exchange market. In the 
IMF’s De Facto Classification of Exchange Rate Regimes and Monetary Policy 
Framework3, Tanzania is classified as operating under the independently floating 
exchange rate regime, which essentially means that the exchange rate is market 
determined.  However, it is the policy of the central bank of Tanzania to intervene in 
the foreign exchange market from time to time in order to smooth wider fluctuations in 
the exchange rate4.   
 
In line with this policy, the Bank has maintained an active presence in the Inter-bank 
Foreign Exchange Market since its introduction in 1994.  For example, for the period 
June 1994 to December 2006, the total dollar purchase by the bank of Tanzania 
amounted to 1,629.720 million while the dollar sales in the IFEM by the Bank stood at 
2,576.900 million.  Compared with turnover of 8,506.793 million during the period, 
this amount is quite significant.  The extent of foreign exchange market intervention by 
central banks can be assessed by comparing the variability (as measured by the 
coefficient of variation) of exchange rate with that of official reserves5.  A greater 
variability of official reserves than of the exchange rate reflects a more active policy of 
foreign exchange market intervention – presumably in support of an exchange rate 
target.  Table 1.2 and figure 1 below show the monthly variability of exchange rates 
and official reserves in Tanzania for the period of June 1994 to August 2006.   Reading 
the table, it is evident that the variability of reserves exceeded that of the exchange rate 
for the period under investigation, suggesting that foreign exchange intervention in 
Tanzania is very active.  Sometimes such interventions can be costly and policy makers 
are forced to choose between defending the value of the currency exchange rate and 
building up reserves. Clearly, understanding whether intervention is an effective policy 
tool seems critical in this context.                                                           
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Table .2 Tanzania: Variability of Exchange Rates and Official Reserves (Monthly 
data; 1994(6)-2006(12)                                                                                                        

Years CVER CVOR 
1994 0.011242 0.039491 
1995 0.054205 0.123732 
1996 0.047763 0.244482 
1997 0.017278 0.221278 
1998 0.016756 0.069966 
1999 0.067796 0.095142 
2000 0.001806 0.090652 
2001 0.041269 0.063361 
2002 0.016659 0.0931 
2003 0.014566 0.110001 
2004 0.022115 0.077225 
2005 0.021033 0.051507 
2006 0.035002 0.042385 

 
Figure 1 
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Whether or not foreign exchange market interventions affect the exchange rate is an 
issue for empirical research.  To our knowledge no study  has empirically analyzed the 
effectiveness of foreign exchange market intervention in Tanzania.  As mentioned in 
section one, most empirical studies on this subject have focused attention on developed 
countries.  This is surprising because the number of intervention episodes in these 
markets is relatively small compared with those in the developing economies.  Also, 
according to Hutchison (2003), exchange rate fluctuations in developing economies are 
larger than in developed economies, partly because the former face frequent economic 
disturbances generated domestically and from abroad.  This study seeks to fill the 
existing gap in the literature by addressing the following questions.  First, are foreign 
exchange interventions in Tanzania sterilized?  Second, if indeed sterilization does 
occur, is the intervention capable of exerting a significant influence on the level of 
exchange rate? Third, does intervention also have an impact on the volatility of the 
exchange rate? These questions are of obvious policy relevance because if sterilized 
intervention is found to be effective in influencing exchange rate levels and volatility, 
then it could be a valuable instrument for stabilization policy.   
 
The remainder of the paper is organized as follows.  The next section outlines the 
theories of foreign market intervention while section three discusses the data and the 
methodology of the study.  Section four outlines the estimation procedures and analyzes 
the empirical results.  Finally, section five provides concluding remarks. 
  

THEORIES OF FOREIGN MARKET INTERVENTION6  

Following convention in the literature, intervention can be broadly divided into 
sterilized and non-sterilized intervention.  Sterilized intervention occurs when the 
monetary authority buys or sells domestic assets in order to increase or reduce its 
monetary liabilities to the level that existed prior to the intervention operation.  This 
operation is usually conducted simultaneously or with a very short time lag.  On the 
other hand, intervention is non-sterilized when it occurs without any offsetting 
operation in the net domestic assets.  The distinction between the two concepts can be 
better illustrated by the stylized balance sheet for a central bank. 
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Fig 2: Stylized central bank balance sheet 
 

  Assets Liabilities 
Net foreign assets (NFA) Monetary base (MB) 
          Gold           Currency in circulation  
          Foreign exchange            Reserves  
          SDR  
          Net position in IMF  
Net domestic assets (NDA)  
         Government securities   

 
 
When the monetary authority intervenes in the foreign exchange market, it buys or sells 
foreign exchange assets in exchange for its domestic currency.  This transaction 
changes the monetary base in keeping with the balance sheet identity: 
 

MBNFA ∆=∆   
 
The change in monetary base in turn leads to changes in broad monetary aggregates 
(such as M2) and interest rates, which will ultimately translate into changes in the 
exchange rate.  Such an operation is called unsterilized intervention since the operation 
by the central bank involves a change in the monetary base that is not offset 
(sterilized).  Therefore, to the extent that a foreign market exchange intervention is not 
sterilized, then it is equivalent to a monetary policy operation7

NDANFA ∆−=∆

.  However, the monetary 
authority may choose to offset the changes in the monetary base through 
selling/purchasing of domestic  securities so on the open market that  
 
  
 
 and 0=∆MB  
 
Thus sterilized intervention is a pure change in the stocks of domestic assets and 
foreign assets held by market participants, unaccompanied by any change in the 
monetary base. Broadly, there are three theories that explain how sterilized intervention 
may affect the exchange rate. These are portfolio balance channel, the signaling 
channel and the noise trading channel.   
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The Portfolio Balance Channel  

According to the portfolio balance theory, domestic firms and individuals balance their 
portfolios between domestic money, domestic bonds, and foreign currency bonds, and 
they modify their portfolios based on their expected returns and the risk associated with 
those returns.   The model assumes that domestic bonds and foreign currency assets are 
imperfect substitutes and that investors are not concerned about the difference between 
the two.8

Sorno and Taylor (2001) argue that “in essence the signaling channel assumes that 
intervention affects the exchange rate by providing the market with new relevant 

  In this model, sterilized foreign exchange intervention involves a change in 
the relative supply of domestic and foreign bonds.  This change will then generate a 
movement in the exchange rate as investors strive to re-balance their portfolios in the 
assets market.  
 
For example, a sterilized intervention intended to strengthen domestic currency will 
initially reduce the domestic money supply as the home currency is bought against the  
foreign currency.  But  complete sterilization will restore the original level of the 
money supply as the central bank purchases domestic bonds from the public in 
exchange for domestic money.   This process will increase the outstanding stock of 
foreign bonds  relative to that of domestic bonds (i.e. investors’ portfolios are now 
made up of larger stocks of foreign assets).  Given the assumption that investors are not 
concerned about the difference foreign and domestic assets, they would only be willing 
to hold larger stocks of foreign bonds because of higher expected returns on those 
bonds.  But as long as the exchange rate and foreign interest rate are still at the pre-
intervention levels, then the investors will sell foreign bonds and buy domestic bonds 
in order to re-balance their portfolios.  In the process, the domestic currency will 
appreciate – which was the original purpose of the intervention.   
 
 
The Signaling Channel  

The signaling channel is built on the assumption that sterilized intervention signals the 
future course of domestic monetary policy.  Since exchange rate is a forward-looking 
variable, any changes in the market participants’ expectations about future movements 
in variables affecting the exchange rate (such as money supply) will affect the spot 
exchange rate.  As Hufnern (2004) puts it, the signaling channel depicts intervention as 
a signal from monetary authorities that is intended to sway the expectations of market 
participants with regard to future monetary policy and thus also exchange rate 
expectations.  If exchange rate expectations are revised, the spot exchange rate will also 
adjust, thus making the intervention effective.   
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information, on the implicit assumption that the authorities have superior information 
to other market participants and that they are willing to reveal this information through 
their actions in the foreign exchange market” (pp 844).  In this sense intervention is 
therefore a way for monetary authorities to transmit inside information to market 
participants.  The model predicts that the central bank purchase of forex today signals 
an expansionary monetary policy in the future and vice versa .   
 
Central to the signaling channel framework is the covered interest rate parity condition.  
 

t

tt
tt S

SE
rr 1* *)1()1( ++=+                                                                                      (1) 

Where tr  and *
tr  are domestic and foreign interest rates respectively, st

1+tt SE

 is the 
exchange rate (defined as the domestic currency per unit of foreign currency) and 

 is the expectation at time t of the value of the exchange rate at time t+1. 
A sterilized intervention leaves the money supply and hence interest rates (i and i*

1+tt SE

) 
unaffected.  If the foreign exchange market is indeed an indicator of future monetary 
policy, then it will affect the expected future exchange rate ( ).  This would 
require the spot exchange rate to change in the same direction and by the same 
magnitude in order to leave the covered interest rate parity unaltered.  
 
Huftner (2004) pointed out two drawbacks of the signaling channel theory.  First, in 
order for official intervention to be effective through the signaling channel, there is an 
incentive for monetary authorities to make their intervention public for the market 
participants to learn of the signal.  But in practice, the monetary authorities often 
maintain great secrecy in intervention operations.  The second drawback is that if 
indeed intervention precedes future monetary policy in a manner that is predicted by 
the signaling channel theory, then it is not clear why intervention should be sterilized in 
this framework.  For example, the theory predicts that a sterilized intervention, in 
which the monetary authority purchases foreign currency in order to weaken the 
exchange rate, signals a future expansionary monetary policy.  But this would simply 
be achieved by non-sterilized intervention which expands the monetary base and 
reduces interest rates.  Since in practice most interventions are sterilized, this casts 
doubt on the practicability of the signaling channel.     
 
The Noise Trading Channel 

This approach maintains that foreign exchange market participants are heterogeneous 
with respect to their trading styles.  Two main groups of traders are identified, namely 
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fundamentalists and noise traders.  According to Hung (1991), noise traders are 
“investors whose demand for currencies is affected by beliefs or sentiments that are not 
fully consistent with long-run economic fundamentals, because they are more 
concerned in successfully predicting the short-run direction of exchange rates”.  On the 
other hand fundamentalists are those who trade according to their best guess as to the 
equilibrium of exchange rates based on current fundamental economic variables.  In 
practice however, many market participants do note rely on the fundamentals.  Instead 
they use technical rules, which are procedures for identifying patterns in exchange 
rates.  Studies show that the share of noise traders in foreign exchange markets is not 
negligible.  Surveys among professional foreign exchange dealers routinely show that a 
significant share of them are, to a great extent, noise traders rather than fundamentalists 
(see for example Cheung and chinn (2001), Taylor and Allen (1990) and Djoudad et al. 
(2000).  Noise traders rely on a combination of technical rules to generate buying or 
selling signals.  Such rules may include moving averages of exchange rates of different 
time lengths, trend lines or past price patterns to predict the future direction of 
exchange rate movements.  Based on the assumption that noise trading activities are 
not random (i.e. they do not cancel one another out), noise traders can generate large 
fluctuations in exchange rates.  For example, based on technical rules, market 
participants may form their expectations about the future level of exchange rate.  When 
they act on such expectations and sell or buy the currency, the exchange rate ends up 
moving towards the predicted direction, possibly deviating the exchange rate from its 
fundamental level for a prolonged period of time.  Thus this kind of trading which is 
driven by trend-following techniques, may lead to an exchange rate that is not justified 
by underlying fundamentals and, therefore, constitutes a potential threat to exchange 
rate stability.       
 
The aim of central bank intervention within the noise trading framework is to burst a 
speculative bubble and therefore reverse an existing appreciation or depreciation of the 
exchange rate.  This works through influencing the market participants’ expectations.  
For example, following a central bank intervention, noise traders may decide to change 
their positions in favour of a new trend that has been initiated by the interventions.  
This way, the impact of sterilized intervention may last longer than the initial price 
impact of the central bank’s purchase/sale of foreign exchange.    
 

METHODOLOGY 

Before investigating the effectiveness of the central bank intervention in the foreign 
exchange market we first endeavour to test whether or not such interventions are 
sterilized9.  The sterilization test will help to understand whether foreign exchange 
market intervention in Tanzania is used as an additional monetary policy instrument or 
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as an independent policy tool for calming exchange rate volatility while leaving the 
monetary base (and therefore interest rates) unchanged.  We address this question by 
estimating the following simple sterilization equation.   
  

tttt uINFLAIDNFAMB +∆+∆+∆+=∆ 3210 ββββ                                    (2) 
 
Where MB is the monetary base, AID is the foreign aid measured as donor inflows, 
NFA is the net foreign assets of the Bank of Tanzania and INFL is the rate of inflation.  
Our variable of interest is NFA, but we also include some control variables, namely, 
foreign aid and inflation.  Foreign aid is included as it forms significant foreign 
exchange flows into Tanzania, while inflation is included to control for the reaction of 
the Bank of Tanzania to changes in the inflation rate.  From the discussion in section 2, 
full sterilization in equation 2 above is consistent with an estimated value of 1β  which 
is not statistically different from zero.     
 
Testing the effect of intervention on the exchange rate 
In order to investigate the effectiveness of intervention operations by the Bank of 
Tanzania we estimate two separate models, one relating intervention to variations in the 
level of  exchange rate and the other relating intervention to exchange rate volatility.  
Because exchange rate variations may be influenced by factors other than intervention, 
we include some control variables in the model.  Inclusion of these variables will help 
to ascertain the independent effect of intervention on exchange rate variation.  Equation 
3 below summarizes the empirical model used to test the effects of intervention on the  
exchange rate.   
 

tttttt uAIDNEXPMINTS +∆+∆+∆+∆+=∆ 43210 βββββ                   (3) 
 
 Where S is the exchange rate, defined as home currency price of foreign currency, INT 
is the measure of intervention expressed as sales net of purchases of U.S. dollars in the 
IFEM by the central bank,  M is the money supply defined as broad money (M2) and 
NEXP is net exports (i.e. total exports minus total imports).  Intervention is expected to 
have a negative impact on the exchange rate to indicate that an increase in the net sales 
of dollars in the foreign exchange market by the Bank of Tanzania is associated with a 
decline in the Tsh/USD exchange rate (appreciation of the shilling).    
 
Equation 3 indicates that the change in exchange rate between period t-1 and t is 
dependent on the change in the volume of intervention (INT) conducted by the central 
bank and on some control variables.  However, in practice the volume of intervention 
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in a particular period is also influenced by the development on the exchange rate in that 
period, or in the previous period.  Thus estimating equation 3 directly by the OLS 
method may lead to a bias in the estimated coefficient of intervention ( 1β ).  Previous 
studies have dealt with this problem in two ways: some have used a lagged intervention 
variable10while others have adopted the Two Stage Least Square (2SLS) method11.  
Given the fact that intervention is expected to affect the exchange rate within minutes, 
lagging the intervention term by one or more periods requires extremely high 
frequency data.  Since we use relatively low frequency data, this study adopts the 
second technique. But we first estimate equation 3 by OLS with current values of 
intervention variable.  We then estimate the same equation in the Two Stage Least 
Square framework.  Specifically, we estimate the Bank of Tanzania intervention 
reaction function and then use the fitted values of interventions from the reaction 
function as an instrumental variable for the actual interventions in equation (3) in order 
to correct for potential simultaneity bias.   
 
Following Adam and Holub (2006),

ttttttt uINTassassaaINT ++−+−+= −

−

− 132110 )()(

 we estimate the reaction function in the following 
form:   
 

                                (4) 
 

1−− tt ss  is the change in the exchange rate from its previous month. Greater changes 
in the spot rate are expected to trigger central bank intervention. Also the central bank 
is more likely to intervene in those months when the spot exchange rate experienced 

larger deviations from their historical averages (
−

s ), measured by the 10 months 
moving average.  In addition, we include the lagged value of the dependent variable (
INT ) to capture the assertion that intervention episodes usually come in clusters.   
 
The independent effect of the intervention on exchange rate volatility was estimated 
using a similar approach as discussed above.  Formally, the volatility equation in the 
following form was estimated: 
 

tttttt uAIDTEXPMINTVOLT +∆+∆+∆+∆+=∆ 43210 βββββ            (5) 
 
where VOLT is the Tshs/USD volatility in period t, calculated as the standard deviation 
of the first difference of logarithms of the nominal exchange rate12.   
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This measure has a property that it will equal zero if the exchange rate follows a 
constant trend, which presumably could be anticipated and therefore would not be a 
source of uncertainty.  The change in exchange rate was computed on daily basis and 
the standard deviation was computed over a one-month period.  All other variables are 
as defined above. 
 
Data and Definition of Variables 

The change in exchange rate was computed as 1−−=∆ tt SSS .  If S∆  is positive the 

Tanzanian shilling is depreciating, while if S∆ is negative the shilling is appreciating.  
Monthly exchange rate data (Tsh/U.S. dollar) were obtained from the International 
Monetary Fund’s International Financial Statistics (various issues).  Figures 3.1 (a) 
and (b) show the monthly exchange rate movements and monthly changes in the 
exchange rate for the period June 1994 to December 2006. 
 
 
Figure 3.1(a) 
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Figure 3.1 (b) 

 
 
Monthly intervention data were not accessible.  Normally the central bank of Tanzania 
does not release the actual intervention data.  However, we accessed monthly data on 
the central bank’s dealing in the Inter-bank Foreign Exchange Market (IFEM).  One 
flaw in these data is that distinction is not made between the central bank dealing in the 
IFEM for purposes of smoothing the exchange rate movements and the dealings meant 
for other purposes such as accumulation of reserves and debt servicing.  Despite this 
fault, we believe that these data could serve as a good proxy for actual intervention.  
Monthly intervention is therefore surrogated by central bank dealings in the IFEM and 
is computed as sales net of purchases of U.S. dollars. Figures 3.2 (a) and (b) show the 
total and cumulative foreign market intervention. 
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Figure 3.2 (a) 

 
 
Figure 3.2 (b)                                                                                                                                                                                                                                                                                 
` 
Data on foreign aid, total exports and imports were obtained from various publications 
of the Bank of Tanzania, while the daily exchange rate data were obtained from the 
Bank of Tanzania’s website 
(http://www.bot-tz.org/Archive/Default.asp#CurrencyExchangeRates).                                
   
 
Data on both base money and net foreign assets were extracted from various issues of 
the International Financial statistics.  Figures 3.3 and 3.4 below show the trend in the 
net foreign assets and monetary base from June 1994 to December 2006.  
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Figure 3.3 

 
Figure 3.4 

 
 

ESTIMATION AND RESULTS  
In this section we present the estimated results of equations 2 to 5 as discussed in 
section 3.  We first present in table 4.1 the estimated results of equation 2 which tests 
whether or not the foreign exchange intervention in Tanzania is sterilized.  Next we 
present in tables 4.2 and 4.3 respectively the results of equations 3 and 5 to test the 
impact of intervention on the level and volatility of the exchange rate.   
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From the discussion in section two, sterilized intervention is expected to leave the base 
money unchanged.  For example, central bank intervention involving the purchase of 
U.S. dollars (an increase in net foreign assets) would be associated with outright sale of 
short-term domestic instruments in order to mop up the excess liquidity created by such 
intervention, thereby returning the base money to the pre-intervention level.  In terms 
of equation 2 it follows that the coefficient of NFA (i.e. 1β ) will not be statistically 
significantly different from zero.  Equation 2 was estimated by the Ordinary Least 
Square (OLS) method, first using the change in the monetary base as the dependent 
variable, as well as the growth rate of the monetary base.  The results from both 
variables in the model are very similar, so we show the results for the model with a 
change in the monetary base.  We also include several lags of the NFA in order to 
capture the dynamics of a change in NFA on the monetary base.  
 
On the basis of t-statistics, table 4.1 shows that in the regression equation of the change 
in base money, the coefficients on the current change in NFA as well as the lagged 
values of the change in NFA are not statistically significantly different from zero.  We 
therefore conclude, based on these results, that there is some evidence of sterilization of 
foreign exchange market intervention in Tanzania. 
 
Table 4.1 Sterilization Estimation  

 
Notes: Estimated via OLS; Sample: July 1996 to November 2006; 125 Observations  
 
 
 

Variable  Coefficient  Standard 
error  

t-statistics 

Intercept  9.830117 6.095307 1.612735 
Net Foreign Asset -0.189186 0.194572 -.972315 
Net foreign asset (lagged one 
period)  

-0.162894 0.196211 -.830200 

Net foreign asset (lagged two 
periods) 

-0.087530 0.193819 -.451605 

Net foreign asset (lagged three 
periods) 

0.093893 0.194244 0.483375 

Inflation -0.008409 0.306945 -.027396 
Foreign Aid 0.502455 0.196415 2.558134 
Adjusted R 0.024367 2   
Durbin-Watson statistic 2.307783   



 
 
 
 
 
 
 
 
 
Pantaleo J. Kessy 

  

To confirm these results we estimate an alternative sterilization equation13

tttt uNDANFANDA +∆+∆+=∆ −1210 βββ

 in the form 
 

                                                 (6) 
 
All variables are as defined before. 
The coefficient of net foreign assets ( 1β ) is expected to be -1 for complete 

sterilization.  From the discussion in section two, if 1β  is greater than -1 but less than 
zero, then the sterilization is only partial.  The results from the estimation of equation 6 
confirm that foreign exchange sterilization in Tanzania is almost complete, as the 
sterilization coefficient is found to be -0.9 (See appendix 1 for full results).   
 
The results of OLS estimation of equations 3 and 5 are set in Tables 4.2 and 4.3 which 
give the estimates of the coefficients associated with the intervention variable and the 
other explanatory variables on the level and volatility of the exchange rate.  Column 1 
of table 4.2 represents the regression of change in the exchange rate against the 
intervention variable but excludes other control variables.  In column 2 we add some 
control variables, namely, aid, net exports and money supply broadly defined.  
Regression 3 in the last column adds AR(1) term to correct for possible autocorrelation.  
Regressions 1 to 3 in table 4.3 are identical to those in table 4.2 except that the 
dependent variable is volatility of exchange rate.  In table 4.2 the estimated coefficients 
on intervention variable are statistically insignificant in all three cases, suggesting that 
intervention operations have not been effective in influencing exchange rate levels or 
the extent of changes in the spot exchange rate.  Intervention coefficient in the 
volatility equation is negative and statistically significant in all cases, suggesting that 
intervention is associated with lower volatility.  However, the small size of the 
regression coefficients suggests that the effect of intervention on exchange rate 
volatility is insignificant in economic terms.  Also the low adjusted R2 suggests that we 
are able to explain only a small part of the variation in the exchange rate.    
 
Regarding other explanatory variables, only aid flow seems to have a significant impact 
on both the level and volatility of the exchange rate.  Money supply and net exports do 
not have any systematic immediate impact on developments in the exchange rate.  
Since the main objective of this paper is to assess the effectiveness of intervention, we 
do not pursue the impact of other variables in great detail.       
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Table 4.2:  Effectiveness of intervention on the level of exchange rate 
Variable Reg1 Reg2 Reg3

3.69 -3.9 -5.04
(9.25) (-1.28) (-4.6)
0.06 -0.007 -0.05

(0.07) (-1.03) (-1.2)
0.67 0.62
(8.5) (9.4)
0.12 0.14

(1.42) (1.2)
0.92 0.81

(1.54) (1.3)
0.21

(2.21)
Adjusted R 2 0.003 0.39 0.57

D-W Stat 1.75 1.56 1.97

M2

Net exports

Constant 

Intervention 

Aid

AR(1)

 
  
Table 4.3 Effectiveness of intervention on the exchange rate volatility  

Variable Reg1 Reg2 Reg3
0.008 0.04 0.03
(3.44) (5.73) (4.8)

-0.0014 -0.0011 -0.0008
(-2.64) (-2.42) (-2.5)

-0.002 -0.002
(-578) (-5.63)

0.00013 0.0002
(0.64) (1.23)

-0.0005 -0.0003
(-1.76) (-1.43)

0.516
(5.58)

Adjusted R 2 0.06 0.31 0.47
D-W Stat 1.17 1.1 2.05

Total exports

AR(1)

Intervention 

Aid

M2

Constant 
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In order to correct for possible simultaneity bias, we estimated the volatility equation 
again using Two Stage Least Square (2SLS) frameworks.  We first estimated the 
central bank reaction function defined in equation 4 and use the fitted values of the 
intervention variable derived there from  as instrumental variable.  The regression 
results generated in the simultaneous framework are presented in table 4.4 below.  
These results show that the intervention coefficient is not statistically significant, 
suggesting that intervention operations have not been effective in reducing exchange 
rate volatility.  The results somewhat reinforce the findings of the simple OLS.   
 
 
Table 4.4:  Effectiveness of intervention on the exchange rate volatility 
 
Variable Reg1 Reg2 Reg3

0.0014 0.035 0.02
(0.56) (5.14) (5.9)
0.00012 0.00007 0.0005
(0.22) (0.14) (1.4)

-0.002 -0.0014
(-4.09) (-3.51)
-0.00007 -0.00035
(-0.25) (-1.55)
-0.0002 -0.00008
(-0.82) (-0.38)

0.547
(5.9)

Adjusted R 2 0.0005 0.24 0.44
D-W Stat 1.1 1.1 2.09

M2

Total exports

AR(1)

Constant 

Intervention 

Aid

  
 
Overall, the lack of statistical significance and/or the virtual zero economic impact of 
intervention coefficients on both the level and volatility of the exchange rate equations, 
indicates that intervention activities by the Bank of Tanzania have probably played a 
minor role in influencing exchange rate development in Tanzania.  If the interventions 
have had a significant impact at all on the level and volatility of the exchange rate, then 
it was not possible to detect it through standard econometric techniques.  Apparently 
this could be attributed to two data-related faults.  First, we used data on central bank 
dealings in the foreign exchange market instead of actual intervention data.  While we 
maintain that these data provide a good proxy for the intervention, we believe that the 
use of actual intervention data would have increased the reliability of our findings.   



 
 
 
 
 
 
 
 
 

Business Management Review Journal Vol. 11(2) 
 

113 
 

Second, we used monthly data due to lack of high frequency data.  We argue that in 
order to better capture the short-run dynamics of the intervention and exchange rate, 
high frequency data such as daily or weekly data may be necessary.    
 

CONCLUSION  

The paper investigates the effectiveness of foreign exchange market intervention 
carried out by the Bank of Tanzania. Using monthly data on central bank dealings in 
the inter-bank foreign exchange market as a measure of intervention, the paper 
concludes that intervention activities by the Bank of Tanzania have not been successful 
in systematically influencing the movements in the exchange rate.  
 
However, the reliability of these findings may have been affected by two-data related 
flaws.  First, is the use of data on central bank dealings in the Inter-bank Foreign 
Exchange Market in the place of actual intervention data, and second, is the use of 
relatively low frequency data. On this count, we urge Tanzanian authorities to make 
actual intervention data available to researchers, albeit with several months lag.   
 
Also the poor performance of the econometric model in this study may suggest the 
presence of noise traders in the foreign exchange market.  As discussed earlier, these 
traders do not rely on economic fundamentals and therefore their trading strategies may 
be difficult to capture through standard econometric models.  There is, therefore, the 
need for an in-depth study on the trading behaviour in the foreign exchange market, in 
order to establish the extent and strategies of noise trading in the market.  This would 
make it possible for the authorities in Tanzania to manipulate trading rules used by 
these traders so that intervention would be more effective in reducing exchange rate 
fluctuations. 
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Appendix 1:   Sterilization estimation  
 
Dependent Variable: DNDA 
Method: Least Squares 
Date: 05/06/08   Time: 19:27 
Included observations: 162 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   
C 8970.074 3537.456 2.535741 0.0122 

DNFA -0.903792 0.039135 -23.09398 0.0000 
DNDA(-1) -0.024645 0.038003 -0.648509 0.5176 

R-squared 0.775898     Mean dependent var -11905.85 
Adjusted R-squared 0.773080     S.D. dependent var 89954.85 
S.E. of regression 42851.04     Akaike info criterion 24.18719 
Sum squared resid 2.92E+11     Schwarz criterion 24.24437 
Log likelihood -1956.163     F-statistic 275.2500 
Durbin-Watson stat 2.394018     Prob(F-statistic) 0.000000 

Note: Estimated via OLS; all variables are as defined in the text14 
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END NOTE 
 
1 See Canales and Jorge, 2003 
2 See Sarno and Tylor (2001) for a complete survey. 
3 Available online at http://www.imf.org/external/np/mfd/er/2006/eng/0706.htm 
 
4 The Bank’s intervention is in line with the principles described in the Fund’s 
Principles for the Guidance of Members' Exchange Rate Policies, in particular that “a 
member should intervene in the exchange market if necessary to counter disorderly 
conditions, which may be characterized inter alia by disruptive short-term movements 
in the exchange value of its currency”.   
5 See IMF (2004) for use of coefficient of variation as a measure of foreign exchange 
market intervention.  
6 This section borrows intensively (but not exclusively) form Sarnoand and Tylor 
(2001) and Hufner (2004) 
7 Non-sterilized intervention operations are analogous to Open Market Operations 
(OMO) except that foreign, rather than domestic, assets are sold or bought.   
8 This can only hold if domestic and foreign bonds have different returns and risk 
levels. Otherwise, the two would become perfect substitutes and investors would be 
indifferent about holding either domestic or foreign bonds.   
9 We could not find any written commitment by the Bank of Tanzania to automatically 
sterilize the effects of intervention. 
10 See for example Dominguez (1998), Bonser-Neal and Tanner (1996) and Murry et 
al(1996)  
11 See Almekinders, G.J. and S.C.W. Eijffinger (1994) 
12 This measure has been widely used by other studies.  See for example Kenen and 
Rodrick (1986), Frankel and Wei (1993), Tenreyro (2003) and Peter C. et al. (2004)   
13 See Peter Bofinger and Timo Wollmershäuser (2001) for the use of an alternative sterilization 
equation  
14  




