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ABSTRACT

The Macroeconomic policy framework in Sub-Saharémc# developing countries under the
IMF support places special emphasis on monetarjicpols a stabilization tool This
dissertation discusses the appropriateness of sapproach by analyzing the case of
Mozambique. Specifically, the paper looks to thecstire of the country’s financial sector and
its linkages with the real economy, and to quatititly complement such analysis a Vector
Error-Correction Model (VECM) is estimated. Thed®mnce shows that besides the embryonic
financial system, a fragile relationship betweea tountry’s economic activity and the financial
sector makes the conduit of monetary policy vergkwé&urther, the VECM shows that the
predominant tightening stance that characterizesrionetary policy framework in this country
may have some negative impacts in the economy ilotig-run. These results, that offer a point
of inference to other SSA countries with similaorexmic structure and monetary framework,

imply that macroeconomic policy should be rethoughlozambique.
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1. INTRODUCTION

The employment of different instruments to achistability and long-term growth is the nucleus
of macroeconomic management in any economy. TheSahlaran African (SSA) Low Income
Countries (LICs), under the International Monetdfynd (IMF) assistance, place special
emphasis on monetary policy as a tool to reach Buehts (see table 1). The trusted mechanism
behind this approach - as in the classical mongdaligy transmission mechanisms in advanced
economies — is that monetary authorities shouldagamoney growth and policy interest rates
to impact credit conditions in the economy (and diggregate demand) to reach programmed
targets of single digit inflation and pre-deterndnlevels of net external reserves (IMF 2010,
IMF 2012a).

Table 1: Summary of macroeconomic policy strategy and recommendations for 2012 in Selected SSA countries under the IMF Policy
Support Instrument
Macroeconomic strategy Monetary policy goals
Benin Stability by prudent monetary and fiscal policieada In the medium term return to the West
balance of payment and fiscal account managements Africa Economic and Monetary Union
(WAEMU) inflation convergence criterion

of 3%
Burundi Compensate budget support decline by tax and regenReduce inflation from two digit to single
reform to finance infrastructure and monetary tglinig digit (medium term target 6.4% 2015)
Ethiopia Monetary and fiscal prudent policies to keep imflatin ~ Single digit inflation

single digit, fiscal pro-poor spending, mobilizatioof
domestic savings
Ghana Growth recover followed by prudent monetary pokcie Low inflation and exchange rate stability.
creation of fiscal space for investment in infrasture and
debt sustainability

Kenya Maintenance of tight monetary policy to hold exjpg¢ions Lower inflation and external account
of low inflation, reduction of the external accouteficit pressure by controlling net domestic and
and fiscal discipline foreign assets

Malawi Imperative liberalization of the exchange rate agganied Inflation control

by monetary and fiscal tightening

Mozambique Prudent Monetary and fiscal policies with limitedeuof Single digit inflation (mean term goal of
domestic credit, investment in infrastructure and%) money growth control, safeguard of

maintenance of debt sustainability international reserves. Long-run movement
to inflation target.
Rwanda Monetary policy management of Net Domestic Asseisflation control (5% target for 2016)

(NDA), Net Foreign Assets (NFA) and reserve money through money control, improvement of
avoid erosion of the growth gains. Fiscal consoimaby liquidity forecast, reforms towards a fully

increasing revenues market determined exchange rate regime.
Tanzania Monetary policy tightening, expansion of publicsingle digit inflation (target 5% by 2014)
infrastructure and management of debt sustaingbilit and management of exchange rate volatility
Uganda Use of monetary policy to anchor inflation expéotas, Disinflation (single digit target of 5% by
fiscal expansion with focus on infra-structure,egpfard of 2017), exchange rate strengthening, track
debt position money growth and NDA

Source: Arab News (2012), IMF (2012¢), IMF (20128)F (2012€), IMF (2012), IMF (2012g), IMF (2012HMF (2012i), IMF (2012]), IMF
(2012k), IMF (2012l), IMF (2012m), TE(2011)
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However, the reality casts doubts regarding thé eactiveness of such approach. With very
few exceptions, the required financial sector dewelent and linkages between the financial
sector and the real economy that is fundamentaéfi@ctive monetary policy are absent from
SSA countries. For example, only 5% of the adufiytation uses credit from formal financial
institutions in SSA and the level of financial degmnent, calculated as the ratio of financial
system deposits and GDP, is 0.3, which is the lowespared to other regions (Beck and Al-
Hussain 2010, World Bank 2012:8)Further, the main focus on prices stability ane th
predominant tightening stance that is clear frobietd seems to pay no attention to the costs
that such approach may imply in terms of outputrgnoand presumably to employment creation

and economic diversification that are more in adaace with many SSA countries’ needs.

This dissertation discusses the effectiveness einbnetary policy approach of SSA countries
and if there are costs from the predominant tightgrstance required to meet the inflation
targets. Considering that the transmission of naogepolicy occurs through the financial

system, the purpose of this thesis is to showsth®thannels of monetary policy transmission

are very weak in these countries to cement so rtrushin this policy tool.

To achieve an in-depth analytical framework, thebpegm is discussed based on a single case
analysis of Mozambique. This country offers goodights to evaluate monetary policy
performance under IMF support for being pointedagoan example of success in terms of
implementation of the recommended macroeconomidcipsl (IMF 2012b). Moreover,
Mozambique’s financial and economic structures vaeey similar to other SSA countries,

making it a representative case (see Mirsha @04l0:35 for details).
So, two hypotheses are discussed:

(i) Mozambique’s financial and economic structures lbltte effectiveness of monetary
policy as a stabilization tool. That is, becauséhef financial system underdevelopment
and its weak linkage with the economic activitye gffective conduit of monetary policy

actions from operational variables to the targetggqut and prices) fails to take place.

! For example, for South Asia, Middle East and Néitica and Europe, this ratio is respectively, @& and 1.
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(i) The tightening monetary stance required to reaehatlyeed inflation targets, besides
taking the risk of being ineffective, imply longrfunegative impacts in terms of output
growth.

To achieve the proposed goals, this paper carrigstwo main exercises. It starts by
characterizing the Mozambique financial sector @sdrelation with the economic activity

(section 4) that provides previous inferences atlmieffectiveness of monetary policy.

Then, it proceeds with a formal econometric analysection 5). Specifically, a Vector Error-
Correction Model (VECM) is employed to analyze ghert-run transmission of monetary policy
through a Vector Autoregressive (VAR) that as ssgge by Sims (1980) is an effective
technigue to overcome endogeneity problems thahalky surround macroeconomic modeling
approaches. Further, it provides the long-run #dfeef monetary policy through an error-

correction mechanism, which is especially importanthe second hypothesis.

Although country specific, this study is a valualslentribution to clarify the mechanism of
transmission of monetary policy in the SSA envireminthat is still a “black box” (term

borrowed from Bernanke and Gertler (1995:27)). Tikaspecially fundamental if trust is to be
cemented in this policy as a stabilization tool, 8us study offers a complete set of tools to
evaluate different monetary policy channels by Iogkto the link between monetary policy

operational variables and the financial sector, lzgtdveen this and the real economy.

Further, this study is methodologically advantageoelative to existing studies for three
reasons. (i) It not only looks to the econometetationship among monetary and aggregate
demand variables as commonly done. But, it lookisirue the factors that determine such
relationship by analyzing Mozambique’s economic &ndncial features before completing it
with a quantitative econometric analysis. So, inbies two types of analyses, instead of using
one or another that would carry the “danger ofralsi story” (TEDTalks 2009). (ii) It uses a

2 The long-run effects are used in an econometritseseThey express the cointegrating relationshipsng

variables, such that even with short-run deviafiom such relation caused by shocks, the variaillgays return to
it. So, not necessarily means extending the mop@alicy impact to a long period of time, but theypress the
“main” relationship to which variables always retugven after short-run disequilibrium (see Gujasatil Porter
2009 for details).
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VECM that considers both the short and long-rurati@hships between variables that are
cointegrated. (iii) Two VECM are estimated by aling the monetary operational variables
between the monetary base and the Treasury bél rBhis also allows comparing which

variables is more suitable for monetary policytfoe case of Mozambique.

The remainder of the paper is organized as follo@esction 2 discusses the theoretically
identified monetary policy transmission mechanisiehg with the existent empirical evidence
for SSA countries. Section 3 portrays Mozambiquedetary policy framework. Sections 4 and
5, as aforementioned, provide the main body ofwoek by presenting the characteristics of
Mozambique’s economy and a formal econometric @malysection 6 provides the conclusions

that confirm the hypotheses in analysis.

A caveat before proceeding. This analysis hasa ¢teus on the relationship among monetary
policy variables and the final targets, through timancial system. So, the intention is not to
discuss structural factors, such as exogenous aliic@l shocks that may have a degree of
influence on it. This will be part of a future reseh.
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2. LITERATURE REVIEW

2.1Monetary Policy Transmission Mechanisms

In general, the framework behind the transmissibrmonetary policy actions to the real
economy consists of: (i) a final macroeconomic egrgtypically price stability and/or
employment depending on the central bank; (ii) Awernmediate target (normally broad
monetary aggregates and medium/long-term interattsy with a predictable and stable
relationship with the final target and that aretipdly controllable by the monetary authorities
through an operational variable (generally the tstesm interest rate and/or money reserve), the
latter under complete control of central banks ulgto their instrument$ From this, five main

channels can be drawn to explain how the procésstiefely occurs.

Thornton (1802) identified thiterest rate channelEssentially, in a monetary expansion, for
example through an open market purchase, the ddigeserves in the commercial banks’
balance sheet reduces the interbank interestCatesidering arbitrage linkages, the interest rate
of short-term securities also falls as banks wédhsfer resources to short-term securities until
equilibrium is reached between interbank ratesthadeturn in securities. With price stickiness,
the real short-term interest rate also reducesiegichanges in inter-temporal consumption and
investment in inventories (Keynes 1936). Underoral expectations (New-Keynesian models),
the reduction in short-term securities return le@ad®ng-term interest rate adjustments affecting
the cost of capital that is behind firms’ investindacisions as well as households consumption
of durable goods (Woodford 2003, Blanchard 2008).

Linked with theq Tobinratio (Tobin 1969) and the permanent income thébeyinterest rate
channel is extended tassetand wealth channelfAndo-Modigliani 1963). For example, an
interest rate reduction, induced by monetary astidgmcreases the firms| Tobir. So, equity
values increase, improving firms’ access to furmdBnance investment projects. Along with that

% The main used instruments are the open markeatper(OMO), minimum reserve requirements and isealint
window. These are indirect instruments that wergraged since 1970, with the downgrading of the atlire
instruments such as credit ceiling.

* The stock market value of a firm over its physicapital reposition costs.

10
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households’ financial wealth (that may include &gs) rises and so the permanent income,

leading to spending increase.

Based on considerations of the market frictionsrditure (Stiglitz and Weiss 1981), tbeedit
channel was identified. Bernanke and Gertler (1995) argtieat asymmetric information
between borrowers and lenders causes agency cubthas a premium, which agents have to
pay for using external finance (i.e. issuing debs$fead of internal finance (e.g. use of retained
profits). So, monetary policy shocks, besides chanthe interest rates, endogenously change
the external finance premium that amplifies thec&sdhrough two “sub-channels”: (i)oalance
sheet where an interest rate fall, for example, raiffes borrowers’ access to finance, by
shrinking the external premium finance through ioy@ment of the assets side of the balance
sheet while reducing liabilities. (ii) Andlanding channelvhere banks’ credit supply and costs
are affected by monetary actions (for example anGQOplirchase). So, access to resources to

finance spending is affected (Bernarmtel. 1999).

Further, theexchange rate channed derived from the liberalization of the exchamgte market.

A loose policy that reduces the interest rate dishies the attractiveness of deposits and other
financial investments in domestic currency relativeforeign currency, which leads to capital
outflows (Dornbusch 1976). As a result, the dongestirrency depreciates, with effects on
exports and imports demand that changes the aggrdganand. The effects direction depends
on the imports and exports elasticity to excharage as stated in the Marshall-Lerner-condition
(Caveset al.2007).

11
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Figure 1: Monetary Policy transmission mechanisms
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The described channels show that the financiaksys$s the central conduit of monetary actions.
Thus, developed financial systems with perfectitiqy and arbitrage linkages between different
interest rates and instruments are fundamentaddbcy effectiveness. Further, a strong sensitive

relation between aggregate demand components arfthéimcial system is another requirement,
12
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besides floating exchange rates, integration ireifpr capital markets and central bank

independence.

Such a scenario is distant from the reality in m8SIA countries. These countries present
embryonic financial structures, inexistent or hpitveloped capital markets, and exchange rate
market interventions. Weeks (2010:1) reports timathe SSA only 11 countries have bond
markets, which are still rudimentary, and for abbutcentral banks’ independence is absent due
to integration in common monetary areas. Mishra &uahtiel (2012:35) show that SSA
countries present the lowest indexes levels onfired development compared to other LICs in
terms of bank sector structure. These issues casitsl on the effectiveness of monetary policy
in the SSA environment and stimulate the curiogtyook at what the empirical evidence has

found.

2.2 Empirical Evidence from SSA Countries

Different from advanced economies, the monetaryicpotransmission mechanism in SSA
countries is still a black box with recent ongouhecoding attempts. The small, but increasing
number of empirical studies has relied on VAR mede a methodological approach. In general,
the conclusions presented are mixed, with reselsihg more paradoxes and enquiries than
clarifications.

Cheng (2006) found that monetary policy shocksceiffely affect prices and exchange rates in
Kenya through the interest rate channel, but haveffect in output. Specifically, through a
VAR (composed by output, Consumer Price Index (CFI3, repo interest rate and nominal
exchange rate) he observes that a positive shotheirpolicy interest rate results in a fall in
prices and nominal exchange rate appreciationpdaists for more than 12 months. And, using
variance decomposition he shows that monetary y@iplains, respectively, 1/3 and 1/5 of
prices and exchange rate fluctuations. Equallysi$?and Lled6 (2008) found that shocks in the

money base explain changes in prices, but nottipuband exchange rates in Mozambique.

Divergent from the above, other studies find thedieg transmission channel to output or other
aggregate demand components, but not to priceggutiarand Ikhide (2002) analyzed how the

13
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changes in the South Africa Reserve Bank (SARBD rieperest rateare transmitted to the
Namibian economy and found that lending rates amndhte investment were sensitive to this
operational variable. Ngalawa and Viegi (2011) fusignificant effects of the monetary

aggregates on output, but no effect on prices aodamge rates in Malawi.

Other surveys, besides finding no statisticallyngigant transmission of monetary policy also
have theoretically ambiguous results. Mangani (20blind no predictive effect of money
supply on prices for Malawi, and that the only abte able to explain prices was the exchange
rate, but the latter was completely unresponsitadéanonetary policy stance. Further, he found
an ambiguous negative relationship between monpglgwand the broad monetary aggregates,
with the latter reducing under expansionary shoekssuggests that a credit channel should be
surveyed. Similarly, Rungo and Manjate (2011) fomadeffect of monetary policy operational
variables in prices and output for Mozambique. Tlasso found ambiguous results, that is,
monetary expansionary shocks caused the nomindlaege rate appreciation and price fall.
They suggest the credit channel is worth beingstigated for the Mozambique case and justify
that the results may be linked with an accommodapiglicy stance and data span limitations.
However, using higher frequency data (monthly deden 2000 to 2010) with more degrees of
freedom and including lending rates to capturelémeling channel Montieét al. (2012) also
found no significant effect of reserve money shamksrices and output. Moreover, ambiguous
effects in the exchange rate and lending rate Viewed, which tended to appreciate and
increase, respectively, under positive shocks i ioney reserve that is equivalent to a

monetary expansion.

From another perspective, studies argue that theetaoy policy stance based on the IMF
financial programming has real effects on the eoondut it unnecessarily too restrictive,

resulting in needless real economic costs. Abratho@t al. (2003) report for Ghana, through a
VECM, that interest rate raise in a tight monetaolicy lead to temporary increases in inflation
before it starts to fall, at the expense of a ifalbutput that lasts for 3 to 4 years. More, they
show that allowing credit growth impulses GDP ghowteduces inflation and depreciates the

exchange rate. According to the authors this ocbacswuse interest rates act as a cost for firms,

® The SARB is considered because Namibia’s currenpggged to the South African rand.

14
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such that higher interest rates increase costslead to higher prices. They also found an
exchange rate puzzle. Epstein and Heintz (2006)ptment this analysis. They simulate a
monetary expansion of 5% in the money supply fge&rs and show that output could increase
by 25% with only 1.2% inflation increase. So theynclude that, contrary to the restrictive
monetary stance characteristic of financial programg with focus on inflation, significant
higher economic growth, and then employment creatmild be achieved with low inflationary

sacrifices.

In general, the evidence suggests that effortsstillerequired to clarify the transmission of
monetary policy in SSA countries. The empirical dosions transit between partial effects on
output or prices (that is a paradox) to no effactd/or ambiguous effects. Further, some studies
present data span and methodological problems rtfeat undermine their credibility. For
example, Ngalawa and Viegi (2011) wrongly choseititerest rate as operational variables for
Malawi’s case, when actually it is the monetaryebdgangute and Ikhide (2002), in the analysis
of the Namibian aggregate demand response to tfRB3Apo rate, erroneously considered the
latter as endogenous to Namibia’s’ macroeconomacgbles, which is implausible (Mishet

al. 2010).

Further, these studies are limited for only usingrmametric quantitative analysis. They do not
assess the financial and real economy frameworkseofases they analyze that are fundamental
to understand not only if, but also why the monetaolicy transmission may or not effectively

occur. This exercise also provides a point of dieparto understand what needs to be improved.

Additionally, with exception of Abradu-Otoo et 2003), these studies tend to lose information
for not providing a long-run relationship betwe&e variables when cointegration exists among
them. Moreover, only Montiett al. (2012) correctly include the possibility that iases of a

flatter supply curve, monetary effects may beifethutput levels rather than in prices.

Considering these gaps, the following sections inaet with the analysis of monetary policy
transmission in SSA environment. But, to achiewvdeap analysis, from this point the focus is

turned to the Mozambique case.

15
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3. MONETARY POLICY FRAMEWORK IN MOZAMBIQUE

The monetary policy in Mozambique, as in many depielg countries, is based on the IMF
financial programming model. In simple terms, mangtand fiscal identities are conjugated
with the balance of payments to define the objestiof the monetary policy, which are single
digit inflation and a stable exchange rate. In #@sse, it is up to monetary policy to target the
net domestic assets (NDA) and net foreign assdtg\|Easterly 2002, BM 2007a).

Specifically, based on the law 1/92, froffl 3anuary, the Bank of Mozambique (BM) Medium
term strategy (BM 2007a) states that the role of@ary policy in Mozambique consists of:

0] Determination of the operating and intermediatgdts that are, respectively, the
monetary base and the money supply. When detergitiie monetary base the
Central Bank must consider its balance sheet.ifeanbnetary base must equal to the
NFA and NDA that are the Central Bank assets.

MoB = NFA+ NDA

The money supply is represented by the broad mgnatgregate (M3), which is the
amount of money and coins in circulation, plusttital amount of deposits in foreign
and domestic currency (ibid). The monetary actiamstransmitted from the MBa to
M3 through the money multiplier mechanism (see Misl2012 for details):

M3 = m+* MoB

(i) Prices Control. Based on a monetary view of irdlatimoney supply is expected to
determine prices through the quantitative monegrghe
M3xV =Px*Y

Where,P,V and Y are respectively prices, money velocity and outpstformulated
by Fischer (1911) the latter two are constant, smey changes determine the price

level.

(i)  Controlling credit/money demand. The money demandansidered important in
determining the demand of goods (in an 1S-LM mddshion (Hicks 1937)) and thus

16
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the price level. In this sense, the short-termregerate, specially, of the treasury bills
emitted by the Central Bank in Mozambique are alsed as instruments of monetary

policy, under expectations that it influences aggte demand and thus prices.

Considering this, the BM uses indirect instrumeatseach the operational targéiiteke OMO are
mainly used, but also employed are reserve reqeinémn repo and reverse operations and the
discount window (BM 2012). These instruments atkeddo meet the NDA and NFA goals. The
former determines the amount of credit that cancileated by the central bank allowing to
control inflation, while the latter determines theternal reserves accumulation. So, if the level
of NFA is below the target, monetary policy will bestrictive relatively to the NDA. The same
stance is assumed if inflation is above the objec(Blejeret al. 2002, Epstein and Heintz
2006).

Several criticisms have been pointed to this apgrodhe practically exclusive focus on
inflation and exchange rate leaves aside other iitapb things such as output growth and
employment (Chang 2010:51). Therefore, it only miedi the criteria for monetary policy
tightening, that is in case of high inflation armdiow external reserves, but it does not refer to
the need of expansionary interventions under sloswth or low employment, for example.
Other pointed flaws are related to the model meclarsuch as, the assumption of constant
money velocity, stable relationship between creditt money supply, no long-run impact of
monetary policy and identities consistency problerkairther, it is said that the framework is
inappropriate to the economic conjecture that adtarses SSA countries as Mozambique for
requiring developed financial systems (EasterlyZ®ne and Hailu 2002, Epstein and Heintz

2006). It is to this last point that the followinbapter turns.

17
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4. OVERVIEW OF MOZAMBIQUE'S FINANCIAL STRUCTURE AND
THE LINKAGES WITH THE ECONOMIC ACTIVITY

Since it is clear that the financial sector is thain conduit of monetary policy, this section
gathers information about Mozambique financial @eeind its relationship with the economic

activity to make previous inferences about thisqyoéffectiveness.

4.1. The Financial Structure

Mozambique’s financial system is dominated by tbenmercial banking sector. The capital
market (i.e. for equities and bonds) is barely ttgyed. The total value of securities traded
represents only 5.6% of GDP, from which 3.7% arblipuoonds. Commercial banks control
more than 99% of total credit and deposits in gstesn (Tables 2&3).

Tables 2&3: Credit institutions in Mozambique and the financial system size and depth

Credit Institutions (2010) Financial System Size and depth (2011)
BAS B M2/GDP 284%
Cooperatives 7 ;
T Deposits/GDP 33.4%
Micro banks 6 -
T Credit /GDP 25.6%
_Leasinginstitutions ___ ... U Total o traded 5 6%

Microoredit . 18 e =

_Commercil Banks credit Financal system credt____ 99.1% __ —oe-u0lC BondslDP L

Commercial  Banks  deposits/Financial ~ system Total Private Bonds/GDP 1.9%

deposits 99.1%

Source: Data on the numbef credit institutions was obtained from the Bank of Mobaue (BM) 2010 Annual Report tha
the last available in their websitev/w.bancomoc.co.mz The data on financial system size and depth is froriibidd Bank
most recent financial databagetp://databank.worldbank.org/ddp/homé.dbhis justifies the years’ differences.

The total of deposits and credit in the financiattsr is about 33% and 26% of the GDP,
respectively. Related to these indicators, Mozambitnancial sector performs well if compared
to the LICs and SSA regional average (table4).

The bond market was created in 1999. At the momieias in total 5 public bonds and 13
private bonds, which, respectively, totalize ab®®76 and of 3,710 million Metic&{BVM

® Metical is Mozambique’s national currency. The ealuespectively equals to 246 and 123 million UBDI (August mean
exchange rate fromww.bancomoc.m3.

18



Fernanda Massarongo _ MSc in Development Econon®9AS/2012

2012).The stock market capitalization is about 7% of @@P. That is very low compared to
SSA and LICs mean (table4).

The dominance of the bank sector and the negligidike of the financial markets shown by the
low values of the securities traded and the stodha@&nge (table 2&3) clearly suggest that the
credit lending channel is the main candidate fonetary policy transmission mechanisms. This
is reinforced by the practically insignificant ra¥ the non-financial institutions (NFI) (see BM
2010).

On the other hand, a very limited part of the papah is effectively covered by commercial
bank services. From the 43% of the adult populathan is reported to use credit, only 6% have
access to formal loans, the remaining 37% usesnm@bcredit sources such as family members
and/or informal lenders (World Bank 2012). Alsevlcs the proportion of the population with
formal savings (table4). Thus, even if the monetawiicy actions affect the credit supply and
lending rates, the transmission to consumption iardstment spending that will affect the

aggregate demand may be limited.

Table 4: Mozambique Financial Development in a comparative perspective (Selected Indicators) (2011)

SSA-
Mozambique  LICs SSA LICs

Breadth and depth of the financial sector

Deposit Banks/GDP* 29% 24% 30%  26%
Domestic credit from the banking sector/GDP 26% 22% 25%  26%
Domestic credit to private sector/GDP) 25% 18% 20%  20%
Money and quasi money (M2)/GDP 28% 28% 30% 34%
Other financial Institutions assets/GDP* 1% 8% 29% 7%
Bonds and stock Market capitalization

Stock Market total value traded/GDP 1% 1% 4% 3%
Stock Market capitalization 7% 43% 46%  33%
Access to Financial services by adult population (15 +) (2012 data)

Account at a formal financial Institution 40% - 28%  24%
Use of formal credit 6% - 5% 1%
Use of informal credit 37% - 45%  37%
Formal Savings 18% - 14%  12%
Total savings 43% - 40%  30%

Source: Calculation by the author based on: BedkAdsHussain (2010), World dataBank (201@Jprld Bank (2012)
*Means that (due to availability) the data is fr@609 and not 2011.
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Bank sector Structure

Besides being dominant, the bank sector presemsiderable degrees of concentration. The 3
largest commercial banks hold about 82% of theesbftotal banks assets in Mozambique. That
is high even compared with Tanzania and Zambia tieate almost the same economic

development level (Tableb).

Furthermore, there are only 3 commercial banksdbras per 100 thousand inhabitants. This is
below the average of SSA countries and very disteorh 9 in South Africa. Besides the

indicators in table5, the BM (2011) shows that caroial banks own more than 72% of the 574
branches and 50% of such branches are owned by taegest banks. Further, 41% of these

branches are in the 3 largest provinces (see app2hd

Table 5: The bank Sector Structure

i South
Year | Kenya Mozambique : Africa : Tanzania : Uganda : Zambia : LICs SSA

Real interest rate 20111 27% 7.2% 0.9% 5.9% 16.2% 4.7% 11.2% : 7.8%
Interest rate spread (lending rate i

minus deposit rate) 2010 1 10% 7% 3% 8% 12% 14% 15% 12%
Risk premium on lending (prime :

rate minus treasury bill rate) 2011 i 6.0% 4.0% 4.0% 9.0% 7.0% 9.0% 14.8% i 9.2%
Bank concentration 2009 : n/d 82% n/d 47% 58% 74% 73%
Commercial bank branches (per !

100,000 adults) 2009 ! 4.4 2.9 94 1.8 2.3 - 29 5.4
SourceWorld dataBank (2012), World Bank 2012, KPMG (2009)

n/d- no data

These indications of concentration may explain kigh real interest rates. After Uganda,
Mozambique has the highest interest rate relatit@lyther SSA countries in the table although

it is below the SSA average.

Under concentration, stickiness of the lending gatesponse to policy rate changes is quite
unavoidable. For example, under expansionary @djdbanks tend be slower to adjust lending
rates down, because they face a less elastic defoaddans, making the cost of adjustment
higher than the cost of keeping the lending raffeint from the market rate (Cottarelli and
Kourelis 1994). This maladjustment of lending ratdative to the policy rate is clearly shown in

the graph 1.
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Graph 1: Lending rate adjustment to the 3-months treasure Bills rate

The 3-Months T_Bill rate and the Lending rate
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Source: Elaborated by the author based on datatfreBM Websitewww.bancomoc.co.mz

From July to August 2009, the T-Bill rate drop frdrh% to 10% is not immediately responded
by the lending rate. Only 4 months later the ladis from 20% to 19%. Such disparity is more
accentuated from July 2011, where there is sigamiticirop of the T-Bill rate from 16% to 9% in
March 2012, but the lending rate is completelysip@nsive to such drop and slightly increases,
thus raising the spread among the rates. It cantmsseen that when the T_Bill rate increases
the lending rate immediately adjusts to the for(fimm March 2010 to January 2011), meaning
that the rigidity is present when the rates shdwdd adjusted downward. This is probably
because, with no competitive financial structutgyst less elastic demand there will be few

alternatives to banks’ loans, so banks have nafgignt losses from keeping their interest rate
above of the market rate.

Distribution of banks financial assets

Besides high real interest rates, banks’ reseraee been above the minimum requirement as

shown below (table6). The excess of liquidity maydermine the effectiveness of monetary
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policy because it hinders the regulation of the eyosupply through the money multiplier

(Nissanke and Aryeetey 1998:118-127). Likewise,egaard (2006) shows quantitatively that
for the Central Africa Economic and Monetary ComitynNigeria and Uganda that excess

liquidity weakens the capacity to influence aggtegéemand behaviour in the economy through

monetary policy.

Further, financial assets, risk free public andsge bonds and investment in other financial
institutions, are one of the main preferences efabmmercial banks that in 2010 invested about
34% of the total assets in such instruments (grapitiis suggests that, as said by Mishra et al.
(2010), the lack of competition makes banks mdweyi substitute loans to the private sector for

securities in case of major availability of resaewering the private sector access to finance.

Table 6: Banks reserves

Required Actual
Reserves Reserves

Jan/07- Dec07  10.2% 12.5%
Jan/08- Dec/08 9.0% 10.8%
Jan/09-Dec/09 8.0% 9.5%

Jan/10-Dec/10  8.8% 9.4%
Jan/11-Nov/11 9.0% 10.1%
Dec/11-Feb/12  8.5% 9.8%

Source: Author’s calculations based on data from the BM website: www.bancomoc.mz and BM reports (2007b, 2008, 2009,

2010)

Graphs 2: Banks assets distribution

/

N
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Source: Idem
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4.2. The Economic Activity’
Besides the low coverage and development, thediabhsector seems to present a weak linkage
with the real economy. The proportion of the infaineconomy and the private investment

dynamics suggest that its influence in the econ@uiivity may be limited.

The size of the informal sector

The proportion of total labour force in the inforinsctor gives the best indicative measure of
the informal sector. So, this makes about 90% ofzambique labour force, of which the
majority is in the agricultural sector. Thus, a siderable part of the economic activity cannot be
financed through bank credit for not presenting tbguirements to overcome collateral and

moral hazard problems.

G(raph 3 and 4: Labour Force Distribution

Y4 ] . N
Per Sector Per Economic Activity
Government .
and Public Private
sector sector
4% 3%

Others
3%

N AN J
Source: National Statistics Institute (2006), UNDP Mozambique (2012)

This is probably the reason why the agriculturait@ealthough responding for a considerable
part of the economic activity receives the smatieportion of total credit. Further, it can be
seen that the majority (almost 30%) of credit i®cdted to private individuals (graphs5&6).
Considering that only 6% of the adult populatiofeetively receives credit (table4), it can be
concluded that variations in the biggest proportbrredit supply is likely to influence only 6%

of the population in terms of their individual spérg. And if considered the limitation in terms

" This sub-section points to specific factors of Mobégue economy that may influence the monetarycgdtansmission.
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of inter-sectoral distribution and linkages amorggtsrs due to the extractive nature of the

economy clearly shown in Castel-Branco (2010) sihitovers effects are presumably limited.

Graphs 5 and 6: Credit Supply per Sector and Credit Distribution 2011
Credit Supply per Sector (2001 - 2011)

Credit Distribution 2011

Agriculture Turism&
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0%
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o Industry m Commerce

m Transports & communication m Private Individuals 1‘;&
m Diverse*

*Diverse = all seciors not descriminated by the source

*Diverse = all seciors not descriminated by the source

Source: Elaborate by the author based on data from BM Website: www.bancomoc.mz

Private Investment

More than 90% of private investment in Mozambigsefinanced through external capital
inflows (FDI), that is, it does not depend on ptev@redit from domestic commercial banks
(graph7). Domestic private investment is about 8fcthe total share of investment, and
according toWorld Economic Forunf2011:268) limited access to credit by nationdegprises

Is the main problem faced (appendixl). So, thiscetds that a significant part of the 8% of

private investment may not be targeted by cregipbu

Again, this is a manifestation of what Castel-Bmrand Ossemane (2010) callegtractive
economic structurethat is, the economy is limited in terms of nagsidomestic resources to

organize production, investment and consumptiones€hfeatures lead to vulnerability and
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chronic instability of macroeconomic indicators dsuas prices) and limits the role of the

financial system, thus of monetary policy, in effeely influencing productive dynamics.

Graph 7: Total Private Investment in Mozambique (1997 - 2011)

Private Investment Composition in Mozambique
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Source: Elaborate by the author based on Data fMoaambique Centre of Public Integrity (CPI) (1992612)

Other Macroeconomic conditions

Other fundamental factors in monetary transmissi@the financial integration and exchange
rate regime. Chinn and Ito (2012) calculate anxnofefinancial openness for Mozambique of -
1.15. This means weak financial openness/integratinus low capital mobility. To have a point
of comparison index levels for Nigeria and Braaile about -0.53 and 0.16 respectively, and for
the USA it is 2.46. Further, thAnnual Report on Exchange Arrangements and Exchange
Restrictions 2009oints to capital account transactions controldViozambique concerning

purchases and sales of securities abroad.

On the other side, th&MF 2008 De Facto Classification of Exchange Ratategorizes
Mozambique has having a managed floating regimér wid pre-determined path for the
exchange rate. So, in the scope of the Mundell-lHgnmodel, monetary policy should be
effective (Obsteld & Rogoff 1996).
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In sum, the picture indicates that, in macroecowlotarms, the basic requirement of flexible
exchange rate for monetary effectiveness is satisthough capital liberalization is still limited.
But, concerning the financial structure, the pietig not so optimistic. There is an indication of
weak linkage among commercial bank behaviour anchetawy policy actions: banks are
reluctant to respond to the policy rates, have &sige reserves besides driving significant part
of their assets to other financial activities. Mworer, the weak dependency of the economic
activity on the bank sector further suggests lichitmpact of monetary actions. A small part of
the population uses credit, considerable part ohemic activity is informal or more dependent

on external resources than on the domestic finbsgsiem resources.
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5. ECONOMETRIC ANALYSIS: METHODOLOGY AND
ESTIMATION

The present section econometrically analyzes theetaoy policy transmission in Mozambique.
Although being a simplification of the complexityatt surrounds any economy, this quantitative
analysis provides a formal point of inference tevagr the questions posed in this study.

5.1.

To assess the effectiveness of monetary policy ozdvhbique, considering the BM policy

Data

framework, monthly time series data of the variakte the table7 were employethe period
covered is between September 1997 and March 2GtZtdmprises the actual use of indirect
instruments of monetary policy and the most reesailable data. This period followed a set of
reforms initiated in 1992, which included the likzation of the exchange and interest rates and
the creation of an interbank foreign exchange nigid! 2010).

Table 7: Variables used for the econometric analysis

Source
BM:www.bancomoc.co.mz

Variables

Monetary base (MBa) and the three-month
treasury bill rate (T-Bill)

Categories
Operational variables

Intermediate variable

Broad Monetary Aggregate:M3, Commercial
Banks lending rate (Irate)

BM:www.bancomoc.co.mz Obs: the lending
rate used is the average rate applied for
year average interest rate

Indicator variables

M3 and the Metical-USD nominal exchange
rate(Exc)a

BM:www.bancomoc.co.mz

Final targets/aggregate demand variables

Real GDP (RGDP) and the Consumer Price
index (P) (base year=2010)

National Institute of Statistics. Obs: the
Consumer price is a proxy for prices

a .. . . . .
Depreciation is equivalent to an increase of thminal exchange rate

To overcome heteroscedasticity in the residualsaalables are employed in logarithms, except
the lending rates and T-Bill interest rate. Alseecéuse of heteroscedasticity problems,
exogenous variables such as fuel and energy pridexes and seasonal dummies were
discarded. It is assumed that the endogenous Vesidiiehavior indirectly consider such

exogenous influences. Appendix4 shows the variat#ssriptive statistics and it can be see that

the series are stable and approaches symmetrygdherperiod in analysis.
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The metical-US dollar (USD) exchange rate was amdsrause the USD plays an important
role in Mozambique's econorfiyconsidering that external reserves, debt anda@dnainly in

US dollars (www.bancomoc.co.mz).

5.1.1. Unit Root and Cointegration Tests
Having the data, the transition to model speciftratvas anticipated by two tests. First, tests of
the variables order of integration were carried wsihg the Augmented Dickey Fuller (ADF)
and Phillips-Perron tests. The results pointed #flatariables are non-stationary and integrated
of order 1 (appendi®5

The non-stationarity of the variables implies tbaintegration tests are needed to avoid spurious
regressions (Gujarati and Porter 2009). So, therskstep is the Johansen cointegration test that
analyzes if multiple time series are cointegratedailong-run equilibrium. The test results
(table8) suggest two long-run economically meanihgbintegrating relationships among the
variables (test details in appendix6).

Table 8: Johansen Cointegration test results

Johansen test : Both the Max-Eigen and the trace statistics point to 2 cointegrating vectors

Max-Eigen 0.05 Critical Trace Statistic 0.05 Critical
Statistic and P- values P-valuesin[] Value

No. of CE(s)  valuein|[]

None * 102.91 [.00] 44.50 205.08 [.00] 117.71

Atmost1*  41.09[.02] 38.33 102.17 [.00] 88.80

At most 2 26.41[.21] 32.12 61.08 [.08] 63.88

At most 3 2244 [13] 25.82 34.67 [.26] 42.92

At most 4 11.80 [.43] 19.39 12.23 [.80] 25.87

At most 5 0.43 [1.00] 12.52 0.43 [1.00] 12.52

* denotes rejection of the hypothesis at the 098I
**MacKinnon-Haug-Michelis (1999) p-values

8 Ubide (1997) and Omar (2003) found that the MéticBouth Africa Rand exchange rate is also imparfan
Mozambique economy. But using two exchange ratésér’VECM leaded to multicollinearity problems. ®ased
on the aforementioned reasons this study decideaséothe Metical-USD exchange rate. An initialaideas
intercalate the two exchange rates between modelsnake comparisons, but for the objectives of gtigly
comparison is made between operational variables.
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The variables cointegration implies they must belebed in a VECM that considers the long-run

and short-run relationships.

5.2. Model Specification
In simple terms, a VECM can be expressed as folldebmnsen and Juselius (1990) (details in

appendix 6):

A, =aB Yy + CYeg+ 4 CoqAY, iy + 86X, + (ap, + ) + (ad,)t +& (5.2.1)
Where:Y; is annx1vector of endogenous variables that in this caleansist of:

VECM 1:Y,_, = [LExc, LM3,lrate, LMoB LGDP, LP ]

VECM 2:Y,_, = [ LExc, LM3,lrate, T_Bill, LGDP,LP |

a is the vector of adjustment parametefs;denotes the cointegrating vector that contains the
long-run coefficients;af’ = I1 that is the coefficient on the error-correctiomnte C;,i =
1,..(p — 1), is the coefficient of lagged differences of thelegenous variablesy; is a vector

of exogenous that can be employed in the model,irbtitis case were discarded because of
heteroscedasticity problems, and p respectively denotes time and the lag terms;
(“10 ) and (au, + ad) Are the deterministic parts of the model, respetyi, the constant term
for the short-run regression and the second combaosistant and trend coefficient for the

cointegrating regressioh.

The first component of this VECM provides long-mlasticities. For example they will tell how
a shock in the MBa at time t, affect GDP at tima/Xhile the short-run component of the model
that is a VAR — because each endogenous variabdesegressed on their own lags and other
variables lags variable — shows the dynamic trassion of shocks over time, for example, how
the shock at time t will affect output at t+q, g&38...p. So, it allows analyzing the dynamic of

monetary policy transmission. Furthermore, impulsssponse functions and variances

® The deterministic component was selected basedhenvariables characteristics, but tRantula principle
suggested by Johansen and Juselius (1992) to skeéeeippropriate combination of the deterministenponents
also leaded to the model employed.
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decomposition are employed as complementary tothe former allows seeing time and
dimensional impact of a shock/innovation in mongtaariables at a time t on the objective

variables. While from the latter it can be seedberce of variation of the endogenous variables.

The order of the variables in the VECM is fundaménBo, exchange rate is ordered first
because it is assumed that its response to all etinables is not instantaneous. This is plausible
considering the small nature of Mozambique’s econavith few effects on ‘world’ variables.

This is followed by M3, MBa, lending interest ratgjtput and prices. This means that output
responds contemporaneously to all other endogevansbles but prices, while prices respond

to all 5 variables.
From this set, the transmission of monetary polityMozambique can be analyzed. So, if
consideredy(y) a denotation of a function that characterixelationship withy, testing for

different monetary policy channels imply testing tbllowing hypotheses:

(1) The Lending Rate channel

firate (MBa) < 0 lending interest rate falls under MBa expansion
firate (T_Bill) > 0 lending interest rate positively responds to the Tgy; rate

And:

* fiepp (lending rate) < 0 interest rate increase implies a fall in output

* fip(lending rate) < 0 interest rate increase implies a fall in prices

o

fLGDP (MBa) > 0and pr (MBa) > 0and fLGDP (T_Bi”) < 0and pr (T_Bill) <0:

Through the lending rate, output and prices increase with monetary
expansion (that equals to AMBa > 0 or ATy, < 0) and fall under monetary
contraction (that equals to AMBa < 0 or ATgy; >)
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(i) The exchange rate channel

fLexe(MBa) > 0 a monetary expansion leads to exchange rate depreciation
fLexe(T_Bill) < 0 a monetary expansion leads to exchange rate depreciation
And:
* fiepp (exchangerate) > or <0

* fip(exchangerate) > or <0

So: The exchange rate will conduct to output and prices the ef fects of changes
in the monetary policy operational variables (MBa and Tg;;). The net ef fect as

above explained will depend on the economy specific conditions

Furthermore, the impact of changes in the operativariables can be channeled to prices and
output through the broad money M3. The results etgaeare in the same direction of the

monetary base (and contrary to the T_Bill).

5.3. Estimation Results

5.3.1. VECM 1
Table 9 reports the results of the long-run refegfop equations and error-corrections. The
equations are normalized to prices and output l@averall specification was good (diagnostics

tests and further specification details in appenqix
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Table9: Monetary Policy Transmission: MBa as operational variable

Dependent variable LExc (1) LM3(1) LMBa(-1) Irate(-1) @TREND(97M09) c

LGDP(-1) -0.36 0.58 -0.02 -0.18 -0.01 -12.74
[-3.63] [-4.77] [-0.16] [-1.96] [-4.63]
LP(-1) -1.39 0.43 0.59 1.75 -0.02 -8.44
[-4.71] [-1.19] [-1.8] [-3.55] [-1.97]
Error Correction: D(LGDP) D(LP) D(LExc) D(LM3) D(LMBa) D(Irate)
CointEq1 -0.78 0.00 -0.10 -0.25 0.12 0.04
[-4.66] [-0.04] [-0.87] [-2.66] [0.69] [1.43]
-0.05 -0.03 0.11 0.02 -0.23 -0.03
CointEg2 [-0.94] [-1.90] [2.96] [0.67] [-3.97] [-3.35]

Coefficient in bold are significant at 5% and/ofdGevels

According to the cointegrating equations, 1% inseeen the lending rate implies a 0.2% fall in
GDP and 1.8% increase in prices in the long-rure iiégative reaction of output indicates that,
in the long-run, the components of the aggregateatied negatively respond to a higher cost of
finance. The price response- that is somehow pugzinay translate the cost that higher interest
rates represent to business. This is in accordaithehe fact that access to credit was ranked as

the main difficulty in doing business in Mozambigiorld Economic Forum 20).1

A monetary expansion, on the other side, has dip@smpact on both objective variables. The
output shows a significant elasticity to M3 (0.6&b6)d prices to MBa (0.6%). Furthermore, the
significant responses of price and output to theharge rate suggest an effective exchange rate
pass-through, with effects on prices being moraniggnt. 1% exchange rate depreciation
makes prices and output fall, respectively, in 0a4%d 1.4%.

The significant and negative error-correction coefhts indicate that GDP, M3, prices and the

MBa are the system equilibrating variables.

Appendix 8 presents the short-run causal relatipssh.e., the VAR. As variables are in log-
differences the elasticities represent growth rées responses are interpreted as proportions,
i.e., 0.002=0.2%). The VAR shows that, throughoperational variable MBa, monetary policy
actions pass-through to the intermediate variabte=ss not occur. M3 that effectively affects

prices has an ambiguous negative relationship WMBa. Furthermore, negative significant
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relationships are found between lending rate ammeprand exchange rate and output, but both

intermediate variables do not respond to MBa.

Impulse responses from VAR

Figure 2 describes the repercussion one standaidtid® positive shocks in the MBa (that can
be interpreted as an unexpected shock in the MBH)variables present non-monotonic
reactions, most coefficients are insignificant angbiguity in the responses is predominant. The
lending rate besides having an insignificant resposurprisingly increases until th& month
peaking at 0.12% before falling. The exchange aawer is only significant in thé"8nonth,

but also ambiguously the reaction is negative (ab0u%), that means an exchange rate
appreciation under a monetary expansion. Similgygzling is the negative reaction of M3 that
becomes significant between thé® 2and ¥ months. Output and prices have a positive

instantaneous reaction to the shocks, but onlptives response is statistically significant.

Figure 2: Effects of positive shocks in the MBa (on the Exc, M3, Irate, GDP and P)

Response to Cholesky One S.D. Innovations in the MBa (x 2 S.E.)
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This mixture of ambiguous results raises doubtsualibe model specification. But, re-
specification of the model considering other idgcdtion schemes, dummy variables, different
time period, exogenous variables and even othevgembus variables such as credit, in nothing
improved the results. Further, similar analysestligr case of Mozambique (such as Peiris and
Lled6 (2008) and Rungo and Manjate (2011)) alsadlopuzzling reactions from the variables in
their models. Thus, the puzzling responses may bwaaifestation of the variables weak

sensitivity to monetary policy actions.

Figure 3: Response of Output and Prices to positive shocks, respectively, in the Irate (lending rate), Exchange rate and M3

Response to Cholesky One S.D. Innovations + 2 S.E.
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Figures 3 present the reaction of the objectivaabées to innovations in the intermediary
variables that may help diagnose possible monetaaynels. Output and prices show an initial
negative response to positive shocks in the lencatgy Although theoretically consistent, none
of the effects is significant. The positive innawatin the exchange rate (that in this case means
depreciation) has a significant effect in outputyan the 7" month after the shock, and such
impact is negative. And prices have a significargifive response to the broad money M3, in the

7" months after the shock.

From these results it cannot be confirmed the sffecess of any of the channels in analysis.
The insignificant relationship between MBa and lgn&ling rate, and between the latter and the
objective variables rejects the lending channelhddgh M3 and the exchange rate effectively
impacts the objective variables, the ambiguousvaaak relationship with the MBa also do not

allow confirming these channels.

5.3.2. VECM 2

Table 10 shows the cointegrating equations and-emaection of the VECM using the T_ Bill
rate.

Table 10: Monetary policy transmission: the 3-months T-Bill rate as operational variable

Dependent LExc(-1) LM3(1) T_BILL(-1) Irate(-1) @TREND(97M09) C

LGDP(-1) -0.31 0.47 -0.61 0.86 -0.01 -12.2
[-5.54] [5.12] [-3.65] [ 3.47] [-8.48]

LP(-1) -0.46 0.51 -1.99 2.65 -0.01 -7.09
[-3.11] [ 2.11] [-4.45] [ 4.00] [-3.65]

Error

Correction: D(LGDP) D(LP) D(LExc) D(LM3) D(T_BILL) D(Irate)

CointEq1 -1.10 0.10 -0.34 -0.20 -0.13 0.01
[-5.67] [1.67] [-2.48] [-1.75] [-2.33] [0.46]

CointEqg2 0.21 -0.03 0.14 0.00 0.04 -0.06
[2.31] [-1.24] [2.27] [-0.02] [1.52] [-4.27]

Coefficient in bold are significant at 5% and/ofdGevels
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Both equations show significant coefficients. TheBill rate increase by 1% leads to 2% and
0.6%, respectively, decrease in prices and ouffius suggests that the T_Bill rate has a long-
run effect in the commercial banks supply of crelét affects the aggregate spending. But, in
contrast, there is a positive puzzling long-rundieg rate elasticity of prices (2.6%) and output
(0.9%). On the price side, as argued above it neagu® to higher costs in terms of interest rate
for businesses, and the positive output responséeanterpreted as a positive movement in the
output supply curve following higher prices. Aneattative explanation for this puzzle that is

very common in the literature (Sims 1992, Ngalawa &iegi 2011) is that the operation

variable is not appropriated, as no puzzle is fouid the MBa.

Again, the positive long-run elasticity of outpurtdaprices relative to M3 implies positive long-
run effects of expansionary policies. And, relativghe lending rate the effect of M3 on prices

iS minor.

Both objective variables exhibit a negative long-relasticity to the exchange rate. This is
possibly due to imports rigid elasticity to exchamgte and Mozambique’s limited capacity to
overcome dependency on imported goods through fiilnat is consistent with the fact that the

economy imports coverage ratio only improved by Ii0%0 years (Castel-Branco (2012)).

The VAR is reported in the appendix1l, again ithexd to identify effective transmission
channels The T_BiIll has a consistent, negative and significanpact on M3 and a positive
impact in the lending rates. But only M3 effectivalfects at least one of the objectives (prices).
No causality from T_Bill to exchange rate can beniified, neither from the latter to the main

targets.

I mpul se responses

Figure 4 shows the impulse response of unexpeasiliye shocks in the T_Bill rate. Output
and the exchange rate responses are statisticaignificant. The consistency of the result
seems to be better in this model. The lending sht®wvs a positive and significant reaction

between the ¥ and 4" months that is in accordance with the theoretjoakpected. Prices have
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a negative and significant impact between thesd &' month. However, M3 has a lagged and

non-monotonic positive response (significant in@fenonth) that is puzzling.

Figure 4: Effects of positive shocks in the T_Bill rate (on the Exc, M3, Irate, GDP and Prices)

Response to Cholesky One S.D. Innovations in the T_Bill rate (* 2 S.E.)
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The channels of monetary policy transmission catweoitdentified (figure 5). The lending rate

fails to transfer the shocks in the T-bill ratethe objective variables. As no significant impulse

responses to shocks in the lending rate are pesbdny prices and output.

Exchange rate

innovations have no significant impact on pricestbgger an instantaneous significant positive

impact on output growth of 0.6% in th& honth. As there is no effective impact of the T Bi
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rate on the exchange rate, an exchange rate cheaemadt be confirmed. Also, M3 innovations
fail to significantly impact prices and output.

Figure 5: Response of Output and Prices to positive shocks, respectively, in the Irate (lending rate), Exchange rate and M3

Response to Cholesky One S.D. Innovations +2 S.E.
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5.3.3. Variance Decompositions

Through the variance decomposition variables m@hatiip can also be identified. So, if a certain
variable substantially contributes to the varianE@nother variable, it can be induced that the

former is important in the determination of thedat
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Table 11: VECM 1 Variance Decomposition
Variance Decomposition (in %)

Variable Period LExc LM3 LMBa Irate LGDP LP
1 0.99 1.08 0.05 97.89 0.00 0.00
] Irate 6 220 5.05 032 90.41 198 0.04

ending rate)

12 14.61 218 2.70 75.22 3.61 1.67
1 513 0.32 1.72 0.05 92.78 0.00
LGDP 6 16.94 14.76 2.28 0.56 63.14 2.33
12 14.60 10.56 5.05 1.57 64.72 3.51
1 0.13 0.54 3.39 0.26 0.04 95.64
LP (Prices) 6 5.27 2.16 10.06 2.54 0.73 79.25
12 12.48 6.98 8.42 3.42 2.81 65.88

Exc 1 100 0 0 0 0 0
(Exchange 6 93.47 2.34 0.13 3.52 0.05 0.49
Rate) 12 73.35 10.38 0.19 11.91 2.14 2.04

In bold are the contribution >=10%

Table 12: VECM 2 Variance Decomposition

Variance Decomposition (in %)

Variable  period LExc LM3 T_Bill Irate LY LP
1 2.34 0.73 4.21 92.73 0.00 0.00

L';f]t;n(g 6 352 2.96 27.80 50.55 11.47 3.68
rate 12 9.13 5.97 34.51 35.54 11.82 3.03

1 148 0.06 0.02 0.00 98.44 0.00

6 11.31 5.07 0.69 0.4 76.04 6.45

LGDP 12 10.09 5.34 3.25 2.16 73.26 5.90
1 0.04 3.19 0.88 0.09 0.99 94 81
Lp 6 5.20 8.50 358 0.44 2.64 79.63
(Prices) 12 32.67 9.86 11.55 0.50 2.68 42.74
1 100 0.00 0.00 0.00 0.00 0.00

(ExcErTaCn g 6 86.51 7.02 158 0.63 3.09 118
Rate) 12 64.93 13.98 6.78 0.59 12.07 164

In bold are the contribution >=10%
The results show weak monetary transmission. The M@htribution to lending and exchange

rate variations is low, respectively, 3% and 0.Z%ral2 months. Also small is the lending rate

contribution to variation in GDP and prices in fhist model.
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In the second model, the T_BIll rate is importanttte lending rate variation, explaining 35% of
variations in the latter after 6 months. But thedieg rate contribution to output and prices

variation is not considerable.

Both models present the exchange rate as an inmpateerminant of both prices and output
variance (with percentages above 10%). But, th&axge rate is not significantly influenced by
the monetary variables (MBa and T_Bill). It is pb$s that the monetary variables influence the

exchange rate through M3, as it seems to be impididathe exchange rate variation.

Additionally, the low contribution of prices to quit variation indicates that the focus on

inflation is not as fundamental for the economitvéty performance.
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6. CONCLUSIONS

This paper has discussed the transmission of mgnptdicy in Mozambique. The evidence
found shows that there is a long-run relationstepMeen the objective variables (in this case
output and prices) and monetary policy variablest, Bhe short-run relationships among
variables suggest ineffectiveness of monetary padi€ a stabilization tool. The results found
points to no effective concretization of the expdcttransmission from monetary policy
operational to intermediate variables, and frons¢ht® the objective variables. The lending rate,
for example, is found to be significantly affecteg the T_Bill rate, but have no significant
effects on output and prices. Similarly, the broaahetary aggregate M3 responds to monetary
operational variables but fails to transmit thaptaes and output. The exchange rate channel is
the only that seems effective, as exchange ratectimdributes significantly to prices and output
variation is considerably affected by M3. But itedonot respond to the operational variables
(MBa and T_Bill).

The long-run relationships suggest that tightemmametary stance is not without costs to output
as suggested by the country monetary frameworkp@wshows a long-run negative significant
reaction to higher lending and T_Bill rates, furthere, prices rise under higher lending rates
presumably as a reflection of higher finance co$tsee weak influence of prices in output
suggests that the focus on lowering inflation isthat fundamental to economic performance as
advocated. This suggests that more gains canKesm fom prudent expansionary policies,
which besides having a positive impact in outpaienfewer costs in terms of price increase in

the long-run.

The reasons behind the monetary policy ineffecegsnare related to Mozambique economic
and financial structure as shown in section 4. Tiais to do with a concentrated and developing
financial structure with weak linkages to the reedbnomy. Therefore, the path to effective use of
monetary policy requires more than anything a fomudinancial development, but even more
important the transformation of the economic stitestin order to effectively link with the
financial sector. This includes focusing on theornial economy and address the constraints

behind the low financial access levels.
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Future research and Limitations

This study is far from providing a definite ansvadaout the effectiveness of monetary policy in
Mozambique. Employment of further methods and Wdem for the Mozambique case and for
other SSA countries would be valuable to extendpifuzess of clarification of the black box
behind the transmission of monetary policy in S®Airdries. An effort in such direction would
be study the ambiguous relationships among thegaras variables found in this study as in
other SSA countries studies. Further, efforts beysting econometric relationships would also
be important. It would be interesting to do a miorelepth analysis of the economic activity and
financial sector dynamics to assess the real-tmpacts besides the direction of the impacts. For
example, investigate the commercial banks portfolibe obstacles that keep the informal sector
and private domestic investment from having a gtramkage with the financial sector in order

to create effective monetary policy channels.
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Appendix 1: Mozambique: Selected Economic Indicats

Economy 2008 2009 2010 2011
GDP (current US$) (billions) 9.89 9.67 9.21 12.80
GDP growth (annual %) 6.8 6.3 6.8 7.1
GDP per capita (current US$) 443 423 3% 535
GDP per capita, PPP (constant 2005 international $) 759 788 823 861
Inflation, GDP deflator (annual %) 8.4 42 10.0 11.1
H 0,
Eg;/jgyt/i:r?)adcount ratio at $1.25 a day (PPP) (% of 506 wd od od
Poverty headcount ratio at $2 a day (PPP) (% of population) 81.8 n/d n/d n/d
Time required to start a business (days) 26 26 13 13

n/d -No Data World Bank (2012)

Mozambique's GDP distribution per

Others sectors
sectors

Source: Nacional Institute
of statistics

The most problematic factors for doing business

Access to financing........cooeeeereeececreeeerees 18.8
Cormuplion. e anrrn i e n, 15.2
Inefficient government bureaucracy........coccoeeceeeriveunenne 145
Inadequately educated workforce .........cccooceoeeevuieecreenn. 8.2
Inadequate supply of infrastructure..........cccooeeuevcrinence 7.9
Restrictive labor regulations 6.3
Foreign currency regulations 4.7
Tax rates......ccececreeeeeeenne 45
Crime anditheft..csummammenmamaummmnm: 43
INHatioN s s 4.2
Poor work ethic in national labor force...........cccocvvennuucee 3.4
Tax regulations ... 33
Poor public health.... 23
Policy instability .......cccooueieiereeeeree e 1.8
Government instability/coups........cccoeeevucuennnce 0.6
0 5 10 15 20 25

Percent of responses

Note: From a list of 15 factors, respondents were asked to select the five most problematic for doing business in their country and to rank them between
1 (most problematic) and 5. The bars in the figure show the responses weighted according to their rankings.

Source:World Economic Forum 2011
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Appendix 2: Further Details on the Bank Sector in Mbzambique

Number of % of the
Commercial Banks Branches (2009) total
Millennium Bim 17 33%
Banco Comercial e de
Investimentos 7 20%
Commercial Banks Branch distribution per
Standard Bank 21 6% province
Branches % of the
Barclays 59 17% Province (2009) total
Mauritius Commercial Bank 2 1% Maputo 167 47%
First National Bank 12 3% Gaza 24 %
African Banking Corporation 2 1% Inhambane 27 8%
Moza Bank 2 1% Manica 17 5%
Banco Mercantil e de
Investimentos 9 3% Sofala 33 9%
Banco Internacional de comercio 10 3% Zambezia 16 5%
Banco Terra 8 2% Tete 19 5%
Socremo 12 3% Nampula 31 9%
Banco oportunidade 6 2% Niassa 9 3%
Cabo
Banco Procredit 21 6% Delgado 9 3%
Total 352 100% Total 352 100%

Source: Amarcy and Massingue (2011)
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Appendix 3: Data graphical representation
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Appendix 4: Variables descriptive Statistics

LExc LM3 LMBa* LP LGDP LRATE T_Bill
Mean 3.07 10.47 9.21 4.02 9.23 0.25 0.15
Median 3.17 10.45 9.26 4.06 9.24 0.23 0.15
Maximum 3.60 11.88 10.44 4.67 9.88 0.37 0.32
Minimum 245 8.87 7.82 3.36 8.55 0.19 0.07
Std. Dev. 0.31 0.90 0.76 0.42 0.32 0.05 0.06
Skewness -0.83 -0.17 -0.20 -0.12 -0.10 1.26 1.45
Kurtosis 2.63 1.98 1.98 1.70 1.99 3.77 1.67
Jarque-Bera 21.28 8.40 8.00 12.80 7.78 50.67 82.09
Probability 0.00 0.01 0.02 0.00 0.02 0.00 0.00
Sum 537.1 1832.6 1474.0 702.9 1614.7 433 25.6
Sum Sq. Dev. 16.3 140.8 91.4 30.4 18.3 0.4 0.6
Observations 175 175 160 175 175 175 175

*As explained in the main text, the MBa data aJz#aon the BM website, only starts on December 1®BBe all other

variables database start in January 1997. Thisifiest the lower number of observations. The modelgithe monetary base as

instruments was adjusted to its number of obsemati
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Appendix 5: Unit Root tests results (Augmented Dickey-Fuller (ADF) test and Phillips- Perron

Variable test Variable test

5% Critical|Phillips 5% Critical 5% Critical |Phillips 5% Critical

ADF ADF

value and Perron value value and Perron value
le -1.91 -2.88 -1.86 -2.88 Dfle) -8.69 -2.88 -8.83 -2.88
Lm3 -1.38 -2.88 -1.40 288 D(Lm3) | -12.71 -2.88 -12.71 -2.88
Lmba -3.08 -3.44 -2.39 -344 D(Lmba)| -5.61 -3.44 -16.84 -2.88
T_bill -2.01 -2.88 -1.80 -2.88 D(T_bill) | -6.24 -2.88 -10.17 -2.88
Lrate -1.35 -2.88 -2.28 -2.88 DiLrate) | -6.24 -3.44 -12.65 -3.44
Ly -1.01 -2.88 -1.85 -2.88 DiLy) -6.02 -2.88 -5.57 -2.88
Lp -3.34 -3.44 -2.57 -3.44  D(Lp) -6.89 -2.88 -9.28 -2.88

Note: The Phillips-Perron test was considered terc¥me the problems the problems of
heteroscedasticity found in some of the Augmentéckdy Fuller (ADF) test equations. No

problems of autocorrelation were presented by thé& fest equations.

All tests started with equations considering tramd intercept, as the series charts suggested
such option. The trend was dropped where it wasddiw non-significant under the Phillips-
Perron test. Tests with no constant in the casesag found to be insignificant was also

performed with similar results.

The test Kwiatkowski-Phillips-Schmidt-Shin (KPPSpateonarity test was also performed to
confirm the results; the results are not presehtd but can be provided upon request. Details
of the tests can be found on Dickey and Fuller @9Phillips and Perron (1988) and
Kwiatkowskiet al. (1992).
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Appendix 6: The VECM and the Johansen Cointegration test

Johansen and Juselius (1990, 1992), Asteriou andl (B806) provide good explanation

explanations of the VECM test. A summary is below.

A VECM is essentially a VAR with error correctioih.can be deducted from a VAR in levels by

introducing an error correction model and firsfeliénces of the endogenous variables.
Considering a VAR witlk lags:
Yt == AIYt—l + A2Yt_2 + -+ AkYt—k + Et

WhereY; is the vector of exogenous variables that in taise is constituted by the exchange
rate, M3, the monetary base (or the T-bill rateg kending rate, output and prices. is anxn
matrix of coefficients and, is a white noise error, with all classical assuompsatisfied. This is

a vector autoregressive because each endogenaaisleas regressed on its own lags besides on

other variables lags.
From this VAR a VECM structure can be written aof@s:

AY, = IY,_p, + C1AY + -+ CpyAY iy + 6 X + (apy + 14) + (@b, + 6;)t + E;

Wherell is a hxn matrix containing information about tbad-run relationships. It is constituted
by: I1 = af’, wherea is the vector of adjustment parameters gnddenotes the cointegrating

vector that is the long-run coefficients.

X; Is the vector of exogenous and dummy variablesdha be allowed in the model, this case

this was discarded because of the issues abovaieag!

(au, + up) and (ad, + 6,) Are the deterministic part of the model, respeadtithe constant
and the trend coefficients. Specificaltyy, and ad, are the constant and the trend coefficient
for the long-run model that is the cointegratingi@epn.u, and &, Are the same for the short-
run regression (the VAR model or adjustment modelthe formulation of the VECM about 5
model can be chosen if considered the inclusiamoof the constant and/or trend coefficient for
the long-run and short-run regressions. In thig ¢asanalysis a model with intercept and trend

for the CE equation and only intercept for the shon regression. This choice is related with

61



Fernanda Massarongo _ MSc in Development Econon®9AS/2012

the linear trend observed in the level data, thatbisent in the first differences as series ade 1(1
The VAR regression is allowed to drift around ateroept, and as the intercept in the CE is
allows consideration of exogenous factors. Nevérfise other models were used for

comparisons reasons.

The VECM model estimation depends on the resulh@fcointegrating test. That is, as a VECM
reports besides short-run relationships, long-rgaildrium through an Error correction it

requires the series to be cointegrated.

So the, the Johansen cointegration test is usethi®purpose (Johansen and Juselius 1992). It
consists in estimating the ramkof the n x n matrix I1, and from this find if the series are

cointegrated and the number of cointegrating resgpas. Three main results are possible:

* r=n that means the matrix has a full rank. In thisedh® variables Yt are stationary, and
a VAR can be estimated.

* r=0 there are no long-run relationships among endagemariables in Yt. So a VAR in
first differences should be estimated with no leag-factors.

+ r<(n-1)there are at most (n-1) cointegrating vectorf snich thap'v,_; is 1(0). So the
model should be written as a VECM that allows fbe tlong-run and short-run
relationship existents.

To determine the rank Johansen and Juselius (E2@@ested two test statistics:

(1) The maximal eigenvalue statistitests the null hypothesis of r cointegrating
relationship against the alternative of r+1 coindéigg vector. And is calculated by:
Amax @7 +1) = =TIn(1 — A,4,)
Where 4,.,, are the characteristic roots also called eigemsl{r+1=1, 2, ..., n). S the test
consists in ordering the eigenvalue in descendidgraand test if they are significantly different
from zero. Under no cointegrating vectors havipg, = 0 that is(1 — 4,.,) equals 1, as In (1)
=0.
0) The trace statistics that test the null of kK r cointegrating relations against the
alternative that k>r. It is calculated as follows:
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n
Atrace = =T Z In (1 - ir+1)

i=r+1
If A,,,=0 the trace statistic will be zero meaning no tmjration. The critical values are

normally provided by the econometric software, gdnom the Johansen and Juselius (1990).
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Appendix 7: VECM 1 Mode specification steps and previous diagnostic tests

a) VECM 1: The lag selection

The results of the cointegration test are veryisgago number of lags employed in the model.
So, it was first run the test for lag selectionttipaesent the number of lags considered
appropriate by five main criteria: the sequentialdified LR test statistic, the Final prediction

error, Akaike, Schwarz and Hannan-Quinn informatdterion.

The criteria presented conflicting results; respety 12, 6, 12, 2 and 3 lags (see the table
bellow). So, considering the parsimonious principl¢hat says the better if consistent and
efficient results can be achieved with a small nendf variables- it was first employed 2 lags.
But as the test for no autocorrelation and no bsta&dasticity failed to be accepted, the lags

were extended until six, were white noise errorsavfeund.

VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC SC HQ
0 1386.543 NA 3.74e-16 -18.49382 -18.12930 -18.34572
1 2196.555 1521.509 1.07e-20 -28.95344 -27.85986* -28.50912
2 2271.432 134.5760 6.38e-21 -29.47880 -27.65618 -28.73827*
3 2313.909 72.89979 5.88e-21 -29.56633 -27.01465 -28.52959
4 2354.767 66.80927 5.58e-21 -29.63199 -26.35126 -28.29903
5 2387.861 51.42996 5.93e-21 -29.59272 -25.58293 -27.96355
6 2433.036 66.54176 5.40e-21* -29.71671 -24.97787 -27.79133
7 2468.365 49.17365 5.69e-21 -29.70763 -24.23975 -27.48604
8 2510.416 55.12077 5.55e-21 -29.78940 -23.59246 -27.27160
9 2541.431 38.14028 6.40e-21 -29.72204 -22.79605 -26.90803
10 2584.711 49.71365 6.38e-21 -29.82042 -22.16538 -26.71019
11 2627.385 45.55736 6.58e-21 -29.91061 -21.52652 -26.50417
12 2681.366 53.25103* 6.01e-21 -30.15359* -21.04044 -26.45094

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Residual Autocorrelation and heteroscedasticitistes 6 lags in the cointegration test
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VAR Residual Serial Correlation LM
Tests

Null Hypothesis: No serial correlation
Included observations: 154

Heteroskedasticity White test

Lags LM-Stat Prob Null hypothesis: No
heteroskedastcity

1 50.59268 0.0541 Joint test:
2 40.70911 0.2708
3 59.49832 0.0082 Chi-sq df Prob.
4 72.14644 0.0003
5 57.63164 0.0125 1635.883 1554 0.0727
6 38.81034 0.3442

Probs from chi-square with 36 df.

The Lag exclusion test points that all lags areificant and none should be excluded

Lag 1 Lag 2 Lag 3 Lag 4 Lag 5 Lag 6 df

613.6787  49.35870 61.40698  38.52375  34.74574  70.14055 36
[ 0.000000] [0.068146] [0.005213] [0.356075] [0.528170] [0.000564]

b) VECM 1: the cointegration test

Considering that the pre-conditions were satisfieel Johansen cointegration test was run,
considering a deterministic component in the cgragng equation, but only a constant in the
VAR. The results are the presented in the main test cointegrating vector were chosen.
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Appendix 8: VECM 1 : Error correction and short-run relationships

DLGDP  D(LP) D(LExc) D(LM3) D(LRATE)  D(LMBa)
CointEq1 (-0.78)* 0.00 -0.10 (-0.25)* 0.04 0.12
CointEg2 -0.05 0.03* 0.11* 0.02 (-0.03)* (-0.23)*
Output
D(LY(-1)) 0.68* -0.02 0.08 0.11 -0.03 -0.08
D(LY(-2)) 0.32* -0.03 0.12 0.07 -0.03 -0.40
D(LY(-3)) 0.14 0.06 0.08 0.18* -0.02 0.14
D(LY(-4)) 0.40* -0.03 0.11 0.10 0.00 0.08
D(LY(-5)) 0.35* (-0.08) 0.05 0.05 0.01 -0.21
D(LY(-6)) (-0.27)* 0.04 0.09 0.13* -0.04 0.17
Prices
D(LP(-1)) 048 0.24* (-0.37)** -0.30 0.05 -0.05
D(LP(-2)) 0.07 0.31* 0.02 -0.25 0.02 -0.16
D(LP(-3)) -0.13 -0.15 0.21 0.08 0.06 -0.10
D(LP(-4)) 0.33 -0.14 0.11 -0.10 0.02 -0.03
D(LP(-5)) 0.07 0.15 (-0.66)* (-0.43) -0.01 -0.17
D(LP(-6)) -0.30 -0.04 -0.16 -0.21 -0.05 -0.44
Exchange rate
D(LE(-1)) -0.13 0.02 0.34* 0.05 -0.05 -0.17
D(LE(-2)) -0.15 -0.04 0.16 0.11 0.03 0.17
D(LE(-3)) -0.01 -0.07 0.11 0.18* -0.07 0.05
D(LE(-4)) -0.05 -0.01 0.14 -0.01 0.01 -0.13
D(LE(-5)) -0.09 -0.05 0.00 0.07 0.00 -0.13
D(LE(-6)) (-0.28)*  -0.06 0.18* 0.05 -0.04 -0.16
M3
D(LM3(-1)) 0.27 0.06 0.12 -0.09 0.03 0.27
D(LM3(-2)) 0.15 -0.06 0.02 -0.09 -0.01 0.07
D(LM3(-3)) 0.00 0.09** 0.13 -0.02 0.05 -0.03
D(LM3(-4)) 0.04 0.02 0.17 0.05 0.02 -0.05
D(LM3(-5)) 0.08 0.02 0.22* 0.10 -0.05 0.06
D(LM3(-6)) 0.08 0.11* 0.01 0.07 0.01 0.12
Lending rate
D(LRATE(-1)) -0.49 -0.15 -0.07 0.06 0.02 0.53
D(LRATE(-2)) -0.09 (-0.27)* 0.09 0.37 0.19* 0.69
D(LRATE(-3)) -0.04 0.11 0.02 0.16 0.08 -0.32
D(LRATE(-4)) 0.22 0.05 0.52 -0.18 0.09 0.14
D(LRATE(-5)) 0.23 0.03 0.05 -0.19 0.07 0.01
D(LRATE(-6)) 0.31 0.01 (-0.71) 0.38 0.16* 0.33

Monetary base
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C -0.01 0.00 -0.01 0.03* 0.00 0.04*

Respectivelly * and **, indicate 5% and 10% Significance levels
The shadow areas aim to show the areas the different transmission channels
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Appendix 9: VECM 1 Post estimation diagnostic test

a) VECM 1: diagnostic tests

Tests on the residuals of the VECM 1 were perfornedee how much the results can be

trusted, and as it can be see no problems of sEnigdlation or heteroscedasticity were found.

VAR Residual Serial Correlation LM
Tests

Null Hypothesis: No serial correlation
Included observations: 154

Lags LM-Stat Prob
21 ggg;ggs 8;322 Heteroskedasticity White test
' : Null hypothesis: No

3 37.40570 0.4044 heteroskedastcity

4 44.34336 0.1602 Joint test:

5 44.08819 0.1667

6 33.55289 0.5855 Chi-sq df Prob.
33.05976 0.6092
35.55373 0.4897 1683.288 1596 0.0631
42.53385 0.2103

Probs from chi-square with 36 df.

Test for Roots of Characteristic Polynomial Results

Endogenous variables: DLEXC DLM3 DLMBA DLRATE DLGDP DLP . . o
No root lies outside the unit circle.

VAR satisfies the stability condition
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Appendix 10: VECM 2 Model specification steps and previous diagnostic tests

a) VECM 2: Lag selection

Exactly the same situation with the lag selectiatega was face, so the same procedure was
adopter, culminating the final model with 9 lags.

VAR Lag Order Selection Criteria

Endogenous variables: LE LM3 T_BILL LRATE LY LP
Exogenous variables: C @ TREND

Date: 08/24/12 Time: 12:09

Sample: 1997M09 2012M03

Included observations: 163

Lag LogL LR FPE AlC sc HQ
0 1513.370 NA 4.02e-16 -18.42172 -18.19396 -18.32925
1 2659.201 2179.187 4.91e-22 -32.03927 -31.12823* -31.66940
2 2736.650 141.5949 2.96e-22 -32.54786 -30.95353 -31.90058*
3 2773.314 64.33019 2.95e-22 -32.55600 -30.27839 -31.63132
4 2813.238 67.11162 2.83e-22 -32.60415 -29.64326 -31.40206
5 2851.148 60.93550 2.81e-22 -32.62759 -28.98341 -31.14809
6 2891.886 62.48118 2.71e-22* -32.68572 -28.35826 -30.92882
7 2924.209 47.19559 2.92e-22 -32.64060 -27.62987 -30.60630
8 2967.992 60.70451 2.76e-22 -32.73609 -27.04207 -30.42438
9 2991.366 30.68813 3.40e-22 -32.58118 -26.20388 -29.99206
10 3039.575 59.74381 3.13e-22 -32.73098 -25.67040 -29.86446
11 3087.392 55.73717* 2.94e-22 -32.87597 -25.13211 -29.73205
12 3133.692 50.56101 2.87e-22 -33.00236*  -24.57521 -29.58103

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Residual diagnostics

VAR Residual Serial Correlation LM
Tests

Null Hypothesis: No serial correlation
Included observations: 154

Lags LM-Stat Prob
1 52.72994 0.0355
2 56.20341 0.0171
3 46.74719 0.1083
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Heteroskedasticity White test

Null hypothesis: No

4 29.80963 0.7569 heteroskedastcity

6 28.13908 0.8222

7 50.92634 0.0507 Chi-sq df Prob.

8 35.55622 0.4895 — — —

9 45.70180 0.1290 2630.115 2562 0.1704

10 40.13684 0.2919

Probs from chi-square with 36 df.
Lag exclusion test : all

Lag 1 Lag 2 Lag 3 Lag 4 Lag 5 Lag 6 Lag 7 Lag 8 Lag 9
650.13 53.70 48.97 41.00 36.17 76.15 58.90 41.32 32.25
[0.00] [0.03] [0.07 [0.26] [0.46] [0.00] [0.01] [0.25] [0.65]

b) VECM 2: Cointegration test

The results of the trace and Eigen in the Johatestrproduced different results concerning the
number of cointegrating equations. The resulthefrhaximum Eigen value were followed, that
is two cointegrating equation were considered.

Sample (adjusted): 1998M07 2012M03

Exogenous series: @TREND

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.281339 164.2454 117.7082 0.0000
At most 1 * 0.225584 109.7350 88.80380 0.0007
At most 2 * 0.141313 67.55346 63.87610 0.0238
At most 3 0.121821 42.41564 42.91525 0.0561
At most 4 0.109515 20.98139 25.87211 0.1803
At most 5 0.011109 1.843248 12.51798 0.9774

Trace test indicates 3 cointegrating egn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
*MacKinnon-Haug-Michelis (1999) p-values
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Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.281339 54.51036 44.49720 0.0030
At most 1 * 0.225584 42.18157 38.33101 0.0172
At most 2 0.141313 25.13782 32.11832 0.2784
At most 3 0.121821 21.43425 25.82321 0.1710
At most 4 0.109515 19.13814 19.38704 0.0543
At most 5 0.011109 1.843248 12.51798 0.9774

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
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Appendix 11: VECM 2 Error Correction and short-run relationships

c) VECM 2 : Error correction and short-run relatiorshi

D(LGDP) D(LP) D(LExc) D(LM3) D(LRATE)  D(T_BILL)
CointEq1 -1.10* 0.10 -0.34* -0.20 0.01 0.13*
CointEq2 0.21* -0.03 0.14* 0.00 -0.06* 0.04
Output
D(LY(-1)) 1.13* -0.10* 0.31* 0.12 -0.01 0.10*
D(LY(-2)) 0.50* -0.14* 0.32 0.06 0.01 0.14*
D(LY(-3)) 0.33* -0.02 0.19* 0.14 -0.01 0.06
D(LY(-4)) 0.67* -0.07 0.26* 0.10 0.01 0.16*
D(LY(-5)) 0.45* -0.12* 0.14 0.01 0.03 0.05
D(LY(-6)) -0.28* -0.04 0.20* 0.07 -0.03 0.03
D(LY(-7)) 0.50* -0.03 0.15 0.08 0.01 0.08"
D(LY(-8)) 0.00 -0.04 0.10 0.02 0.02 0.07
Prices
D(LP(-1)) 0.18 0.20* -0.35 -0.40* 0.06 -0.01
D(LP(-2)) 0.42 0.29* 0.08 -0.17 0.07 0.16*
D(LP(-3)) -0.11 -0.16 0.28 0.02 0.09* 0.04
D(LP(-4)) 0.30 0.15 -0.04 -0.17 0.02 -0.05
D(LP(-5)) 0.10 0.05 -0.52* -0.25 -0.01 0.10
D(LP(-6)) -0.18 -0.10 0.10 0.06 -0.06 -0.14
D(LP(-7)) 0.17 0.11 -0.02 0.20 -0.03 0.02
D(LP(-8)) 0.00 0.04 -0.29 -0.03 0.02 -0.01
Exchange rate
D(LExc(-1)) -0.12 0.06 0.23* 0.14 -0.04 0.03
D(LExc(-2)) -0.03 0.04 -0.01 0.07 0.01 -0.01
D(LExc(-3)) -0.01 -0.01 0.03 0.07 -0.05 -0.05
D(LExc(-4)) 0.02 0.04 -0.03 -0.07 0.02 -0.01
D(LExc(-5)) -0.11 -0.01 -0.06 -0.01 0.01 -0.02
D(LExc(-6)) -0.13 -0.01 0.16 -0.04 0.00 0.00
D(LExc(-7)) 0.00 0.05 -0.35* -0.14 0.01 0.03
D(LExc(-8)) -0.04 -0.01 0.09 0.15* 0.04 0.08*
M3
D(LM3(-1)) 0.21 0.00 0.21 0.1 0.01 0.06
D(LM3(-2)) 0.00 -0.12* 0.13 -0.16 -0.02 0.07
D(LM3(-3)) -0.09 0.04 0.20 -0.10 0.01 0.09*
D(LM3(-4)) -0.01 0.01 0.27* 0.04 -0.03 0.00
D(LM3(-5)) -0.04 0.04 0.31* 0.07 -0.10* -0.01
D(LM3(-6)) 0.00 0.13* 0.05 0.15 -0.03 0.01
D(LM3(-7)) -0.25 0.02 0.06 0.15 -0.02 0.04
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D(LM3(-8)) 0.05 0.1 0.00 -0.02 -0.05
Lending rate

D(LRATE(-1)) -0.06 0.31 -0.11 0.44*
D(LRATE(-2)) 0.43 0.28 0.03 0.12
D(LRATE(-3)) 0.25 -0.08 -0.01 0.00
D(LRATE(-4)) 0.50 -0.24 -0.01 -0.24
D(LRATE(-5)) 0.28 -0.24 0.05 -0.22
D(LRATE(-6)) -0.67 -0.05 0.16 -0.07
D(LRATE(-7)) 0.03 0.35 0.08 0.05
D(LRATE(-8 0.43 0.24 -0.10 -0.06
Treasury  Bill

rate

D(T_BILL(-1))

D(T_BILL(-2))

D(T_BILL(-3))

D(T_BILL(-4))

D(T_BILL(-5))

D(T_BILL(-6))

D(T_BILL(-7))

D(T_BILL(-8

C -0.01 0.01 -0.02** 0.02* 0.00 -0.01**
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Appendix 12: VECM post-estimation diagnostic tests

d) VECM 2: diagnostic tests

VAR Residual Serial Correlation LM
Tests

Null Hypothesis: No serial correlation
Included observations: 154

Lags LM-Stat Prob
1 49.34462 0.0683
2 39.23299 0.3270
3 50.60678 0.0539
4 33.38924 0.5934
5 49.80233 0.0628
6 34.49046 0.5404
7 50.85870 0.0514
8 35.57715 0.4885
9 48.05778 0.0862

10 39.52068 0.3156

Probs from chi-square with 36 df.

Heteroskedasticity White test

Null hypothesis: No
heteroskedastcity
Joint test:
Chi-sq df Prob.
2201.325 2100 0.0607

Test for Roots of Characteristic Polynomial

Results

Endogenous variables: DLEXC DLM3 DT_BILL DLRATE DLGDP DLP

No root lies outside the unit circle.
VAR satisfies the stability condition
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