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Abstract 

This study uses a Factor Augmented Vector Autoregressive Model (FAVAR) to examine the role of 

monetary policy in macroeconomic stabilisation in Malawi. Despite immense research on the subject, 

most researchers and policy makers remain agnostic on effectiveness of monetary policy. The 

problem is more pronounced in Low Income Countries which have perverse economic factors and 

also lack appropriate tools to model them. The study reports significant results for both monetary 

aggregate and interest rates. It takes less time for inflation and GDP to stabilise under interest rate 

policy than it does under the monetary aggregate policy. The findings signals a greater scope for 

authorities to actively use the interest rate as a monetary policy tool. We also show that 

macroeconomic policy consistency could improve the performance of monetary policy in Low 

Income Countries. 

                                                           
1Authors’-mail address achiumia@rbm.mw. This study was part of a Fellows Development Programme under 
the Macroeconomic and Financial Management Institute (MEFMI) of Eastern and Southern Africa. 
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1. Introduction 
This study assesses the effectiveness of monetary aggregates and interest rate tools as monetary policy 

instruments in Malawi using a Factor Augmented Vector Autoregressive model (FAVAR). This 

question arises following a long history of monetary policy conduct and yet evidence on effectiveness 

remains divided. Malawi started to actively use Monetary Aggregate Targeting (MAT) in the early 

1990s.  The country has however remained in the grip of macroeconomic instability. Inflation rates 

and GDP growth rates have averaged around 20 percent and 4.3 percent, respectively. This leaves a 

question of whether the monetary policy instruments are capable of delivering low and stable inflation 

and hence contribute to sustainable economic growth.  

 

Literature available on monetary policy effectiveness in Malawi still lacks synchrony. Using auto 

regressive frameworks, Ngalawa and Viegi (2011) and Mangani (2012) find evidence of price and 

liquidity puzzles and dispel the role of money as a monetary policy instrument. On the contrary, 

Mwabutwa et. al (2013) find evidence of monetary policy effectiveness. This divide on the subject 

does not aid policy decisions. It is therefore important to empirically validate effectiveness of policy 

instruments in order to enhance public expectations and success of the central bank’s monetary policy 

conduct. The findings will also contribute to contemporary debate in sub-Saharan African central 

banks on the choice of monetary policy frameworks and instruments.  

   

The contribution of the study is the use of a Factor Augmented VAR model to provide further 

evidence on effectiveness of monetary policy in Malawi. The FAVAR broadens the information set 

being modelled and is distinct but related to a growing number of other studies on the subject in 

Malawi. These studies include Mangani (2012) who uses recursive VAR to assess effectiveness of 

monetary policy and reports a price puzzle and Mwabutwa et al (2013) who use a time varying 

parameter VAR and dispels price puzzle results. Sims (1992) argues that the counterintuitive price 

puzzle results that are eminent in most studies can be blemished on methodological issues. These arise 

when there imperfect modelling of  other factors in the models.  Some specific factors pertaining to 

low income countries are agriculture dependence, fiscal dominance and policy reversals.  

 

After casting the study within a data rich environment, the major result is that inflation and GDP 

become responsive to innovations in policy rate and money supply. This is consistent with findings by 

Muhanji et al, (2013) and Mwabutwa et. al, (2013). We also demonstrate that the use of interest rates 

is superior to money in macroeconomic stabilisation in Malawi. Macroeconomic, monetary and 

exchange rate policy reversals are identified as a potential pitfall to monetary policy effectiveness.  

 

The rest of the paper is organised as follows: Section 2 provides background of the Malawi economy 

including a discussion on monetary policy framework and instruments in Malawi. Section 3 reviews 

literature. Section 4, lays out the VAR, the Principal Component Analysis and the FAVAR 

frameworks. Section 5 presents and discusses results, while section 6 summaries and concludes the 

paper. 

 
2. Malawi Economy: Cardinal Features  
Malawi is a small open land locked economy with an estimated per-capita income of US$376.7. 

Agriculture is the most important sector, employing about 85 percent of the labour force and 

generating over 80 percent of the country’s foreign exchange. Main exports are raw materials with 

Tobacco alone generating over 60 percent of the foreign exchange. Other exports include Tea, Coffee 

and Sugar (processed).  The bulk of the country’s imports include fertilizer, fuel and Pharmaceuticals. 

The production system inherited from the colonial times has remained largely unchanged. About 72 

percent of the agricultural output is produced by the smallholder sector, while the balance is from 

estates. Manufacturing output is mostly derived from agro-processing (see appendix VII). Up to 40 

percent of the country's total revenues, mostly going into development expenditures, are financed by 
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development partners (Reserve Bank of Malawi Financial and Economic Reviews, various issues). 

This leaves the country susceptible to changing donor approaches to budget support.  

Table 1: Selected Economic Indicators 

 
Source: Reserve Bank of Malawi 

 

 

The major source of economic growth is agriculture. It is also a major source of economic fluctuations 

due to dependence on nature and international commodity markets. The share of agriculture in GDP, 

though biggest, has shrunk from 35 percent in 2002 to around 28 percent in 2010. Wholesale and 

retail is the second largest and has grown from 15.5 percent to around 20.7 percent in similar period 

(See appendix vii).  Real GDP growth rates have been low and volatile, with 7 negative growth rates 

and 18 growth rates above the 6 percent conventional benchmark since 1964 (RBM Financial and 

Economic Reviews, various issues). The higher growth rates did not occur back to back meaning that 

their implication for human welfare development was disjointed and subjected to reversals.   

 

Chart 1: Real GDP Growth Rates 

 
Source: National Statistics Office 

Inflation is high with high inertia. In the past 34 years only in 3 years has inflation averaged single 

digit. These low digit rates are associated with periods when the exchange rate was in principle 

pegged to the United States dollar despite being a managed float. Chart 2 further shows that inflation 

variability has trended downwards since 1994. One major characteristic of the period after 1994 is the 

initial introduction of seed starter pack programme which was later, in 2004, scaled up to a full scale 

input subsidy programme. This helped to raise food production and reduce food inflation which 

together with a defacto exchange rate peg contributed to substantially lower inflation rates. From 

2013, the weight of food inflation in the overall Consumer Price Index Basket was reduced from 58.1 

percent to 50.1 percent. The non-food inflation weight was raised from 41.9 percent to 49.9 percent.  
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Chart 2: Inflation Outturn 

 
Source: National Statistics Office 

 

Exchange rate behaviour displays large seasonal patterns and reflects the country’s persistent excess 

demand over supply of foreign exchange. The major sources of foreign exchange are tobacco exports 

and donor inflows, both of which are intermittent. With the growing share of wholesale and retail 

sectors, it is expected that demand will continue surpassing supply in the near term. Donor budgetary 

and project support provide additional sources of foreign exchange. While buoying the reserves 

position, the resulting liquidity injections alongside those created from the fiscal sector breed excess 

liquidity in the banking system. The low export base alongside dependence on donor inflows have led 

to several exchange rate policy reversals (see appendix Vi). 

 

Chart 3: Exchange Rate and Inflation  
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Pressure on the exchange rate strengthened after its flotation in February 1994, leading to persistent 

depreciation (chart 3). Due to inflationary concerns, authorities opted to fix it at about MK139/US$ in 

May 2006. Responding to persistent and growing pressure on reserves, it was later adjusted and was 

selling at K151.5/US$ from January 2010 to August 2011 before it was devalued by another 10 

percent. The 2011 global decline in tobacco prices together with withdrawal of budgetary support due 

to disagreement over economic management policies resulted in substantially low reserves of around 

0.5 months official import cover by early 2012. The country could no longer import to sustain 

previous levels of consumption and production. Capacity utilisation reduced to as low as 54 percent2. 

                                                           
2This information is contained in the first Reserve Bank of Malawi Inflation Expectations Survey conducted in July 
2012. The Document is available on request from the Director, Research and Statistics Department, 
research@rbm.mw. 

mailto:research@rbm.mw
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The Kwacha traded at a premium of over 80% on the parallel market. Critical shortages of products 

ensued and parallel markets for all products were growing. As a result, the authorities devalued the 

currency by 49 percent in early May 2012 and immediately floated it. Following this, inflation which 

was ‘’artificially’’ held low for a long period increased from 12.4 percent in April 2012 to 29.7 

percent in December 2012 due to the high pass-through effect (2012 RBM Annual Financial and 

Economic Report). There have been several monetary and exchange rate policy reversals since 1990. 

These reversals are reflected in chart 4 where the positive correlation between money supply observed 

between 1990 and 2003 disappears between 2004 and 2011 but re-appears between 2012 and 2014 

(see also appendix VI). 

 

Chart 4: Money supply and inflation 

 

 

 

Domestic debt stock is high arising mostly from persistent fiscal deficits. These have contributed to 

continued monetary expansion (see table 1). This, initially occurred alongside high external debt which 

was reduced in August 2006 following HIPC debt relief which saw US$3.2 billion worth of external 

debt written off. Fiscal deficits translate into fiscal dominance as government relies on the domestic 

financial market for financing (see table 1). Treasury and open market operations compete in similar 

sections of the yield curve, thereby bidding interest rates up. Sims (1980) notes that a fiscal authority 

that controls every component of the budget eventually control seigniorage, and in doing so would 

effectively determine monetary policy. Authorities that control seigniorage and interest rates do not 

control taxes and expenditures, but impose a long term relation between the two. 

 
 

Chart 5: Inflation and Interest Rate Developments 

 
     Source: Reserve Bank of Malawi 
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Until 2012, Malawi experienced over a decade of declining inflation and hence interest rates. In line 

with this, interest rates were also reduced to aid the economic growth process. However, sources of 

growth were not export based and hence not sustainable for an import dependent economy. The 

growth was largely driven by peasant agriculture, in particular maize production (a situation that still 

persists) which though draining foreign exchange, has no meaningful feedback on foreign exchange 

generation. The interest rate levels were therefore not sustainable and were reversed in May 2012 to 

deal with the ensuing macroeconomic imbalances. 
 

 

3. Monetary policy 
Malawi is pursuing monetary aggregate targeting. This involves the use of an inflation target 

consistent with reserve money growth as operational target to influence money supply. Major 

assumptions in the implementation of the MAT framework are the stability of money demand and 

money multiplier. These conditions enable the pass-through of changes in reserve money aggregates 

to monetary aggregates and target variables (price and GDP). The mandate of the monetary authorities 

is to influence money supply, credit, interest rates and the exchange rate in order to promote price 

stability, economic growth and a sustainable balance of payments position, Part III (1) (d) of the 

Reserve Bank of Malawi Act 1989. Kwalingana (2007) observes that implementing such a broad 

mandate could be practically challenging. The RBM therefore set price stability as its objective whose 

achievement would lead to sustainable BOP and GDP positions. The monetary programming 

framework is expressed as follows: 

 

     tttt YPvM      
 

Where Mt is nominal money supply, tV  is velocity of circulation, tP  is general price level and tY is 

real GDP growth. This equation states that the rate of inflation is approximately equal to the rate of 

growth of money in excess of the growth rate of real output given constancy in velocity. Since the 

central bank cannot directly control money supply growth, it uses its balance sheet items namely Net 

Domestic Assets (NDA) and Net Foreign Assets (NFA) to alter liquidity conditions of the banking 

system. A ceiling on NDA as well as a floor on NIR is set consistent with desired growth in reserve 

money which is eventually set to influence money supply growth on to an inflation consistent path. 

These targets are mostly set in line with the country’s economic programme with the IMF 

programme.  

 
4. Literature Review 
There are contending schools regarding the impact of monetary policy on macro-economy. These 

views are reflected in the real business cycle (RBC) and new-Keynesian school (NKE).  The RBC by 

Kydland and Prescott (1982) and Prescott (1986) contend that business cycles are a reflection of 

rational decisions by economic agents. This means that there is no role for monetary policy in the 

short run as doing so will throw the economy out of the self-achieved equilibrium. The basic result 

from the classical school is that real economic magnitudes are self-adjusting so that their equilibrium 

path is independent of monetary policy. Contrary to this view, the new-Keynesians find a significant 

role of monetary policy in the short-run arising from Calvo pricing. Nominal rigidities in price and 

wage adjustments enable monetary authorities exploiting dividends from monetary policy Mankiw 

(1985).  

 

Reflecting differences in theoretical frameworks, empirical studies too find divergent results on 

monetary policy effectiveness. In its April 2010 SSA regional economic outlook, the IMF uses single 

equation and panel VAR frameworks to study effects of monetary policy on Sub-Sahara African 

countries. They find that a shock to reserve money increases output, inflation, and monetary 

aggregates, and leads to exchange rate depreciation in floating exchange rate regimes. This implies 

that money is a strong determinant of inflation in Sub-Saharan-African countries contrary to the weak 
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links observed in advanced countries3.  The study also finds strong evidence of price puzzle. These 

findings cast doubt on use of interest rates as an active monetary policy instrument in Africa. Rather, 

the evidence renders credence to monetary aggregate targeting in the region. They however point out 

that the influence of monetary policy on growth is weakened by supply shocks and changes in risk 

premiums at times of global turbulence. 

 

Studies specific on Malawi remain unsynchronised. Mangani (2012) uses a VAR framework and 

demonstrates that policy rate does not transmit to changes in inflation. The study further finds that 

base money and broad money have no discernible impact on prices.  The exchange rate is found to 

have significant impact, a finding which is consistent with small open economies whose production 

and consumption systems are import dependent. Simwaka et al (2012) use an error correction model 

and find that inflation in Malawi is driven by demand and supply factors. Shawa (2012) finds that 

money demand is stable, positively responds to changes in GDP. He also finds significant but low 

response of money to changes in interest rates. The stability of the money demand points to the fact 

that monetary aggregate targeting remains relevant for Malawi.  Ngalawa and Viegi (2011) argue that 

Monetary Authorities have employed hybrid operating procedures using the Policy rate as well as 

Reserve money. They demonstrate that interest rates are superior as a measure of monetary policy 

than base money.  Lungu et al (2012) find that money demand is insensitive to changes in interest 

rates in the short run but weakly significant in the long-run.  Mwabutwa et al (2013) do not find 

evidence of the existence of the price puzzle and argue that from 2000 monetary policy transmission 

has performed consistently with predictions of economic theory. He finds evidence that transmission 

mechanism is not observed prior to reforms; is blurred during the reforms and gets clearer after 

reforms. 

 

Further research on effectiveness of monetary policy in Malawi is necessary on the following account: 

Firstly, some studies e.g. Shawa, (2012) uses low frequency series in contrast to high frequency 

analysis required by monetary authorities. Other studies e.g. Ngalawa and Viegi (2011) use tobacco as 

a related series to interpolate GDP. Significant changes have occurred such that other sectors are now 

becoming more prominent (see appendix VII). Simwaka et al (2012) use the index of industrial 

production to proxy real GDP activity, a subject that still lacks unanimity for countries with low 

industrialisation. Secondly, several fundamentals have changed in Malawi. There has been a shift 

from administered prices to automatic pricing for fuel and automatic adjustment of electricity and 

water tariffs (May, 2012). The exchange rate is also not without controversy, having been on stop, 

reverse and go path. Inability to control for these changes in the data generation process in most 

studies and proceeding to the application of standard estimation techniques reduces the credence of 

findings. Finally, most studies have used error correction techniques in the VAR framework. Sims 

(1992) argues that price puzzles may result from imperfectly controlling for information used by 

researchers in their models, a fact that Soares (2011) empirically demonstrates. 

 

In view of the diverse findings and the divide in modelling approaches on the subject, this study 

contributes to the policy debate by digressing from the conventional VAR to a Factor Augmented 

VAR (FAVAR) approach after controlling for potential breaks and using the Principal Component 

Analysis.  Including factors in the VAR widens the information set and exposes a coherent picture of 

the effects of monetary policy innovations by improving precision of the impulse responses. Since the 

pioneering work of Bernanke and Boivin (2003) and Bernanke et al (2005), several studies have used 

the FAVAR; among others; Zuniga (2011) on Mexico and Brazil and Kabundi and Ngwenya (2011) 

on South Africa.  The findings from these studies have disproved price puzzles and have been more 

informative than those derived from conventional VARs. 

 

5. The Model 
 

We follow Sims (1980) and use a VAR estimation framework. Stock and Watson (1989) argue that 

making distinction between endogenous and exogenous policy shocks is difficult because most 

                                                           
3 See Castelnouvo (2012) 
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economic series are interrelated. This paper therefore sidesteps structural modelling but harnesses the 

dynamic impact of random disturbances within a system that is endogenously determined. The 

mathematical representation of a VAR is: 

 

ttptpyt xyAyAy    ....11
   1 

 

Where  
ty is a k  vector of endogenous variables, and 

tx  is a vector of exogenous variables, A and B 

are matrices of coefficients to be estimated while 
te  is a vector of innovations that may be 

contemporaneously correlated but are uncorrelated with their own lagged values and uncorrelated 

with all explanatory variables. Due to inability to account for all the information and quick over 

parameterisation we augment the VAR model with a factor and estimate a Factor Augmented Vector 

Autoregressive model.  

 

The FAVAR model detailed below and much of its notation follows Bernanke et al (2005). Let 
tY  be 

an 1MX vector of observable economic variables. Contained in 
tY  are policy variables and 

observable measures of real activity and prices. The conventional approach of estimating VAR is to 

use vector 
tY  alone. In practice, however, vast information is not in this vector and could be 

extremely relevant to policy dynamics. Let this unobserved information set be condensed in a second 

vector, 1KX  denoted as
tF . Bernanke et al (2005) observes that 

tF can be construed as reflecting 

theoretically motivated concepts such as unobserved economic activity, price pressures, or credit 

conditions that cannot easily be represented by one or two series but rather are reflected in a wide 

range of economic variables. We model the joint dynamics of the two vectors 
tY and 

tF as: 
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where L  is a lag polynomial of finite order d. The error term 
t  is orthogonal. If the terms in L  

which relate 
tY and 

tF are all zeros, the system degenerates to a standard VAR. If not then equation 2 

becomes a factor augmented vector auto regression (FAVAR). Because the FAVAR model nests 

standard VAR, estimation of eq. (2) allows for easy comparison and provides a way of assessing the 

marginal contribution of the additional information contained in
tF . If the size of the information set 

is small enough, it can be directly included in
tY . But practically it will be large and the VAR would 

suffer from over-parameterisation. Eq. (2) however cannot be estimated directly because the factors 

are unobservable. Let 
tX be the 1NX  matrix of the informational set, such that MKN  . We can 

assume that the information time series 
tX  is related to the factor and the actual series by the 

following equation: 

 

tt

y

t

f

t YFX     3 

where 
f  is an NXK loading matrix of the factor while 

y is an NXK loading matrix of the 

observable variables. 
t is an 1NX vector of error terms which are marginally cross correlated.  Eq. 

(3) states that tY and tF characterize common forces that drive the dynamics of tX . Just like the 

unrestricted VAR, the FAVAR does not impose prior restriction on the relation among tX , tF  and
tY . 

Sims, (1980) argues that imposing prior structural constraints in modelling the behaviour of the 

economy may result in potential gains but these gains must be weighed against biases that may result 

if those restrictions are wrong (which often is the case). The implication of this is that most structural 
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models including SVAR and the recent DSGEs if wrongly specified might be ill-suited to study 

monetary policy dynamics. 

 

We use the triangular orthogonalization of the variance-covariance matrix to identify the FAVAR 

system. This is achieved by estimating the reduced form of FAVAR model, then computing the 

Cholesky factorization of the covariance matrix of the model Lutkepohl (1993). This ensures that 

shocks to the FAVAR system can be identified as shocks to the endogenous variables in each 

equation. The approach adopted in the literature is to place policy variables last in the ordering. The 

basis for this is the assumption that policy variables can influence non-policy variables 

contemporaneously as well as with a lag, while the non-policy variables themselves can only be 

influenced by the policy variables after a time-lag.  

 

The factor can be estimated using two procedures. The first is to use the Principal Component 

Analysis (PCA) which is not parametric to recover a common space spanned by the factors in tX  to 

extract the factors. The other approach is to use a single step Bayesian likelihood approach. Bernanke 

and Boivin, (2003) use both procedures and find similar results and conclude that use of both methods 

in one analysis is redundant. We therefore use the two step process because of its superiority in 

handling data irregularities as it can take a series of different frequencies and its computational 

simplicity. In the first step, the factors are estimated using the PCA methodology while the second 

step involves incorporating the estimated principal components in the VAR model to generate the 

FAVAR model. 

 

The Principal Component Analysis (PCA) 

The PCA owed to Hotelling (1993), is a data reduction methodology that performs ordinary 

correlations and extracts common components driving a group of series.  Given NXP  matrix of data 

X of rank order r, 
'UDVX  where U and V are modelled as orthonormal matrices of the left and 

right singular vectors and D as a diagonal matrix containing the singular values. Vector X can be 

modelled as
'ABX  , where A is an n x r matrix, and B is a p x r matrix. Both matrices are of rank r. 

Matrix A are principal component score and B is a loading matrix. Let   be a dispersion matrix of X 

and performing Eigen Decomposition  

 
'LL  

Where L is the PXP matrix of eigenvectors and  is the diagonal matrix with eigenvalues on the 

diagonal. These eigenvectors are by construction orthogonal such that 
mILLLL 

'''  . We can 

write, 
 1'2/ LnA B

 and 
  ''2/ LnB B

. If we set 
1 YLDU , LV   and 2/1)(  nD then, 

 YLDnA B '2/

, 

DLnB B ''2/ , 

 

Where 10  , is a factor which adjusts relative weighting of L and 
'L  vectors and the terms 

involving   are scaling factors where },0{   . Our interest is matrix A which is interpreted 

containing the weighted principal components scores which will be used in our second stage of 

estimation (FAVAR); and B is the weighted principal components loadings. However, Principal 

components A have in them influence from policy variables, e.g. policy rate because they were jointly 

estimated. It will be improper to use these in the FAVAR model without extracting the influence of 

the policy variables. Since the influence of these policy variables is unknown upfront we follow 

Bernanke et al, (2005) and estimate their coefficients by running a multiple regression of the 

following format: 
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                                   4 

 

Where SMÂ  is constructed by taking principal components for the slow moving variables which are 

not contemporaneously affected by the policy variables; and PV are the two policy variables. The 

final principal components to be included in the FAVAR is thus computed as: 

 

5 

 

 

The number of principal components can be as many as the information set. Inclusion in the FAVAR 

will depend on whether additional components add value to the results. We now proceed to estimate a 

VAR in tF̂  and Yt   which we denote as FAVAR. 

 

6. Data and Estimation 
In line with our theoretical exposition, the variables are presented in Table 8. Details of variable 

definition is provided in appendix I. The model is estimated using E-views using quarterly data from 

1990 to 2013.  We use univariate filter (HP) to interpolate quarterly GDP series. 

 

Table 2: Model Variables 
Category Variable Data Source 

Policy Instruments Reserve Money (RM), Policy Rate (PR), Reserve Bank of Malawi 

Intermediate  Variables Broad Money (M2), Exchange rate (ER) Reserve Bank of Malawi 

Goal variables Inflation rate (inf), Real GDP (GDP) National Statistics Office-Malawi 

Other (1) Information set (X) Variables at the hands of the monetary 

authorities 

Other (2) Factor (F) Generated through PCA from (x) 

 

 

Choosing information to include in Xt is not a haphazard issue. Although Stock and Watson (2002) 

argue that more data is always good, Boivin and Ng, (2005) demonstrate that in practice this may 

mean more of the same data since most series are related. They also investigate this in the context of a 

forecasting exercise and find that it is possible to forecast equally well, and perhaps marginally better, 

by using factors from fewer screened series. Although Bernanke et al, (2005) show that the pre-

screening of series is largely adhoc, our series have been chosen based on linkage they provide 

between policy variables and goal variables. 

 

Malawi has undergone several structural changes. Since the VAR model cannot capture dummy 

variables directly, we follow Filmer and Pritchett (2001) to extract this information through the 

principal component analysis. However, to locate dummy variables, we use Bai and Perron, (2003) 

Multiple Break Point Test. The test allows for a maximum number of breaks, employs a trimming 

percentage of 15 percent and uses the 0.05 significance level for the sequential breaks. The joint 

results for the suggested breaks are presented in Appendix III. From the results, three structural breaks 

are determined namely 1993(Q3), 1997(Q1) and 2009(Q1). We also include 2012(Q2) as another 

t

i

i PVSMAA   


2

1

1
ˆ





2

1

ˆ

i
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potential break to capture significant changes in monetary and exchange rate policies that took place 

following the change in the political regime. We follow Filmer and Pritchett (2001) and construct four 

dummy variables. While developed countries use a large volume of information set e.g. Bernanke et 

al, (2005), literature does not provide specific guidance for Low Income Countries. This issue in LICs 

is further complicated by challenges of data availability.  

 

A graphical exposition of variables in Appendix II suggests that some of the variables could be trend 

stationary. Despite this, the models were estimated in levels. The benefit in estimating the models in 

levels arises from the fact that the data retains desirable statistical properties and causal 

interrelationships that could be lost in the process of differencing. Indeed, Bacchetta and Ballabriga, 

(2000) and Braun and Shioji (2004) adopt the same procedure. 

 

We specify FAVAR using recursive ordering which imposes the identifying assumption that the 

unobserved factors do not respond to monetary policy innovations within a quarter. Bernanke et al, 

(2005) argue that we need not impose that assumption on the idiosyncratic components of the 

information variables. We instead define two categories of information variables: “slow-moving” and 

“fast-moving.” Slow-moving variables are assumed not to respond contemporaneously to 

unanticipated changes in monetary policy e.g. Index of Industrial Production. In contrast, fast-moving 

variables are allowed to respond contemporaneously to policy shocks e.g. private sector credit. Slow 

moving variables are therefore placed at the top while fast moving and policy variables are ordered 

last in the model. 

 
7. Discussion of Results 
In order to infer the value added by the FAVAR to VAR analysis we present impulse response results 

from the two models, VAR and FAVAR. Impulse responses from the FAVAR take account of only 

one factor. Successive addition of subsequent factors neither improved nor worsened results. Both 

models are estimated at lag 1 chosen based on Schwarz Information Criteria (see appendix V). Results 

from the ordinary VAR are consistent with the ones reported by IMF REO SSA, (2010) for sub-

Saharan African countries. GDP counter intuitively rises (does not respond) when policy rate (money 

supply) is raised. Inflation responds to money but not interest rate innovations.  

 

Figure 1: Selected Impulse Responses 

 



12 
 

Strikingly different from the VAR results and consistent with theoretical expectations, GDP and 

inflation become responsive to money supply and interest rate innovations under FAVAR. These 

results corroborate Mwabutwa et al, (2013) and Muhanji et al, (2013) who use Time Varying 

Parameter VAR and Dynamic Stochastic General Equilibrium frameworks, respectively, and disprove 

the existence of price puzzle in Malawi.  Bernanke et al, (2005) using US data found a similar result.  

Furthermore, another counterintuitive result where money supply is positively correlated with a rise in 

policy rate disappears in the FAVAR simply leaving money supply non responsive to changes in the 

policy rate. 

  

Results further show that there is a trade off in the use of either policy rate or money supply 

innovations in terms of stabilising inflation and output. It takes longer for the two variables to stabilise 

after a shock to money supply process than it does when policy is implemented using the interest rate 

tool. Precisely, inflation and GDP return to steady state values after 16 and 19 quarters, respectively 

following a one standard deviation shock to money supply process.  It, however, takes only 13 

quarters for both, inflation and GDP to fall back to the equilibrium path after a one standard deviation 

shock to the policy rate.  In results not reported here, we also find significant impact of exchange on 

inflation. 

 

Another standard result of the VAR literature is that a monetary policy shock explains a relatively 

small fraction of the forecast error of real activity measures or inflation. This finding is reflected in 

the table 3. For a forecast period of 20 quarters, money supply and policy rate only explain 3.6 percent 

and 2.3 percent of the variations in GDP, respectively. Similarly, only 8.2 percent and 3.8 percent of 

the variations in inflation are explained by money and policy rate innovations, respectively. This fact 

alludes to the long-run monetary policy neutrality. From Table 4, the factor shows high inertia and 

explains about 60 percent of the variation in inflation while inflation explain about 15 percent of its 

own variation. 

 

Table 3: Variance Decomposition for Inflation 

Period F GDP INF M2 LNXR PR 

1 61.59 0.06 38.35 0.00 0.00 0.00 

2 66.60 3.17 27.48 1.32 0.14 1.30 

3 66.75 6.43 20.85 3.21 0.29 2.47 

4 65.49 8.93 16.89 5.01 0.42 3.25 

5 64.05 10.67 14.50 6.53 0.53 3.73 

6 62.80 11.80 13.05 7.71 0.63 4.02 

7 61.84 12.49 12.18 8.60 0.71 4.19 

8 61.15 12.88 11.66 9.23 0.79 4.29 

9 60.69 13.08 11.37 9.66 0.86 4.34 

10 60.40 13.16 11.21 9.94 0.92 4.37 

11 60.22 13.18 11.13 10.12 0.98 4.38 

12 60.11 13.17 11.08 10.22 1.03 4.38 

13 60.04 13.15 11.06 10.28 1.08 4.38 

14 59.99 13.14 11.05 10.31 1.13 4.38 

15 59.96 13.13 11.04 10.32 1.17 4.38 

16 59.92 13.13 11.03 10.33 1.21 4.38 

17 59.89 13.13 11.03 10.33 1.25 4.38 

18 59.85 13.14 11.02 10.32 1.29 4.38 

19 59.81 13.15 11.01 10.32 1.33 4.37 

20 59.78 13.17 11.01 10.31 1.36 4.37 
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Table 4: Summary of Forecast Error Variance Decomposition 

 
 Percentage of Forecast Error Variance attributed to each shock 

 

 

F GDP INF M2 LNXR PR 

E
n

d
o

g
en

o
u
s 

v
ar

ia
b

le
s 

F 86.51 10.73 0.34 2.10 0.27 0.07 

GDP 4.28 82.21 7.56 3.58 0.06 2.30 

INF 61.55 11.21 14.40 8.20 0.86 3.79 

M2 38.44 2.12 5.88 53.54 0.00 0.02 

EXR 13.47 35.45 3.12 0.98 46.62 0.36 

PR 66.75 14.10 1.70 1.82 1.99 13.63 

 
8. Summary and Conclusion 
This paper examines the effectiveness of monetary policy in Malawi using a Factor Augmented VAR 

approach. Results show that both, money supply and interest rate innovations have potency to affect 

inflation and GDP. However, interest rates are found to be marginally superior to monetary targeting 

as a stabilisation tool for both inflation and real GDP. It is also observed that monetary and exchange 

rate policy reversals amplify business cycles and have contributed to divergent results on the subject.  

The significance of exchange rate in the inflation process means that foreign exchange generation is 

vital for inflation management in Malawi. While in the short-term central bank accumulation of 

reserves is helpful, in the long-run an increase in exports must take charge. This will result in reduced 

dependence on donors and ensure that economic gains are not periodically reversed. 
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Appendices 

Appendix I: Variable Definition 

Variable Description 

Policy Rate This a monetary policy instrument set by the Reserve Bank of Malawi. It is an 

indicator of monetary policy stance and is set based on developments in inflation, 

money market rate and prospects for real GDP growth.  

Inflation Is the rate of change in overall level of domestic prices. It is made up of 50.8% food 

inflation and 49.2% non-food inflation 

Exchange 

Rate  

It is the official nominal Malawi kwacha per USD 

Reserve  

Money 

It calculated as the sum of currency in circulation, Vault cash and Commercial bank 

deposits with the Reserve bank of Malawi.  

Broad Money  It is the sum of currency outside banks, demand deposits, time and savings deposits 

Read GDP This is the real growth rate of the economy 

Lending Rate  Average of maximum and minimum commercial banks’ lending rates 

Factor Xt Constructed through PCA analysis from the following variables: Index of industrial 

production (IIP)*, Food Inflation (FINF), Nonfood Inflation (XINF), 91 day Treasury 

bill rate (TBR), Deposit Rate (DR), Liquidity Reserve Requirement(LRR), Fiscal 

Deficit,(Fisc), Narrow money (M1), Private sector credit (PSC), Net Credit to 

Government (NCG), Net Domestic Credit (NDC), Commercial Banks’ Net Foreign 

Assets (CBNFA), Crude Oil Price (OILP)*, Commodity Price Index (COMPI)* and 

Agriculture Commodity Price Index (AGCOMPI)*; Dum1(1997Q1), 

Dum2(1993Q3), Dum3(2009Q3) and Dum4 (2012Q2). 

*Denotes Slow-moving variables, otherwise fast-moving 
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Appendix II: Model variables 
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Appendix III: Bai Perron Multiple Break Point test 
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Appendix IV: VAR Diagnostics 

 
 

Appendix V: Factor Augmented VAR Diagnostics 
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Appendix Vi: Exchanger Rate Policies 

 

Appendix Vii: GDP by Economic activity 

 
Source: National Statistics Office 

*Preliminary figures 


