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ABSTRACT

Since 2000 the world has seen a resurgence ofassiag oil prices which paralleled
the 1978 and 1979 world oil price shock which h#mbagl repercussions. Several
studies have been conducted so as to understandageitude of the impact of oll
price fluctuation and the channels through whiaythffect the economy. This paper
investigates the impact of international oil prieectuation and the magnitude of the
pass-through level to inflation, the pricing meadsan and the monetary policy
response and its resultant impact on inflation ialdwi using data from 1985 to
2010.The study uses the triangle model of inflgtiBhillips curve, to assess the
relationship of the variables and estimate the Aagressive Distributed Lag model
(ARDL) so as to get the pass-through effect bottha short run and long run. The
results show that money supply, oil price, intemraseés and exchange rate variables
have significant effects on inflation. However #es an incomplete international oil
price changes pass-through to inflation which iereless compared to the exchange
rate pass-through to inflation. Therefore inflatimnMalawi is largely affected by
shocks to the aggregate supply mainly through fpades which forms a large
proportion of the consumer price index basket amal éxchange rate fluctuation.
Interest rates and money supply as instrumentsooietary policy have very minimal

impacts on inflation.
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CHAPTER 1

INTRODUCTION

1.1 Background

‘Oil prices have been volatile since the large @iilecreases of the 1970s and 1980s.
The wide price fluctuations in 2007, when daily tspoaces for crudes nearly doubled
between January and November, by more than US$20ral reinforce the idea that
oil prices are volatile. Oil is important in eveggonomy; when its prices are high and
volatile, governments feel compelled to interveBecause there can be large costs
associated with such interventions, reserve bardstral planning institutions, and
think tanks in industrial countries have been dagyut quantitative analyses of oil

price volatility for a number of years’(Bacon andjikna, 2008: page xiii).

‘The oil price levels can affect the balance of mpants, gross domestic product
(GDP), and where fuel prices are subsidized, oiteprlevel can also affect
government budgets, contingent liabilities, or bo#tt the microeconomic level,
higher oil prices lower effective household incomehree ways. First, households
pay more for petroleum products they consume dyre&eventy percent of Sub-
Saharan Africans are not yet connected to elettrionost without access rely on
kerosene for lighting. Second, higher oil pricesréase the prices of all other goods
that have oil as an intermediate input. The magticant among them for the poor
in low-income countries is food, on which the pepend a disproportionately high
share of total household expenditures. Food pricesease because of higher
transport costs and higher prices of inputs tocagitire such as fertilizers and diesel

1



to operate tractors and irrigation pumps. For tberpyho use transport services,
higher transport costs also decrease effectivemiecd hird, to the extent that higher
oil prices lower GDP growth, household income idueed’ (Kojima et al., 2010:

Page 1).

1.2 Problem Statement

Malawi experienced a recession in 1980 following thajor oil price shock in the
1978 and 1979. The economy growth rate drastic&tiuced and inflation levels
increased tremendously .The currency was devalged eesult of the worsening
balance of payment precipitated by war in Mozaméiqoupled with supply
constraints in the economy. Similar oil price irages in 1990-91, 1995-96 and 1999-
2000 led to the increase in inflation and subseggamted GDP growth rate and

worsening balance of payment (Ndaferangande, 2000).

Oil is an important source of energy in Malawi the household sector, industry,
transport and service sector. It accounts for tgrarof Malawi energy requirements
(Gamula and Peng, 2012). Malawi imports 97 peraaits refined petroleum

products; the balance is contributed by locallydmaed ethanol which is sold directly

to the oil companies for blending with petrol

The internal fuel storage capacity for the coungrgupposed to be for 30 days but
this is not the case on the ground. Consequenty piticing of fuel is heavily
influenced by trends on the international marked thuinsufficient stock days within
the country. Because of the pervasive role ofrothie economy, oil prices affect the

prices of many goods and services as well as thergkprice level. Moreover oll



price increases have the potential to increasatiofl. The increase in inflation

caused by an increase in oil prices is referregbstthe pass through of oil to inflation.

Several studies have been conducted focusing ombact of oil price changes on
various macroeconomic aggregates like inflation.sMof these studies have been
done in countries outside Africa and few in Sub &ah Africa. Kiptui (2009)
investigated the impact of oil price changes améll®f pass-through to inflation in

Kenya. The results indicated that oil price hadhdicant effects on inflation.

In Malawi some studies that have been done hausséaton either the determinants
of inflation (Simwaka et al, 2012) or the level pdss-through of exchange rate to

inflation (Jumbo et al., 2014).

This study therefore examined the impact of oicg@rshocks to inflation and the
monetary policy response using an augmented Phitlypve and an ARDL approach

to determine both the short run and long run plassigh levels.

1.3 Objectives and Significance of the Study

The purpose of the study is to investigate if In&tional oil prices fluctuations have
an impact on the level of inflation in Malawi. THenowledge of the empirical
estimates of the degree and speed of oil passghrand exchange rate pass-through
is important for Malawian monetary authorities hesm of their implication on
inflation and fuel pricing policy. Specifically th&tudy will first evaluate time series
characteristics of the variables used in the ARIQuation and then parsimoniously

specify a model for estimation.



1.4 Hypothesis
The study tests null hypothesis. It is hypothesibed
i) Oil prices do not have any impact on inflation baththe short run and
long run.
i) Output gap does not have any impact on inflatioth oo the short run and
long run.
i) Exchange rate does not have any impact on inflddath in the short run
and long run.
iv) Money supply does not have any impact on inflaboth in the short run
and long run.
V) Interest rates do not have any impact on inflabioth in the short run and

long run.

1.5 Outline of the Study

After the presentation of the introduction to thedy in this chapter, the rest of the
study is organized as follows: Chapter two giveswrview of the Malawi economy.
Chapter three provides literature review and chagtaur provides research
methodology. Chapter five reports and discussegdbkearch findings. Chapter six

concludes the study with a summary of policy imgdiens of the estimated results.



CHAPTER 2

BACKGROUND OF THE MALAWI ECONOMY

2.0 Introduction
This chapter provides an overview of the Malawic®momy. It also provides brief
information on the performance of the macroecan@ggregates, policy framework

and exogenous factors that influenced the perfocendetween 1980 to 2010.

2.1 Background

Malawi is one of the poorest countries in the woftdvas ranked 165out of 177
countries according to 2005 United Nations Humarnvelmpment Index. The
aggregate real GDP growth is largely determinedlimyatic condition because of the
heavy reliance of the economy on rain fed agricalttRecent statistics from the
National Statistics office indicate that agricuéitis on average contributing 31% to

GDP (African Economic Outlook, 2011).

Finance, Insuranc
eand busness  T—— 0% _
services  Private Social Agriculture
11% Services N 32%
6%
Distribution ‘ Construction
23% 0
3% I
Utilities
Transport and M anufacturi G&%er nment
Communication Mining 12% Services
7% 1% 3%

Figure 1. GDP by Sector (percentages)
Source: Authors’ Chart based on Africa Econo@®ittlook figures (2011).



The structure of the economy is gradually changirige share of agriculture in GDP
fell from a peak of 49 percent in 1993 to 31 petaar2011. Likewise the share of
industry declined from as high as 31.5 percent9821to 19 percent .The service

sector is now a major contributor with a share@b4ercent in 2011.

20.0
15.0 13.8
10.0

5.0

1.7

Per centage

0.0
-4.1
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Figure 2: Real GDP growth rate (per centage)

Source: Author's, data from IMF

Malawi GDP growth has been generally weak betweéd30land 1990. GDP grew at
an average annual rate of 2.2 percentages. In i®&rticular GDP registered
negative growth. This was mainly due to low levafigoreign aid and deterioration
in the transport network due to the war in Mozarabigxacerbated by influx of
refugees which overstretched government of Malawilget and the subsequent

effects of Oil price shock of the 1978 and 1973d@frangande, 2000).

During the period between 1990 and 2000 GDP gres.Bypercent. However GDP
registered negative growth in 1992 and 1994 dusniong other factors drought and
excessive expenditure due to the preparation andum of first multiparty election

6



in 1994. The growth slowed down in subsequent yedusn international oil prices
increased tremendously before GDP growth pickeffamp 2002 to 2012.From 2002
the economy begun to recover by registering pasigrowth. The best growth rates
were registered between 2006 and 2010 which weeeaging 7.1 percent. The
growth was supported by sound macroeconomic maragteand improvement in
small holder agricultural productivity. The debtief under the Highly Indebted Poor
Countries in 2006 boosted confidence in the econantyreduced fiscal pressure on

the budget (African Economic Outlook, 2007)..

Real GDP growth in 2012 slowed down following a traation in the agricultural
and manufacturing sectors brought on by droughtfarelgn exchange shortages and
increased international oil price. Growth in 200@ 2011 was 4.3 percentage and 6.3
percent respectively. The suspension of donorrai@0ill due to failure by Malawi
authorities to adhere to IMF enhanced credit fiedi targets disturbed the
macroeconomic environment. This was exacerbated itoplementation of
inappropriate policies which led to growing fiscdeéficit, rising inflation and

depletion of international foreign reserves in tbhatext of overvalued exchange rate

2.2. The Exchange Rate Trend in Malawi

Various policy measures have been used in the gotmtachieve faster economic
growth and development. On the external sectoeXohange rate has been used as a
policy instrument to achieve sustainable balancgayfment position. The use of
exchange rate as an instrument of monetary pokgab as early as 1965 when the

reserve bank of Malawi became fully operational.
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Figure 3: Inflation and Exchange Rate M ovement (per centage)

Source: Author’'s own computation from Consumer é€hidex exchange rate

movements.

Since 1980 Malawi exchange rate was pegged to Ntes Ispecial drawing rights
(SDR), such that when the SDR begun to appreciaténe with the US dollar the
kwacha begun to appreciate as well leading to ddssompetitiveness on the world
stage . Due to worsening terms of balance of tiddéawi decided to de-link the

Kwacha from the SDR in 1984 (Munthali, 2010).

The authorities decided to peg the Kwacha to adiasfk7 currencies which were the
British Sterling, US Dollar, Japanese Yen, Southcah Rand, German Mark, French
Franc and Dutch Guilder. The currency peg polidledato bring stability in the
exchange rate because the local currency had twjosted often to be in line with
exchange rates in the basket. The movement ofulreries in the basket tended to

interfere with domestic policy objectives (Munth&010).

In February 1994 the kwacha was floated and it V@stie by 300 percent, which

contributed to increased inflation levels since &l heavily depend on imports for



both raw materials for industrial input and for samption. Later on a decision by
monetary authorities was taken to implement a medhdigat and this resulted in the
moderated depreciation of the kwacha. From 2008 kiwacha was fixed.
Devaluation was done in an adhoc manner until 206&n the currency was floated
again due to worsening balance of payment defititckv resulted in acute foreign
exchange shortage. The trend of inflation as shiowigure 4 is similar to exchange
rate movement. This suggests that exchange ratemet is highly correlated to

inflation

2.3. Money Supply Trend
Money supply (M2) movements across the years has keratic) as shown in the

graph Figure 4.

Per centage

N w w YU W Y W w v WN Y W w v W
W W O O O O O O O O O O O «
o O O O O O O O O O o o o o o
— 4 4 +Hd +H +H <+ N N N N N N N

Broad money (current LCU)

Figure 4: Money Supply and Inflation (per centages)

Source: Author's Own computation from Consumer@&ti@ex and money supply.

M1 refers to the sum of currency in circulation atenand deposits other than those
of central government where as M2 is defined ak btit plus Quasi money. In this

paper broad money is going to be used becauseaitciemponent that is used for

policy analysis.



The trend for money supply since 1984 has beereasong in most of the years
except in1985 and 1997 when money supply registsigradficant negative growth.
The highest growth was registered in 1995 of 5@qu@rand in 1998 when the growth

reached 68 percent and also in 2008 which hadwtlynate of 63 percent

The devaluation of the Kwacha in 1994 and 1998tted general price increase
which called for increased cash balances resuttinpe increased money supply in
1995 and 1998. Anticipated depreciation of the dtveain 1997 led to speculation as
such people demanded low amounts of kwacha leadindow levels of money

supply in that year.

The trend of money supply from 1984 to 2001 as showFigure 4 was similar to
inflation trend. However from 2002 to 2012 the tielaship between money supply
and inflation broke down. In subsequent years iigitaincreased despite decrease in

money supply

2.5 Oil Price Movement

Oil prices on the world market have been volatifes the oil price shock of 1978
and 1979. Oil prices went down in 1986 and pickpdagain the following year and
substantially reduced in 1998 before going up i8918nd 1990 as shown in Figure 5

below.

10
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Figure5: Oil Price Movement and I nflation (per centage)

Source: Authc's Own computation from Consumer Price Index ando@dle

Movement

The period betweerl991 to 1993 the price of oinarginally reducedbefore
increasing again from 94 to 1996. In 1998 there was a huge reductiorricepto

33 percent befre going up with a very big percent of 42 in1999 and 2000. The
was another sudden reduction in 2, howeverthe prices picked up again from 2C
to 2005.A slight reduction occurred in 2007 anderagain in 2008. Another b
reduction in prices occurred in 20when prices reduced by 34and picked up in
the later years before going down in 2(The movement imflation follows a similau
trend of oil prices indicating that volatility imternational oilprices is correlated t

inflation (See Figur®).

According toTverberg (201< the biggest contributor to high prices of oil ialkd oil
supply. World oil supply is relatively inelastid. We compare recent oil producti
with that in the 1980s ar1990s we see that about 2005, growth in world oil sy
slowed down. The fachat oil production has relatively remain flat sirg@#5 is one

11



the reasons why prices have been increasing ekrepd08-2009 recession. In recent
years the emerging markets India and China haveased demand but world oil
output has remained flat. The instability in thedile East clearly has impact on the

supply especially sanctions on Iran (Tverberg, 2014

2.5.1 Fuel Pricing Mechanism in Malawi

The Price of fuel in Malawi is government contrdlleThe government through
Petroleum Control Commission has been importind &nel setting up pump prices
since the 1990 up to 2003.This setup was chandkaviog a study on energy policy
where it was decided that the responsibility of amimg fuel and pricing of fuel be
separated. This culminated into the establishméat @aonsortium for oil companies
called Petroleum Importers Limited (PIL) owned by @companies in the private
sector with the sole responsibility of sourcing afistributing oil to the oil players.
The responsibility of setting prices was transférte Malawi Energy Regulatory

Authority (MERA) which replaced Petroleum Contrapi@mission.

MERA was established with an act of parliament wiith responsibility of regulating
the energy sector and setting prices for fuel. MER#opted the automatic fuel
pricing mechanism where the requirement is thatpilnap price should reflect the

landed cost of the oil and also provide a decdntmdo the oil investors.

The price stabilization fund was established to @itmen the price of oil. The pricing
structure incorporates a price stabilization feee Tocal pump price is adjusted when
the oil price stabilization fund is depleted. Evéiryme the landed cost of fuel goes

beyond 5% of the pump price  MERA makes new adgw proposal to government

12



for approval. However the domestic pump price hasetimes been maintained
despite the change in economic fundamentals neéasgiadjustment of prices. As a
result the price stabilization fund has been depléd the point where the government
owed PIL fund for compensation of losses due t¢ lheeng sold below landed cost.
Often times the pump price does not reflect thepoite movements because the
automatic pricing of fuel is not implemented as aviten it triggers need to change

prices. It is at government discretion.

2.5.2. Fuel Price Subsidy

In Malawi a large proportion of the internationall jprice has been absorbed by the
price stabilization fund and whenever the accosninideficit the government has
subsidized it. It can be argued that the Oil MarkgiCompanies (OMCs) are also
involved in subsidizing the domestic pump pricecase the margins are set by the
government and are not usually adjusted timelyegisagreed return on investment of
22 percent (KPMG, 2006) resulting to OMCs reductionreturn in investment
despite increases in international oil price andegal inflation level. See Figure 6 for
trend in domestic price and international pricee Ttend shows that domestic pump

prices have moved in opposite direction to inteamat oil price movements except in

2010.
100
. am—,
% >0 . ° = ° » / - « = o
; 0 P T -
o 2005 2006 2007 2008 - 2000 2010 2011 2012
-50
= - %PRICE Petrol = - Diesel

Figure6: International Oil Price versus Domestic Oil Price (Per centages)
Source: Authors Own computation from MERA oil priogld up
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Figure 6 shows that domestic prices of fuel havé folowed the pattern of

international crude oil prices. From 2005 to 2006 domestic price of fuel was never
increased despite that the international priceuef had been increasing though in a
declining fashion. In 2007 the International prafefuel reduced below the domestic
price. This decrease in price of fuel internatibnalas never passed through to
domestic prices instead domestic prices of fuelewiacreased. Whereas in 2008
domestic prices went down yet international prioé®il increased. This pattern of

movement is observed even in subsequent years.oDiige explanations is that

during international oil price decrease governnrever decreased domestic price of
fuel so that the fuel price stabilization fund bisilup to cushion times when

international oil prices are rising.

60
40 SYPRICE
T~ < %PRICE - . %PRICE
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Figure 7: Industry Oil Margins versus I nternational Oil Prices (Percentages)

Source: Author's Own computation from MERA oil gibuild up.

14



80
60 e -
g . 4
& 40 i . .
= . Average Margir|
§ 20 s, ‘),\4\ Average Margin, \{ o
Q — = h \ P // ™~ « “ Average Margin
0 —“Average Margin———
20 2005 2006 2007 \O'Merage RIROgin 2010 2011
Petrol = - Diesel = = Average Margin

Figure 8: Industry Oil Margins versus Domestic Oil Price (Percentages)

Source: Author’'s Own computation from MERA oil gibuild up

From 2006 to 2008 the trend of margins that OMCg&entaas been declining despite
the increase in the domestic pump price in 2007iatednational oil price increase in
2008. However the margins were increased in 2006wed by small percentage
increases in subsequent years even though the tomeses increased by more than

60 percent from 2009 coupled with a moderate irserda international oil prices.

(See Figure 7 & 8).
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Figure 9: Industry Oil Margins versus I nflation (Per centages)

Source: Author's Own computation from MERA oil gibuild up.
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Figure 9 shows that the margins that oil compameke have not been consistently
adjusted with reference to inflation. In 2008 inrtgalar industry oil margins

decreased below inflation rate. The OMCs havehs®n adequately compensated
despite the changes in the cost of doing busirgageral times the OMCs have had to

engage government to consider reviewing the oilgnar

2.6. Concluding Remarks

The chapter has outlined the background of the Wiadeconomy and movement of
macroeconomic aggregates. Real GDP growth ratation rate, oil price movement,

money supply, interest rate and exchange rate mewemave been analyzed in
relation to inflation trends. In addition the chayphas presented the fuel pricing
mechanism in Malawi as one of the factors affectioghestic fuel price movement
and its subsequent impact on inflation. The nexptér will look at the theoretical

and empirical relationship between oil price shaokl aggregate economic activity.
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CHAPTER 3

LITERATURE REVIEW

3.0. Introduction

This chapter presents a review of both theoretmad empirical literature on
relationship between oil price and aggregate ecamawtivity. The chapter presents
some economic theories on which this study is bemedl some related studies

including the possible oil price shock transmisssbannel in the case of Malawi.

3.1 Oil Prices Changes and Relationship to M acroeconomics Variables

Oil price increases destabilize the macroecononmgirenment leading to slow
economic growth, reduced productivity and excessifiation. Oil price shocks
affect the macroeconomic activity through variousamnels. The effect can be
asymmetric or symmetric. Symmetric effect accordim@huku et al. (2010) occurs
when a positive oil price change impact on macronenuac activity is a mirror image
of the impact on the macroeconomic activity if #hés a negative oil price change of
the similar magnitude. While asymmetry simply ineglithat the response of an
economic variable to a positive oil price shock wdt be proportional to the opposite
response of the variable to a negative oil pricklof the same magnitude (Chuku et
al., 2010). Chuku et al. (2010) cited in Adenegal. (2012) put forth the argument
that the asymmetric response to unanticipated deerer increase in oil price of the
macroeconomic variables can be explained by thifeets: first the income effect,

second the uncertainty effect and third the reatioa effect. They point out that the
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Asymmetric effect is as a result of reinforcingttas that tend to amplify positive
price shocks and cushion a negative oil price sheftct. Thus explaining why
countries have different economic experiences wpieces increase compared to

when prices decrease.

Several theories have been put forward to accoonttlie symmetric inverse
relationship between oil price shocks and aggreged@omic activity which examine
the different channels through which oil price dpesm affect macroeconomic
environment. (Brown and Yucel, 2002; Jones et28lQ4; Tang et al., 2010). These
channels include the supply-side effect, wealtindfer effect, inflation effect, real
balance effect, sector adjustment effect and trexpected effect. The channels are

discussed making use of Figure 10.
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Transmission channels of oil-price shocks.
Source: Adapted from Tang et al. {2010]

Figure 10: Transmission Channels of Oil Price Shocks

The classical supply side channel postulates thabih price increase leads to

reduction in output as a result of reduction in el of input used for production
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due to the increased price. A firm would be prodgat optimum capacity when the
marginal cost is equal to the marginal product. iHoeease in price of oil will result
in the  marginal cost increase leading to disdauuim in the optimal level of

production as such as part of correcting the inzaahe marginal product will have
to decrease. The reduced output causes unemploymieictease. (Brown and Yiicel,

2002).

The second mechanism is the transfer of purchamger from oil importing nations
to oil exporting nations referred to as wealth $fan effect. (Fried and Schultze,
1975; Dohner, 1981). The shift leads to increasgemand in the oil exporting nation
and contracting of demand in the oil importing aatiThe reduced demand increases
savings globally as such interest rates will bagirdecline. Consequently this will
stimulate investment in the oil importing nationiathwill offset the reduction made
by the slump in consumption demand and restoragigeegate demand level due to
the increased investment. If prices are down wac#fysthen the reduced demand will
result in reduced GDP. If the price level canndit IBonsumption spending will fall
more than increases in investments leading tolafaggregate demand and further

slowing economic growth (Brown and Ycel, 2002).

The demand for money in an economy as a resulilgiriee shocks would occur
under two scenarios. On one hand It depends orpéheeption of the consumer
whether the price increase is assumed to be pemhametemporally. This would
result in the withdraw of savings or increases wrrédving so as to realign
consumption. Consequently Inflation and interesesarise and demand for real

money balances reduces. On the other hand workirezugh the monetary policy
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mechanism, companies will reduce investment becatiseduced profit and money
demand (Chuku et al., 2005). When authorities delayeasing money supply then

interest rates will rise leading to stunted growth.

Inflation effect is another transmission channelicwhestablishes a relationship
between domestic inflation and oll prices. Inflagoy pressure is created by oil price
shocks. Every time there is an oil price shockeahsran upward pressure on the cost
of doing business due to increase in wages andgfar raw materials. According to
Tang et al. (2010), when the observed inflatiomassed by the oil-price increased
cost shock, a contractionary monetary policy caertate the long-term output by

increasing interest rate thereby decreasing inv&stm

The notion that oil price shock effect on macroexoit aggregates is asymmetric has
been challenged by several authors. Brown and Y260D2) argue that the
asymmetrical spectral adjustment is due to mongtaligy being pursued, adjustment
costs and petroleum product prices and not thelggme effect. The adjustment cost
as pointed out by Brown and Yucel (2002) arise oluthe sectors coordination
problems or differences in energy to output rafidie cost and speed of switching the
technology of production between sectors is difieie the event of an oil price rise.
Therefore asymmetry in oil prices will lead to unddization of resources and

increasing unemployment.

Fluctuations of oil prices breed uncertainty intbtite consumers and investors such
that investment and consumption demand is reduled. occurs because investors

and consumers postpone irreversible investment aodsumption decisions
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(Bernanke, 1983; Pindyck, 1991). Therefore in tbegl run as the future prices
become increasingly uncertain, the incentive tdgmoee investment increases thereby

affecting prospects for output. (Chuku et al.,@01

3.3Empirical Literature

Several studies have been conducted to empirigalstigate the relationship
between oil price shocks and macroeconomic aggeg&ome papers have focused
on oil price impact on the aggregate world econasng also on economies of
different types like oil importing and oil exporgncountries or developing and
developed countries. While other papers consideritmpact of oil on particular
economic variables like estimating oil price pds®tigh into exchange rate, inflation,

or unemployment.

Another different approach is where some papemnatt a system of equations using
appropriate econometric technique to account fdertalationship between the

included variables as well as external (exogenonsy and do innovation accounting
by computing impulse response to oil price shoaksl evaluate its significance, then
determine its magnitude, speed of convergenceeddotig run value as measured by

the time it takes for the reaction to disappear.

Adenuga et al. (2012) looked at the impact of oitg shocks on macroeconomic
variables in Nigeria. The authors considers the@sdion that petroleum prices are
not only important in production , and transpodatof a wide range of goods and
services but also as a harbinger of inflationargspure which may exceed its

importance as a productive input. The authors gexu other macro economic
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variables such as interest rates and exchangeastasmeasure of monetary policy.
An augmented short run Phillips curve was usedescdbe the tradeoff between
inflation and a measure of economic slack alondp wther variables that affect price
level by changing the cost of producing goods amglises. The author opted to use
Autoregressive distributed lag model (ARDL) be@itsyields consistent estimates
of the long run coefficient that are asymptotigabrmal , irrespective of whether the
underlying regressors are I(1)or 1(0) . The autised a 21 year quarterly time series

data (1990Q1 to 2010Q4).

At 1 percent significant level the results obtainedicate that crude oil price and
nominal exchange rate lagged two quarters andtimfidagged one quarter were
found to have significant effects on inflation. THemestic lending rate and broad
money lagged once were found to be significant pérfgsent. From the results the oil
price pass-through to inflation in both the shart and long run is minimal. Likewise
the pass-through of exchange rate to inflation athbshort run and long run is

incomplete.

Kiptui (2009) adopted a Phillips curve approaclmgqARDL) to estimate oil pass-
through to inflation in Kenya. It was found out tlwal prices have significant effects
on inflation with a relatively higher pass-throuighthe short run than in the long run.
It was also found that exchange rates have a ggnifinfluence on inflation with a
higher pass-through compared to oil prices bothha short run and long run. In
addition inflation was found to be highly influentcby aggregate demand conditions

as captured by output gap.
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Jumah and Pastuszyn (2007) conducted a study csfféwts of oil price shocks and
the response of monetary policy in Ghana for theod€el965 to 2004. The objective
of the study was to examine the link between aggeedemand in Ghana via interest
rate channel and world price of oil by means ohtangration analysis. The study did
not identify a direct significant relationship bewn output and crude oil price
changes, however, the study found that the intenmat price of crude oil directly
affected the price level which tends to negativaffect real output. The results
showed that the monetary policy remained unchafgjéxiving an oil price increase
in order to lessen any negative growth effects diuthe cost of higher inflation.
However it was discovered that the output neveented quickly to its initial position

after an oil price shock but declined over an ed#¢shperiod.

Tweneboah and Adam (2008) explored the long runsit run linkages between
monetary policy and world crude oil prices foe theriod 1970 to 2006 in Ghana.
They confirmed that there is a long run relatiopshetween GDP, exchange rate,
price level and oil price while negatively impadtioutput. The results revealed that
an unexpected oil price shock is followed by arrease in inflation rate and decline
in output. Tweneboah and Adam argued that monegtaficy was being used as

cushion against growth consequences due a risel jprice at the cost of higher

inflation.

De Gregorio et al. (2007) investigate the declméhe pass-through from the price of
oil to general price level. The authors first ddsercorrelations between consumer
price index and oil prices. They used two estimadegmented Phillips curve and

rolling Vector Autoregressive scheme so as to pitgpéentify the effect of oil shock

23



on inflation. The augmented Phillips curve was usetkst for structural breaks in 34
countries. The results revealed a decline in therame estimated pass-through for
industrial economies and to a lesser degree forrginge economies. On the other
hand an estimation of rolling vector autoregressubsample of some countries
derived impulse response functions of inflationotbshocks of which the integrals
were interpreted as estimates of pass through. chngparison of the two results
obtained using Phillips curve methodology and ngllVector Autoregressive scheme
(VAR) show that United States of America (USA) disfed the same increase in
pass-through up to 1980 like was the case withliphiturve methodology. While
Chile and Columbia showed very clear reductiongha pass-through and where as
Japan showed small but positive effects of oil &samn inflation in the most recent

VAR.

The results indicate that there had been a reeeovery in the pass-through in some
countries like Canada and USA. On the contrary Kodapan, Israel, Denmark, Chile

seemed to have stabilized the pass-through atdeeld.

The VAR methodology showed larger falls in passdtigh than the Phillips curve
methodology. It was observed that this was dudéopossible feedback effects that
could dampen the impact in the event of an of nderise on inflation. For example
the USA pass-through to inflation fell from 7 pertéo 3 percent but using VAR
method it fell from 60 percent to 6 percent. LikewviCanada registered a large fall

using VAR.
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The authors find that the effects of oil shocksrdlation have generally weakened in
the 12 countries. The decline in the level of ghssugh is attributed to a reduction in
the oil intensity of economies around the worldeduction in the exchange rate pass-
through, a more favorable inflation environment ahgb the fact that the current oil
price shock is largely the result of strong workhthnd. This also explains why oill

price has had a limited consequence on output.

Van den Noord and Andre (2005) analyze the relatignbetween core inflation in

the face of the oil price shock in the OECD cowstrof the USA and the Euro area.
The authors use an OECD developed analytical fraorletwvased on a set of eclectic
Phillips curves. The objectives of their studyaskplain recent developments in core
inflation excluding food and energy prices baseddenelopments in measures of
economic slack (the output gap), spillover effefitan energy prices into core

inflation and lagged response to past inflation expectation so that policy makers

form an informed judgment on inflation risk and tiequired policy stance.

The results from the estimation indicate that thé&eless inherent inflation
persistence. The change in output gap was notfsigni in any of the specification
estimated. However there is some evidence of pesttutput gap exerting a stronger
impact than a negative output gap on core inflalmoboth economies. The findings
confirm that inflation has become lower and leskatile. However recently this is
complicated by the fact that the OECD economiesevetitl grappling with slack in
the aftermath of bursting of dotcom bubble unlikethe 1970s. Had the latest oil
price shock hit during the upswing in the seconll bfithe 1990s, its inflationary

impact would have been heightened rather offs&tylical forces.
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Bernanke et al. (1997) conducted a study on theeabbil shocks on monetary policy
in post war US business cycle. Other studies shothedl identified shocks to

monetary policy explained very little on the ovéradriation in output and that most
of the movement in the instruments of monetarygyois endogenous. From these
findings Bernanke et al. (1997) concluded that WSiress cycles are not primarily
caused by erratic and unpredictable fluctuationsonetary policy neither do they
rule out the possibility that systematic and pridile monetary policy affect the

course of the economy in an important way.

Bernanke et al. (1997) also observed that a VAReayss not the most appropriate
way to uncover the effects of monetary policy rubesthe economy. They observed
that it is difficult to infer the effects of change policy rule for a standard identified
VAR system because it provides little or no strualtinterpretation of the coefficient
that make up the lag structure of the model. Destie shortfalls of the VAR as
alluded to, the authors proceeded to estimateuztBted VAR model by taking steps
toward sorting out the effects of systematic maryepmlicy in the economy. They
assumed monetary policy works its effects on thenemy through medium term
structure of open market interest rates. The empieat theory of the term structure
allows them to summarize the effects of alternagixpected future monetary policies
in terms of their effects on current short and lomg interest rate which in turn help

determine the evolution of the economy.

Oil price shocks were selected to help analyzerédsponse of monetary policy to
economic disturbances. The results indicate thatehdogenous monetary policy

response account for a very substantial portiothefdepressing effects of oil price
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shock on the real economy. This is reinforced Ibyose disaggregated analysis which
compares the effects of oil price and monetarycgosihocks components of GDP.
The author concludes that individual recessionaigogles associated with oil price
shocks, both monetary policy and other non oilwlistnces play important roles but
oil shocks disturbances were per se not a maja chthese down turns. In addition
their methodology produces reasonable results wdygplied to the analysis of

monetary policy reactions to other types of shdoksutput.

Bhattacharya and Batra (2009) undertook an exaromaf the differential impact of
international oil prices and domestic inflation andput growth under two alternative
scenarios in India. One scenario is when fuel priaee allowed a formula based
automatic alignment with international oil pricasdathe second is when fuel prices
evolve as a consequence of revisions specifiedgiedlly by the government. The
study was undertaken in VAR frame work using thehtéque of innovation
accounting. The study uses inflation as channdftasfsmission of international oil
price shocks to the demand and supply side of toma@ny. The objective of the
analysis is to attempt to understand the dynamicshe relationships between

international oil prices domestic fuel prices amaeral inflation.

The results show that reaction of domestic petrimleg is much higher if prices are
allowed to automatically and fully adjust to chasige international oil prices. But if
prices are government regulated, the impact istsived up to the % month before it

starts to regress to its original level.
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The variance decomposition results indicate thatnwthomestic prices are allowed to
reflect changes in international oil prices the tabation to domestic inflation
increases after which it declines marginally. Itsvedso observed that the contribution
of money supply increases which is a reflectiontlod counter cyclic role that
monetary policy has been used to play in Indiamenty to counter external factors
and counter rising inflation. The conclusion fréinms study is that fuel prices if left
free to adjust automatically to international psiceariation will impact inflation in a

more sustained fashion.

Bhanumurthy et al. (2012) analyzed the impact ahgmission of international oil
prices and domestic oil prices pass-through patynajor macroeconomic variables
in India using a macroeconomic policy simulationd®lo They investigated the
impact of oil price shock on growth, inflation feddbalances and external balance in

the period 2012-13 to 2016.

The model was developed in Tinberg-Goldbern (199%9&) tradition. The model
simulates different policy options and producesditbonal indicators for what would
be outcomes under an assumed but realistic setogfeaous conditions. The model
consists of 31 equations in the reduced form muodldl 18 behavioral relationships

and 13 identities.

An international oil price shock is expected touiesn lower growth and higher
inflation via trade channel, fiscal channel anc@rchannel. However the empirical
findings is that a shock in international oil gridoes result in differential impacts on

output growth , inflation, current account defiaitd these depends on the extend of
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the pass through. The results also indicate thanwhere is no pass-through in the
event of a price shock, inflation does not risethees government absorbs the entire
shock but growth declines than in the base casausecof rise in current account

deficit while fiscal deficit to GDP ratio increasesrginally.

3.4 Macroeconomic Transmission Mechanism of International Oil Price: The
Malawi Situation

Bhanumurthy et al. (2012) identifies three broadarctels through which the

international oil price are expected to impactriecro economy and these are Import

channel, Price channel and Fiscal channel. Theasanes are also applicable to

Malawi economy. Malawi being a small open econordgnibo et al.,, 2014) has

limited manufacturing capacity and that it reliesatily on imported manufactured

items and fuel for both consumption and intermedgatods.

Secondly the monetary authorities in Malawi haviofeed a mixed exchange rate
policy since the 1980 to 2012. In the early parl®80 the currency was pegged to a
basket of currencies and towards the 1990s thesrcyrexchange rate was fixed.
Between 1990 and 1999 the currency exchange ratersywas at one time floated
and then the policy changed to managed float. 208® the exchange rate was fixed

only to be floated again in 2012.

Finally interest rates were liberalized during #teictural adjustment program. Since

then the interest rate has been used as a monesinyment together with money

supply to term inflation.
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3.4.1 Import Channéd

An increase in the price of oil will translate tmer bill for oil importing countries
like Malawi. Assuming low price elasticity of denthfor oil, cetrisparibus the trade
balance will worsen given a fixed exchange ratemeg The rise in inflation due to
oil price increase will result in reduction in re@DP growth. Second order
adjustment will occur leading to contraction in eggate demand and decline in
imports. It is therefore expected that the slowdomwneconomic growth would
subsequently reduce demand for imports which in tuould partially mitigate the

adverse impact of high international oil prices #adle balance.

3.4.2 Price Channe€l

The price channel is the route through which movenie international price of oil
affects domestic inflation. For a developing cowyrikke Malawi an oil price hike in
the international market with unhindered pass-tghouof oil price increase
domestically will lead to a jump in the generalcprievel on account of higher prices

of oil plus increase in costs of production of figaods using oil as an input.

3.4.3 Fiscal Chann€

Another transmission mechanism is the fiscal chiaringhe absence of a complete
pass-through an international oil price increas# wise the subsidy on oil and
therefore the revenue expenditure of the governmiéot instance in Malawi oil

importation is a substantial source of revenudtergovernment.
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3.3. Concluding Remarks

The chapter has presented both theoretical andriealpliterature related to the
study. The chapter has presented the theory behadhverse relationship between
oil price and aggregate economic activity and thegmission mechanisms and also
explained the asymmetrical relationship of oil prghocks to economic variables. In
addition the chapter highlighted the possible oitg shock transmission mechanism

in Malawi

31



CHAPTER 4

METHODOLOGY

4.0. Introduction

This chapter presents the methodology employedrdiercto estimate the oil price
shock pass-through level to inflation. The studgsusecondary data from Reserve
Bank of Malawi to estimate the impact on inflatidme to demand and supply shocks
and monetary policy response using the augmentgipBlturve. ARDL model was

used to estimate the short run and long run lefvphss-through to inflation.

4.1The Phillips Curve Analysis of Inflation and Expectation

The Phillips model generally states that wage fitifa is determined by excess
demand in the labor market whereby the rate of yh@yment is explained as an
indicator of excess demand. The Phillips curve waxlified by Samuelson and
Solow in 1960 so that it represents the relatigndd@tween rate of unemployment
and rate of inflation instead of the rate of chamgmoney wages and unemployment

rate.

However Friedman and Phelps argued that the tradeetiveen inflation and

unemployment is because expectations are adaptivenbthe long run no such
tradeoff exists. The Phillips curve is vertical. eThational expectation school of
thought have criticized the Phillips curve as nasieat because there is no

systematic existence of trade off between infladod rate of unemployment.
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Phillips curve is still relevant in modern econosmlwecause of the transformation it
has gone through as a result of subjecting it tpiecal analysis. Gordon (1982b)
coined the term the triangle model of inflationrédlect a new definition of Phillips
curve which was a departure from its traditiondirdgon. The triangle model holds
that the rate of inflation depends on inertia, dedhand supply. This model is slightly
different from other versions of Phillips curve kgfating inflation directly to the rate
of change of detrended output and by excluding wageemployment rate, and
expectations. The model states that the ultimatecsoof inflation is output gap and
any residual instability of inflation then depenols the severity of supply shocks

(Gordon, 2009).

In the modern augmented Phillips curve equationatehms represented by the level
of change of output gap while supply enters theaggo through one or more
exogenous shifts variables to convey the effecupiply disturbances like oil shocks,
import prices and price shocks. Finally inertial fmulated as a set of lagged

variables of inflation.

‘The assumption that excess nominal Gross NatiBnatluct (GNP) growth (output
gap) is exogenously determined imposes a kind cfiadomy on macroeconomic
discourse. Under this dichotomy one group of ecastsntries to understand how
excess nominal GNP growth is determined by monedadyfiscal policy through the
dynamics of investment, inventory behavior and dminéor alternative types of
assets and other factors. Then another group ofoawsts is assigned the task of
understanding how excess nominal GNP growth ist dptween inflation and

changes in output gap’ (Gordon, 2009).
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The dichotomy ignores other channels through whidhation influences GNP
determination which creates problems in equationseresr GNP appears as
explanatory variable. However the bias due to faekls likely to be small when

other supply shock variables are included.

The triangle model has the following four implicats. First to control inflation, the
monetary policy needs to set a target of nominaP@xbwth when the economy has
zero output gaps. Secondly the change in moneylysafiects inflation if it induces
change in nominal GNP. Thirdly in the short rurctliations in excess nominal GNP
growth leads to stagflation. Finally the supply ékeaffect the economy in different

ways.

4.2 Model Description and Estimation Process

In this study a short run Phillips curve will beedsto describe the tradeoff between
inflation (the log change in all items consumercerindex) and a measure of
economic slack along with other variables thataftae price level by changing the
cost of producing goods and services. Crude odegriare included in the Phillips

curve to test the proposition that oil prices ampartant in production as well as a
harbinger of inflation pressure. In addition moseyply, domestic maximum lending

rates and exchange rates are included to estabksleffect of monetary policy on

inflation.

Autoregressive distributed lag model (ARDL) is mfehe preferred methodology in
dynamic single equation regression. The ARDL apgno@roduces consistent

estimates of the long run coefficient that are g#gically normal, irrespective of
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whether the underlying regressors are I(0) or [@¢saran and Shin ,1995) . By
determining the order of integration of the varesbaind construct linear combinations
of the non stationary data, all variables are fansed equivalently into an Error
Correction (EC) model with stationary series orfurthermore this methodology
allows researchers to explore correct dynamic stracin addition to allowing
inference on long run estimates which are not pssiunder alternative
cointergration procedures. Pesaran and Shin (188%)onstrated that ARDL model
can accommodate greater number of variables in aosgm to other vector

autoregressive models (Adenuga et al., 2012).

Time series data is used to test the model. As thecliariables are first tested for unit
root test. This is done to avoid the possibility splurious regression. The ARDL
model requires that the variables should either (@ or I (1) for the bounds test to

work.

The bounds test seeks to find out if the varialdes cointergrated. It tests the
hypothesis that all parameters for the long runakées equal to zero. A rejection of
the null hypothesis implies that there is a long relationship. The F-TEST is used
based on the computed F statistic provided by Basatral. (1995). However this test
cannot be used in the presence of | (2) varialdesd the implementation of unit root

test to ensure that none of the variables is iategrof order 2 or above.

Once the F-test is found to be significant then ARDL form of the equation is
estimated where the optimal lag length is choserording to one of the standard

criterion such as the Akaike Information or Schwd@tyesian. The ARDL model is
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estimated using differences of the variables aedabged long run level variables to

determine the speed of adjustment to equilibrium.

Diagnostic tests are performed on the model sucstadslity test, Breusch-Godfrey
Serial Correlation LM test, Breusch-Pagan-Godfregtdrfoskedasticity, Ramesy

Reset and Jargue-Bera Normality test.

The Stability test for the short run and long runvalves testing coefficients by
employing cumulative CUSUMMSQ statistics which anedated recursively and
plotted against the break points. If the plots &JSTUM statistics stay within the
critical bounds of 5% level of significance the Ifufpothesis that all coefficients in a

given regression are stable cannot be rejected.

4.3 Sour ces of Data, Scope and Char acteristics of Variables
Quatrterly series data is used which is computenh froonthly series data obtained
from Reserve Bank of Malawi and Dubai Quarterly @iminal price Data. The data

spans from 1980 to 2010.

The macro economic variables considered are Consiarree Index (CPI), Crude Oil
Price, Broad Money Supply, Nominal Exchange RatglR5ross Domestic Product,
Output Gap and Domestic Maximum Lending Rate. Qugmp is the Hodrick-
Prescot filtered trend of Quarterly real GDP. Therterly GDP is interpolated from
annual figures using quadratic match where as tifwer gquarterly variables have been
interpolated from monthly figures.

4.4 Model Specification
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The purpose of this study is to estimate the adeppass-through to inflation. Several
researchers have used a modification of the Phitigve to determine level of pass-
through to inflation. Kiptui (2009) and Adenuga at (2012) used the augmented
Phillips curve to determine level of oil price passough due to international olil

price shocks.

This study therefore adopts an empirical augmemhbdlips curve estimated by
Kiptui (2009) which includes a measure of demandsgure (output gap), CPI,
exchange rate with some modification. The model basn modified by adding

money supply, interest rates, so as to gauge tmetaxy policy effect.

The autoregressive distributed lag model is spatifielow in equation 1.
1. ALCPI, = a + ¥=™B;ALCPI,_; + By;YGAP + Y= 6,ALOILP,_; +
NIzl Bs;ALEXCH,_y + YiZ7" ByAINT,_y + X2 Bs;ALMS,_; +
8,LMS,_, + 8,LEXCH,_,; + 83LOILP,_; + ALCPI,_, + 8,YGAP,_,

Where

i
3

Y We—i = Ye-) =YGAP

L=

[N

YGAP is Hodrick —Prescott filtered trend of reatjut
Y is real GDP at 2005 constant prices

Y:—,IS computed potential output

LOIP is the logarithm of oil Price

LCPI is the logarithm of consumer price index

INT is Domestic maximum lending rates

LMS is logarithm of broad money M2
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LEXCH is the logarithm of nominal exchange rate

A is the first difference operator

The differenced variables except output gap andestin lending rates have been

transformed by deriving their natural logarithms.

The increase in broad money, international world pices, domestic maximum
lending rates, output gap and nominal exchange isagxpected to be positively
related to consumer price index a priori. Shont pass-through will be given by the
estimated coefficient. Whereas the long run indlatpass-through will be given by

the following formula Kiptui (2009).

2. YIETe; /(1 -XETBy)

4.5. Concluding Remarks

The chapter has presented the methodology employdte study. The chapter has
outlined the Phillips curve analysis of Inflatiosing the triangle model approach. It
has also outlined the specification of the ARDL milofbr determining the oil price

shock pass-through to inflation based on an augedddhillips curve approach.

It has also described all variables including tlegdostic tests used in the study. The

next chapter presents and discusses study findings.
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CHAPTER S

EMPRICAL FINDINGSAND ANALYSIS

5.0 Introduction

The chapter presents research results and intatipretlt presents and discusses
descriptive statistics, correlation matrix, lag@rdelection, diagnostic tests and the
ARDL model and the impact of oil shocks on aggregigmand and supply and

monetary policy on Inflation using the augmentedliphk curve.

5.1 Trend of Variablesand Results of Summary Statistics Correlation Matrix
and Unit Root Test

5.1.1 Trend of Variables

The first step taken was to investigate how thesptd variables used in this paper
behave as shown in figure 9. The variables displaynilar trend with slight variation
in Output Gap and Domestic Maximum Lending Ratebe Trend for log of
Consumer Price Index, log of Nominal Exchange Rai@ log of Broad Money M2
variables is positive and increasing, while thedréor log of International Oil Price
variable is varying but increasing with time. Thend for Domestic Maximum

Lending Rate and Output Gap variables is varyimgsscthe period.
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Figure 11: Plot of Variables

Source: Computed by author from data.

The second stage is to investigate the summaigtstatand correlation matrix of the
variables. The Unit Root Test was conducted tordete the order of integration of

each variable in the model
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5.1.2 Summary Statistics

The summary statistics of consumer price index Ij@Rernational oil price

(LPRICE), nominal exchange rate (LEXCH), output ¢&é), domestic lending rate

(INT) and broad money supply (LMS) are displayedable 1 below

Table 1: Summary Statistics

Consumer Price Exchange Rate Money Supply International Oil Lending Rates Output Gap

Index (LCPI)  (LEXCH) (LMS) price(LPRICE)  (INT)% (OG)

Mean 3.304490 2.792812 8.734882 3.377932 30.96738 0.000113
Median 3.588443 2.730430 8.611404 3.269569 27.00000 2013395.
Maximum 6.108439 5.983582 13.12726 4.848803 61.66667 2.19E+08
Minimum 0.311399 -0.223685 5.031091 2.314514 16.50000 2.75E+08
Std. Dev. 1.921108 1.980931 2.503260 0.693752 12.47235 67363806
Skewness -0.102120 -0.070329 0.177718 0.608877 0.761599 0.498512
Kurtosis 1.468857 1.436083 1.637020 2.229445 2.298096 5.989172
Jarque-Bera 13.12362 13.86912 11.24294 11.85439 15.93921 50.05976
Praobability 0.001413 0.000974 0.003619 0.002666 0.000346 0.000000
Sum 436.1927 377.0296 1187.944 462.7767 4211.564 0.013651
Sum Sq. Dev. 483.4760 525.8279 845.9522 65.45562 21000.54 5.45E+17
Observations 132 135 136 137 136 121

Source: Computed by author from data.

The standard deviations indicate that the varialbdsibit significant variation in

terms of magnitude suggesting that estimation \al$éemay introduce some bias in

the result.
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The probability of Jargue-Bera it significant hence we reject the null hypothesis

that the series are normally distributed.

5.1.3 Correlation Matrix
The correlation matrix of variables is displayedthe table 2below. The results
indicate a positive relationship between the depehdariable LCPI and all the other

variables However The exchange rate , money sugdptgrnational Oil price ,

Domestic lending rates have an inverse relatignsiith out gap. Similarly Domestic

lending rates have an inverse relationship witbrimtional oil prices.

Table 2: Correlation Matrix

Consumer  Exchange Money International

Price Index Rate Supply Oil price Lending  Output Gap
(LCPI) (LEXCH) (LMS) (LPRICE Rates(INT) (OG)

LCPI 1.000000 0.995770 0.989434 0.525678 @824  8.72E-05
LEXCH 0.995770 1.000000 0.986788 0.538408 W63  -0.024252
LMS 0.989434 0.986788 1.000000 0.614937 0.3315 -0.004788
LPRICE 0.525678 0.538408 0.614937 1.000000 68004 -0.015177
INT 0.624221 0.633965 0.531573 -0.068004 1.0000 -0.048999
OG 8.72E-05 -0.024252  -0.004788  -0.015177  -0.08899 1.000000

Source: Computed by author from data.
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5.1.4 Unit Root Test Result

The test for the stationarity of the series whielealled Unit Root Test was conducted
on the series using Augmented Dickey Fuller (ADRAYDA Phillips—Perron (PP)
methods. The null hypothesis is that the seriesabk is non stationary. If the
calculated ADF statistic is higher than the Mackingritical values then the null
hypothesis His not rejected and the series is non stationatiyei@ise rejection of
the null hypothesis implies that, the series idi@tary. Failure to reject the null
hypothesis leads to conducting the test on thediffce of the series. Refer to Table 3

(Adenuga et al., 2012).

5.1.5 Phillips-Peron (PP) Specification of Unit Root Test

Phillips and Peron (1988) use a non parametric ogeth correct for serial correlation

in the disturbance. Although the Phillips and Petests and the Dickey and Fuller
tests provide identical results the power of AugtadiDickey Fuller test is more than

the Phillips and Peron tests in the presence cathegmoving average components

(Adenugu et al, 2012).

The variables tested are LCPI, LEXCH, LMS, LPRIGHT, and OG. They have

been transformed by taking their natural logaritlexsept LMS and OG.
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Table 3: Unit Root Test Results

VARIABLES ADF PHILLIPS — PERRON

LEVEL ISTDIFFERECE REMARKS LEVEL I DIFFERECE REMARKS

LCPI -.6115 -4.3834 I(1) -.5617 -8.8992 I(1)
LEXCH -.0668 -8.647 I(1) -0.2654  -8.7105 I(1)
LMS 1.09 -3.81 I(1) .822 -12.49295 I(1)
LPRICE -.3561 -11.19 I(2) 822 -11.951 I(1)
INT -2.004 -8.617 I(1) -1.8673  -8.603 I(1)
0G -5.00 1(0) -1.28 -2.724 (1)

Source: Computed by author from data.

The results in the above Table 3 show that allaldeis except out gap were found to

be non stationary at levels. However they becaateostry after first differencing.
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5.1.6 Lag Order Selection
The Table 4 shows a combination of various sealaatriteria using VAR model.

Table4: Lag Order Selection

VAR Lag Order Selection Criteria

Lag LogL LR FPE

AIC SC HQ
0 194.9450 NA 0.002402

-3.195447 -2.807090 -3.037878
1 196.9040 3.323269 0.002362

-3.212572 -2.799942 -3.045155
2 214.2152 29.05798 0.001766

-3.503842 -3.066941 -3.326577
3 224.5655 17.18901 0.001495

-3.670813 -3.209639 -3.483700
4 252.8103 46.40208 0.000920

-4.157326 -3.671880 -3.960365
5 256.4520 5.917811*  0.000878*

-4.204500*  -3.694782* -3.997691*
6 256.6473 0.313905 0.000891

-4.190131 -3.656140 -3.973474
7 257.8191 1.862268 0.000889

-4.193198 -3.634935 -3.966693
8 258.5306 1.118087 0.000895

-4.188046 -3.605511 -3.951693

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (eac$t & 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

The results indicate that six lag lengths was iatid as optimum by LR, FPE,

AIC,SC and HQ. Mordi (2007) shows that typically fa given lag length p, the

values of these criteria will be ranked as AIG) (B HQ (P) =SC ((B). Schwarz

criterion penalizes the most inclusion of extraslaghile Akaike has lower penalty.
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Because of this all criterion will be necessaryirtdicate the same lag length. The
ARDL in this study was estimated with a lag of &significant variables were
removed sequentially while observing the Akaikeotniation criterion and Schwarz

information and the Serial Correlation LM test the model improvement.

5.2 The Bounds Test
To ensure that there is a long run relationshigvben the variables, a bounds test was
performed on the level variables lagged once. Fi@hle 5, the F —statistic was

found to be 2.97.
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Table5 Bounds Test

Wald Test:

Test Statistic  Value Df Probability
F-statistic 2.974897 (6, 79) 0.0114
Chi-square 17.84938 6 0.0066

Null Hypothesis: C(18)=C(19)=C(20)=C(21)=C(22)=C)2%

Null Hypothesis Summar

Normalized Restriction (= Value Std. Err.

C(18) -0.086297  0.026813
C(19) 0.053475  0.019535
C(20) 0.032338  0.011197
C(21) -0.000301  0.000471
C(22) -0.032359  0.016664
C(23) -2.91E-11  4.67E-11

Restrictions are linear in coefficients.

Source: computed by author from data.

According to Pesaran et al. (2001) asymptoticaaitbounds test for F-statistic Table

with no intercept and no trend, the F-test stasstor the lower and upper bounds at

10% is 1.81 and 2.93 respectively. Since the valiu¢he computed F-statistics

exceeds the upper bounds at 10% significance,oivstthat there is evidence of a

long run relationship

5.3 Diagnostic Tests

To ensure the reliability of the results severabramended tests were carried as indicated in

Table 6.
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Table 6: Diagnostic tests

TESTS P-VALUES
Jargue-Bera Normality 690
Breusch-Godfrey Serial Correlation LM(2lags) 2294
Breusch-Pagan-Godfrey Heteroskedasticity .0328
Ramsey Reset 1164

Source: Computed by authioom data.

From the results of the diagnostic tests, the &Rgra is insignificant indicating that
the residuals of the model are normally distribut&étde Breusch-Godfrey Serial
Correlation LM (2lags) indicates that there is eda correlation. However Breusch-
Pagan-Godfrey Heteroskedasticity test shows theretis Heteroskedasticity which
was resolved by applying a HAC (Newey-West) procedu

The empirical results also pass the stability t¢€t9SUM and CUSUM Squares

tests) as shown in Figure 12 and 13.

30
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Figure 12: Stability CUSUM Test Results

Source: Computed by author from data.
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| — CUSUM of Squares -——-—- 5% Significance

Figure 13: Stability CUSUM Squares Test Results

Source: Computed by author from data.

According to Brooks (2008; pp. 187-188), “the CUSWitatistic is based on a
normalized (i.e. scaled) version of the cumulatuens of the residuals. The null
hypothesis of perfect parameter stability, the CWWB&fatistic is zero; however, many
residuals are included in the sum (because theceegberalue of a disturbance is
always zero). The standard error bands are usyédiged around zero and any
statistic lying outside the bands is taken as ewddeof parameter instability.
Similarly, the CUSUMSQ test is based on a normdligersion of the cumulative
sums of squared residuals. Under its null hyposhedi parameter stability, the
CUSUMSQ statistic will start at zero and end thegle with a value of 1. In the
same vein, a set of standard error bands is uspialtied around zero and any statistic
lying outside these is taken as evidence of inktgbiSince the line is well within the
confidence bands, the conclusion is that the nygbthesis of stability is not rejected

(Adenuga et al., 2012 page: 20)
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5.4 Validity of the Augmented Phillips curve ARDL M odel
From the diagnostic tests indicated in sectiontBe2model can be reliably used to
conduct empirical test of the data and interpret tRsults since it passes the

recommended test.

5.5 Empirical Results
The empirical results contained in the Table 6 westmated using an ARDL model

based on the triangle model of Phillips curve whindids that the rate of inflation

depends on inertial, demand, supply and monetdigypo
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Table7: Empirical Results

Method: Least Squares

Dependent Variable D(LCPI)

Variable Coefficient Std. Error t-Statistid®rob.
D(LCPI(-1)) 0.377916 0.095831 3.943574.0002 ***
D(LCPI(-2)) -0.179465 0.071267 -2.518214€.0137 **
D(LCPI(-4)) 0.621381 0.066443 9.35210%.0000 ***
D(LCPI(-5)) -0.260559 0.089514 -2.91082®.0046 ***
D(LEXCH) 0.218339 0.026635 8.19742®.0000 ***
D(INT) 0.001938 0.001428 1.357088®.1783
D(LMS) -0.085751 0.034865 -2.45954D.0159 **
D(LMS(-2)) -0.062553 0.044243 -1.413869.1611
D(LPRICE) -0.031325 0.017175 -1.82388D.0717 *
D(LPRICE(-2)) 0.024969 0.010022 2.4913940.0147 **
LCPI(-1) -0.089374 0.028821 -3.101038.0026 ***
LEXCH(-1) 0.052461 0.020480 2.56158%®.0122 **
LMS(-1) 0.033432 0.012869 2.597919.0111 **
LPRICE(-1) -0.026956 0.012397 -2.174338.0325 **
D(LMS(-1)) -0.016001 0.043130 -0.37098D.7116
D(LEXCH(-1)) 0.021466 0.027715 0.77452%.4408

R-squared 0.853453 Mean dependent var 0.046857
Adjusted R-squared 0.825868S.D. dependentvar 0.065604
F-statistic 30.93864 Durbin-Watson stat  1.941910

Significant at 1% ***, significant at 5%** and sigincant at 10%*
Source: Computed by author from data.
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5.6 Inertiaasa Determinant of Inflation

The lagged consumer price indexes are includeldeinrodel to test whether previous
inflation levels have an impact on the presentlle¥énflation. The results in Table 6
show that consumer price index lagged one quaneérfaur quarters has a positive
impact on the inflation level at 1% level of sigo#nt. This indicates that factors that
cause inflation do not die away instantly.  Tlmsumer price Index lagged two
guarters and five quarters is also significantviitlh a negative sign which shows that
lagged inflation has a contemporaneous effect erdtel of current inflation levels.
The increase in inflation builds up expectationt tihélation is going to be persistent
but with time the expectation subside. But any oi®ck within this period is likely

to have an opposite effect to inflation.

5.7 Impact of Supply Shocks on Inflation

The volatility of the international oil price isdaluded in the model to test its impact
on the levels of inflation. The variable with a lafgzero is found to be significant at
10% with a negative sign contrary to apriori expgonh. The price of fuel is
government controlled and the pricing mechanism @dmiilt in price stabilization
fund as such any movement in international priceibis not immediately translated
into the adjustment of pump prices. In other situret the local pump price has been
reduced when the international price oil was risseg figure 7. The international oil
price lagged twice was significant and had a pesisign as expected. This can be
attributed to increase in local pump prices aftber price stabilization is depleted and

also persistence of increasing world oil priceschHbrces government to act.
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5.8 Monetary Policy response on Inflation

Exchange rate, Interest rates and Money supply imeheded in the model to test the
impact of monetary policy on inflation. The incream inflation would tend to
decrease real money balances and result in incfeaséemand for money. The
central bank may react by increasing interest raiagduce the demand for money
and reduce pressure on inflation. From the resotesest rates are insignificant but
with a positive sign as expected. Indicating thderest rates as an instrument of
monetary policy does not have impact on inflatigvhereas Exchange rate with a
zero lag was found to be significant at 1% levdie Tindings are similar to what
Jombo et al (2014) found. The exchange rate pasiaysed as a monetary policy to
fight inflation because the country relies heawatyimported materials as input for its

industry and imports most goods for consumption.

Money supply with zero lag was found to be sigmifitbut with a negative sign. As
shown in figure 5 money supply levels were decrepbut inflation was increasing.
This is similar to findings by Simwaka et al (yeamo argued that the relationship

between money supply and inflation had broken-down.

5.9 Short run and Long run Pass-through effect of Oil Price Changesand
Exchange Rate

The short run pass-through a coefficient is givg@jdfrom equation number 1 and

the long run pass- through is calculated using #oua. From the results the

estimated short run pass-through for Internatiomalprice is .03 which is the

coefficient of Iprice (-1)By;ls the autoregressive coefficient of the consunrerep

index which is 0.37 .The long run pass-through framoil price shock to inflation is
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computed using equation 1giving 0.05 percent. Heheeoil price pass-through to
inflation is 0.03 percent in the short-run, whergaghe long-run pass-through is .05

percent.

This suggests that a 10 per cent increase in ooudarice leads to a .003 percent
increase in inflation in the short-run and .005 ganmt in the long-run. From Literature
Adenuga et al (2012) and Kiptui (2009) found a lamd incomplete pass-through to
inflation as well due to a number of reasons onthei being a high component of
food prices in the CPI basket, controlled priceswadl as the volatility of the

exchange rate.

The exchange rate was found to be significantthénshort run a 1 percent change in
the exchange rate will cause .22 percent chamg&lation. This is a similar result
found by Jombo et al (2014). The long run pasgtiih rate is of exchange rate is

.35 percent which is higher than oil price changes

5.10. Concluding Remarks

This chapter has presented the study findings. fEselts from the study were

analyzed and interpreted in two forms; descripstatistics and regression analysis.
The results from the ARDL model indicate presentaroincomplete short run and
long run pass-through rate of exchange rate angricg shocks to inflation. The next
chapter concludes the study by presenting summfargsuilts, policy implications,

and limitations of the study and areas for furttesearch.
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CHAPTER 6

CONCLUSION AND POLICY IMPLICATION

6.0 Introduction

This chapter concludes the study by presentingtinemary of results in section 6.1,
policy recommendations in section 6.2 and limitasicof the study and areas for

further research.

6.1. Conclusions

The study has examined the pass-through leveltefriational oil prices to inflation
in Malawi. The study adopted a Phillips curve foralysis. The Phillips-Lipsey
model states that wage inflation is determined>mess demand in the labor market.
They establish a negative correlation betweenwioeviariables. However the Phillips
curve was modified by Samuelson and Solow in 1@6that it represents the relation
between rate of unemployment and rate of inflatrstead of the rate of change in
money wages and unemployment rate. A more gergrhnation is provided by
Adenugu (2012) where the Phillips curve is descrilas indicating the tradeoff
between inflation and a measure of economic sldmkgawith other variables that
affect price level by changing the cost of prodgcgoods and service. The Phillips
curve has been advocated as one of the instruraeailsable to policy makers to help
them choose an optimal position amongst variousboaations of inflation rates and

economic slack.

The oil price has been found to be significant had a long run effect on inflation.

However the results show incomplete pass-througimftation as the percentage is
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very small. This is attributed to the presenceuafl pump stabilization fund. Malawi
Energy Regulatory Authority newsletter explainst th@lawi continued experiencing
stabilized petroleum prices despite the global frede swings and in times when the
price stabilization fund failed to compensate foarsng global oil prices like in 2008,

government had forgone its revenue to ensure stablgrices.

The study has also found substantial pass-throegdld to inflation from exchange
rates, money supply and interest rates. This iteicahat a combination of the

monetary and supply factors have an impact onabe bf inflation.

None statistically significant relationship was eh&d between output gap and
consumer price index. This implies that changeaggregate demand do not play a
significant role in changes in consumer pricessTkiin line with other studies that
have concluded that inflation in Malawi is largelg a result of supply shocks than
demand shocks. Whenever there is insufficient supgl staple food inflation
increases because the share of food in the conspre index basket is high

compared to other items.

From the policy perspective the results bring ghtlithe effectiveness of domestic
anti- inflation policies. The fuel price mechanissmworking well as a policy to
contain fluctuation of international oil prices fnohaving a significant impact on
inflation. Monetary policy that target exchangéeras also a significant tool to
control inflation. Most importantly inflation in Mawi is caused by supply shocks
like scarcity of food as such the type of policesbe implemented should enhance

food production which will lead to growth of grodsmestic product
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6.2 Limitation of the Study and Areas of further Research

The study uses secondary Monthly data obtained R&fl and Quarterly
international oil price sourced from Quandi dat&ad$e monthly data was converted
to quarterly data for estimation. The transformatd the data has some shortfalls as
argued in some literature as it compromises thelttetween the periods. However
the data had some variables that were significadetermining the level of inflation

resulting from demand and oil shocks.

There is need for further research to determindetve of oil price pass-through to
inflation in the absence of price controls and stigate the cost of the fuel price
controls on the economin addition further research is needed on theathpf oil prices

fluctuation on non food CPI.
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APPENDIX A DATA USED IN THE ANALYSIS

HP FILTERED OUTPUT

OBSERVATIONS | LCPI LEXCH LMS LPRICE INT | GDP GDP GAP

1985Q1 0.931114 | 0.474431 | 5.827867 | 3.304442 17 1519546237 | 1541896384 | 22350146.65
1985Q2 0.958967 | 0.579176 | 5.894127 | 3.254886 19 1530441039 | 1559317260 | 28876221.37
1985Q3 0.988549 | 0.557003 | 5.958339 | 3.260018 19 1541202681 | 1576738137 | 35535456.18
198504 1.02029 0.531804 | 5.865334 | 3.282164 19 1551800749 | 1594159013 | 42358264.28
1986Q1 1.039216 | 0.553435 | 5.803024 | 2.845878 19 1562227040 | 1593302940 | 31075899.29
1986Q2 1.080109 | 0.59891 5.957391 | 2.367124 19 1572499825 | 1592446866 | 19947040.72
1986Q3 1.1272 0.643475 | 6.082675 | 2.400921 19 1582656797 | 1591590793 | 8933995.746
198604 1.179475 | 0.687498 | 6.05655 2.629488 19 1592748115 | 1590734719 | 2013395.359
1987Q1 1.229933 | 0.761794 | 6.013389 | 2.829284 19 1602829522 | 1597198030 | 5631491.423
1987Q2 1.292808 | 0.81096 6.263271 | 2.838103 19 1612955504 | 1603661341 | 9294162.191
1987Q3 1.360464 | 0.826804 | 6.426812 | 2.853593 20 1623177026 | 1610124653 | 13052373.08
198704 1.431746 | 0.772005 | 6.368873 | 2.796265 20 1633539244 | 1616587964 | 16951280.67
1988Q1 1.545219 | 0.894386 | 6.261492 | 2.682162 20 1644079159 | 1629428891 | -14650267.9
1988Q2 1.603152 | 0.923326 | 6.443336 | 2.676445 23 1654823173 | 1642269818 | 12553354.94
1988Q3 1.650132 | 0.991732 | 6.586034 | 2.532373 23 1665788534 | 1655110745 | 10677789.65
198804 1.687571 | 0.956434 | 6.507974 | 2.409944 23 1676984646 | 1667951672 | 9032974.068
1989Q1 1.696533 | 0.975672 | 6.495819 | 2.70805 23 1688414235 | 1673558865 | 14855369.92
1989Q2 1.72562 1.02478 6.601321 | 2.771547 23 1700074386 | 1679166059 | 20908326.67
1989Q3 1.754231 | 1.037026 | 6.709833 | 2.732201 23 1711952895 | 1684773253 | -27179642.5
198904 1.782607 | 1.018661 | 6.596964 | 2.801338 23 1724024494 | 1690380446 | 33644047.88
1990Q1 1.860923 | 0.992554 | 6.526348 | 2.81441 23 1736246926 | 1714435805 | 21811121.42
1990Q2 1.90806 1.060356 | 6.70237 2.642622 21 1748556906 | 1738491163 | -10065743.4
1990Q3 1.898619 | 1.002401 | 6.784306 | 3.158418 20 1760877519 | 1762546521 | 1669002.447
199004 1.846353 | 0.959242 | 6.692456 | 3.317212 20 1773125556 | 1786601879 | 13476323.5
1991Q1 1.90806 0.975151 | 6.641574 | 2.787067 20 1785218854 | 1825595501 | 40376647.17
1991Q2 1.976855 | 1.057049 | 6.8944 2.744061 20 1797083670 | 1864589122 | 67505451.81
1991Q3 1.986961 | 1.067001 | 7.054191 | 2.827314 20 1808671500 | 1903582744 | 94911243.55
199104 1.956803 | 1.003508 | 6.921395 | 2.866003 20 1819976028 | 1942576365 | 122600337.6
1992Q1 2.036447 | 1.025043 | 6.84215 2.746202 20 1831050257 | 1906964190 | 75913933.29
1992Q2 2.136924 | 1.22828 7.090271 | 2.877324 20 1842023818 | 1871352015 | 29328197.47
199203 2.225344 | 1.370741 | 7.164411 | 2.901422 20 1853073786 | 1835739840 | 17333945.56
199204 2.251993 | 1.450258 | 7.08459 2.844909 28 1864395567 | 1800127665 | 64267901.65
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1993Q1 2.320752 | 1.490448 | 7.098238 | 2.762117 28 1876173733 | 1843744040 | 32429693.43
1993Q2 2.367748 | 1.463792 | 7.279664 | 2.771547 28 1888552689 | 1887360414 | 1192275.088
1993Q3 2.376764 | 1.484475 | 7.457475 | 2.667228 31 1901656571 | 1930976789 | 29320217.24
199304 2.416211 | 1.491454 | 7.454527 | 2.606387 31 1915608771 | 1974593163 | 58984392.6

1994Q1 2.529189 | 1.742251 | 7.501303 | 2.544223 31 1930551003 | 1924042681 | -6508321.72
1994Q2 2.615447 | 1.953609 | 7.718389 | 2.692372 31 1946661849 | 1873492199 | 73169650.45
1994Q3 2.642148 | 2.045702 | 7.844123 | 2.762117 31 1964115824 | 1822941717 | 141174107.2
199404 2.852382 | 2.688899 | 7.903818 | 2.730029 31 1983041709 | 1772391235 | 210650474.7
1995Q1 3.081305 | 2.726426 | 7.934609 | 2.797485 31 2003480054 | 1846516259 | 156963795.3
1995Q2 3.229414 | 2.728018 | 8.289473 | 2.831054 52 2025339751 | 1920641283 | 104698467.7
1995Q3 3.308732 | 2.726454 | 8.358674 | 2.729812 55 2048431589 | 1994766307 | 53665281.57
199504 3.44218 2.726303 | 8.266601 | 2.757687 52 2072500922 | 2068891331 | 3609590.389
1996Q1 3.588777 | 2.72806 8.24057 2.806789 51 2097259562 | 2106734879 | 9475316.54

1996Q2 3.665568 | 2.724134 | 8.566586 | 2.848005 51 2122417066 | 2144578426 | 22161359.5

1996Q3 3.588109 | 2.728312 | 8.71442 2.941276 45 2147688913 | 2182421973 | 34733059.88
1996Q4 3.533079 | 2.7249 8.581169 | 3.063858 34 2172804432 | 2220265521 | 47461088.22
1997Q1 3.657704 | 2.73043 8.451865 | 2.961313 31 2197514661 | 2241315964 | 43801303.11
1997Q2 3.731314 | 2.731775 | 8.641638 | 2.863438 28 2221600300 | 2262366408 | 40766107.54
1997Q3 3.673586 | 2.846507 | 8.737752 | 2.871868 27 2244869426 | 2283416851 | 38547424.9

199704 3.663442 | 2.909397 | 8.646401 | 2.88331 27 2267155595 | 2304467295 | 37311699.74
1998Q1 3.830887 | 3.12464 8.698514 | 2.521988 32 2288316454 | 2326908506 | 38592052.4

1998Q2 3.914748 | 3.226311 | 8.957146 | 2.49191 35 2308232970 | 2349349718 | 41116747.59
1998Q3 3.929566 | 3.329583 | 9.091718 | 2.518449 36 2326810231 | 2371790929 | 44980697.89
199804 4.072484 | 3.731942 | 9.062208 | 2.447839 48 2343979022 | 2394232140 | 50253117.92
1999Q1 4.276062 | 3.778129 | 9.09576 2.403938 54 2359698242 | 2412441940 | 52743697.9

1999Q2 4.339117 | 3.775784 | 9.360251 | 2.725235 54 2373958198 | 2430651740 | 56693542.77
1999Q3 4.286836 | 3.772982 | 9.392112 | 2.979942 54 2386782159 | 2448861540 | 62079381.19
199904 4.342116 | 3.817196 | 9.350244 | 3.120013 52 2398228832 | 2467071340 | 68842508.36
2000Q1 4.537584 | 3.845 9.339079 | 3.192355 54 2408395720 | 2476792082 | 68396361.06
2000Q2 4.555114 | 3.926344 | 9.511686 | 3.215458 54 2417423356 | 2486512823 | 69089467.13
2000Q3 4.535835 | 4.116357 | 9.699597 | 3.318045 52 2425495016 | 2496233564 | 70738547.86
200004 4.642766 | 4.373953 | 9.701541 | 3.313085 53 2432837161 | 2505954305 | 73117143.63
2001Q1 4.807022 | 4.379123 | 9.685678 | 3.162109 59 2439720463 | 2474786725 | 35066261.91
2001Q2 4.783316 | 4.341425 | 9.898616 | 3.222686 62 2446461290 | 2443619145 | 2842145.405
2001Q3 4.783595 | 4.211166 | 9.922854 | 3.17408 52 2453397929 | 2412451565 | 40946364.16
200104 4.862908 | 4.17083 10.0028 2.903544 52 2460866888 | 2381283984 | 79582903.85
2002Q1 4.958172 | 4.262668 | 10.12155 | 2.996688 52 2469179087 | 2391404441 | 77774645.42
2002Q2 4.929184 | 4.330075 | 10.28146 | 3.189357 52 2478595703 | 2401524898 | 77070804.66
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2002Q3 4.923381 | 4.343372 | 10.33143 | 3.241637 51 2489329306 | 2411645355 | 77683951.12
200204 4.977423 | 4.416629 | 10.36942 | 3.219471 48 2501544297 | 2421765812 | -79778485.1
2003Q1 5.057943 | 4.495318 | 10.38968 | 3.351968 48 2515356524 | 2455065092 | 60291431.45
2003Q2 5.016396 | 4.514479 | 10.55516 | 3.194297 49 2530831971 | 2488364372 | 42467599.43
2003Q3 5.009301 | 4.614146 | 10.6284 3.277259 52 2547998945 | 2521663652 | 26335293.18
200304 5.069533 | 4.681545 | 10.66006 | 3.3141 47 2566859206 | 2554962932 | 11896274.58
2004Q1 5.155217 | 4.689756 | 10.71096 | 3.37357 42 2587398058 | 2585952318 | 1445739.782
2004Q2 5.123964 | 4.690369 | 10.8542 3.495951 39 2609593366 | 2616941704 | 7348337.881
2004Q3 5.115596 | 4.690904 | 10.88874 | 3.585931 33 2633422095 | 2647931090 | 14508994.85
200404 5.191289 | 4.690843 | 10.90875 | 3.571569 33 2658865801 | 2678920476 | 20054674.83
2005Q1 5.289277 | 4.694035 | 10.93515 | 3.724286 34 2685915109 | 2697939326 | 12024217.45
2005Q2 5.268373 | 4.763848 | 11.02345 | 3.864767 33 2714573176 | 2716958176 | 2385000.114
2005Q3 5.260096 | 4.81631 11.05888 | 4.013505 33 2744850677 | 2735977027 | 8873650.875
200504 5.341377 | 4.817666 | 11.08567 | 3.964661 33 2776759776 | 2754995877 | 21763899.85
2006Q1 5.446019 | 4.866442 | 11.13281 | 4.057767 33 2810307092 | 2769197916 | -41109176.3
2006Q2 5.414469 | 4.924317 | 11.1956 4.169479 33 2845485639 | 2783399954 | -62085684.9
2006Q3 5.381279 | 4.930158 | 11.25017 | 4.187651 33 2882262742 | 2797601993 | 84660748.28
2006Q4 5.441263 | 4.928867 | 11.25434 | 4.0488 30 2920566918 | 2811804032 | 108762885.5
2007Q1 5.533389 | 4.937586 | 11.32011 | 4.017862 29 2960273774 | 2878524054 | 81749720.24
2007Q2 5.491414 | 4.943378 | 11.44851 | 4.169962 29 3001190939 | 2945244075 | 55946864.24
2007Q3 5.451038 | 4.943929 | 11.53145 | 4.248108 28 | 3043074950 | 3011964096 | 31110853.24
2007Q4 5.512622 | 4.94111 11.56905 | 4.421346 27 3085647374 | 3078684118 | 6963256.174
2008Q1 5.610082 | 4.944844 | 11.63157 | 4.514203 27 3128610337 | 3142866304 | 14255966.98
2008Q2 5.570124 | 4.945204 | 11.79207 | 4.759335 27 3171661611 | 3207048490 | 35386878.93
2008Q3 5.537859 | 4.945601 | 11.88545 | 4.731525 27 3214507879 | 3271230676 | 56722797.07
2008Q4 5.604821 | 4.945919 | 11.86025 | 3.982799 27 3256877940 | 3335412862 | 78534921.99
2009Q1 5.703004 | 4.945943 | 11.87134 | 3.796844 27 3298536045 | 3410758465 | 112222419.4
2009Q2 5.654476 | 4.945955 | 11.94433 | 4.076331 27 3339295531 | 3486104068 | 146808537.1
2009Q3 5.612641 | 4.945954 | 12.05132 | 4.220498 27 3379039870 | 3561449671 | 182409800.4
200904 5.675726 | 4.961895 | 12.08222 | 4.323644 27 3417744294 | 3636795274 | 219050979.5
2010Q1 5.78133 5.007643 | 12.12086 | 4.328831 27 3455498038 | 3550162081 | 94664042.72
2010Q2 5.729916 | 5.015913 | 12.17239 | 4.356493 27 3492527245 | 3463528888 | 28998356.98
2010Q3 5.681991 | 5.015957 | 12.2611 4.304545 27 3529117222 | 3376895695 | 152221527.4
201004 5.738399 | 5.015958 | 12.34122 | 4.435216 27 3565535154 | 3290262502 | 275272652.4
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