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Abstract

The focus of this paper was to empirically estimate the threshold levels of inflation in the WAMZ, using the
conditional least square technique. The study also identified the determifiamtsvth in the WAMZ. The
empirical analysis uses annual data from 12110 for Ghana, Nigeria and Sierra Leone, and 12800

for the Gambiaand Guinea. The results showed that there exists a statistically significantrdong
negative relationship beteen inflation and economic growth for the WAMZ countries. Furthermore, the
empirical results strongly suggest the existence of threshold level of inflation for the WAMZ countries,
beyond which inflation exert a negative effect on growth. The resultdedvaainflation rate of 9 percent

as the optimal rate of inflation for the WAMZ countries. The results showed that WAMZ countries threshold
inflation rates lie within the convergence critemi of maintaining an inflation rate not exceeding 10
percent. Theesults are useful for policy makers in providing some clue in setting an optimal inflation
target. Policy makers should implement policies aimed at achieving the threshold inflation rate that is
consistent with higher economic growth. Thus, it is delrab keep inflation rate at least within the
threshold level in member countries, as it may help maintain sustainable growth. A sustainable increase in
growth can be achieved by directing monetary policy towards maintaining price stability.

Key Words: Irflation rate, Real GDP, threshold effect, WAMZ countrieSpnditional least square
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The conventional view in macroeconomics holdson specific economic structure of member states
that low inflation is a necessary condition for instead of single digit inflation for all member
fostering economic growth. Over the years, thestates? If so, what rate of inflation should the West
existenceof a link between these two variables has African Monetary Institute (WAMI) advis
become the subject of considerable interest andhember states to aia? More generally, at what
debate. It is widely believed that moderate andevel of inflation does the relationship between
stable inflation rates promote the developmentnflation and economic growth becomegative?
process of a country, and hence economic growth.
Low inflation levels pomote economic growth by Although the relationship between inflation and
making prices and wages more flexible (Lucas,economic growth reains controversial or
1973). On the other hand, high price level maysomewhat inconclusive, several empirical studies
create uncertainty and hamper economicconfirm the existence of either a positive or
performance. I nfl ati on negative elbtionshipr kettvees ¢hesa two omajort r y -’
international competitiveness, by making its macroeconomic variables. Mundell (1965) and
exports relatively more expensive, thosgatively  Tobin (1965) found a positive relationship betwee
impacting on the balance of payments. Moreoverthe rate of inflation and the rate of capital
inflation can interact with the tax system to distortaccumulation, which in turn, implies a positive
borrowing and lending decisions. High inflation relationship to the rate of economic growth. They
hampers economic growth due to the adversargued that since money and capital are
impact on efftient distribution of resources by substitutable, an increase in the rate of inflation
changing relative prices (Fisher, 1993). If highincreases capitalccumulation by shifting portfolio
inflation is detrimentalto the economy and low from money to capital, and thereby, stimulating a
inflation is beneficial, then it is natural to ask what higher rate of economic growth (Gregorio, 1996).
the optimal level of inflation for an economy is. Conversely, Fischer and Modigliani (1978) suggest
This debateraisesan interesting policy issue of a negative and nonlinear relationship between the
how much of inflation is too much; that is, how rate of inflation andeconomic growth through the
much inflation impedes economic growth. What new growth theory mechanisms (Malla, 1997).
level of inflation rate is required to propel growth
in the West African Monetary Zone (WAMZ A number of studiesttempts to identify threshold
member countries? levels in the inflationgrowth relationship. For
instance,Khan and Senhadji (2001) fourad 1%
Single digitinflation remainsone of the primary threshold level of inflation for ndustrialized
convergence criteria required for the formation of acountries, that is, an inflation rate beyond 1%
monetary union among member states of thewvould have negative effects on growth. Using the
WAMZ. But over the years, this objective has same countries, Burdekin (2000) found a threshold
become nearly elusive simply because apart frontevel of 8%. This result is consistent with the
internal country specific economdifficulties that  findings of Sarel (1996) which tested for stwal
besiege individual countries, external shocks likebreak and found that inflation is negatively related
hikes in oil prices, negative terms of trade, to growth after 8% for industrialized countries.
exchange rate depreciation, among othéx@ve  Furthermore, while, Ghosh and Phillips (1998)
invariably worsen the inflation pressure in theseobtained a 2.2% threshold level of inflation for
countries. The questionpractitioners and pizcy industrialized countries, the results of Judson and
makers seek to findnswers to is whetheshould  Orphanides (1996) showed a 10% threshold level.
we have individual specific inflation targets based

While some researchers foundh positive
2 The member states of WAMZ include: The Gambia, rellationship between inflat.ion and ngWth, e.g.
Guinea, Ghana, Liberia, Nigeria and Sierra Leone. Gillman et al (2002), Sweidan (2004), Thirlwall
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and Barton (1971), Mallik and Chowdhury (2001), of the WAMZ, which are characterisedy
othes such as Motely 1994), Andres and inflationary presures. The study also attempds
Hernando (1997), De Gregoria (1991), fouad identify the determinants of gwth in the WAMZ.
negative relationship. In view of these conflicting
results, it is apparent that the impact of inflation onFollowing the introduction, the rest of the paper is
real output growth is an unresolved issue in thestructured as follows. Section two discusses the
empirical literature. development and trends in inflation and economic
growth in the WAMZ countries. Sectiothree
The purpose fothis study is to empirically estimate provides the literature on inflation aretonomic
the threshold (optimal) level of inflation that is growth including the theoretical and empirical
conducive for economic growth in the countries ofliterature. Section four addresses thbeoretical
the WAMZ. This papeis anattempt to contribute framework and methodology, including the model
to the empirical debate v#vis inflation and specification, while section five presents the
economic growth naus. The studemployedboth ~ empirical resuk. The conclusion and policy
time series and panel data techniques in estimatingnplications of the studyare presented in section
the desirable threshold inflation rate for countriessix.



With the adoption of the convergence criteriondigit inflation is considered as one of the
aimed at ensuring macroeconomic stability toconvergence criteria for member countries to
underpin thestrength of the common curra@y, achieve. The WAMZ economies have experienced
price developments being tackled with renewed accelerated economic growth between 2001 and
vigor across the WAMZ countries. From a 2008, compared with the 1990s. In addition,
theoretical standpoint, price stability is seen as anflationary pressui® have also decelerated for
recipe for fostering strong economic growth. Themost of the countries in the zodaring this period.
WAMZ countries are on the verge of forming a The subsection provides trend analysis of inflation
monetary union wh a single currency and a and real GDP growth for countries of the WAMZ.
common Central Bank, and the attainment of single

2.1  The Gambia

In the early 1980s The Gambian economy wadrom an aveage of 11.3 percent during 198@ to
beset by series of adverse external and internét3.7 percent between 1985 and 1989, while real
shocks that resulted in a decline in economicGDP growth decling from an average of 4.6
activities and rising inflation. The country percent to 3.2 percent during the same period (see
experienced double digit inflation rate, which roseTables 1 &2).

Table 1: Inflation rates in the WAMZ

Country/Year 198084 1985-89 199094 199599 200004 200510
Gambia 11.3 23.7 7.7 3.7 9.0 4.4
Ghana 70.3 26.3 23.0 32.2 22.4 134
Guinea 32.2 35.2 1.3 4.4 11.8 20.6
Liberia 3.3 4.0 3.3 0.7 8.1 8.9
Nigeria 15.9 25.9 35.8 25.4 13.5 11.3
Sierra Leone 39.7 86.2 65.1 26.7 4.0 12.8

Sources: WAMI data base and IE®-ROM2011

Table 2: Real GDP Growth Rates in the WAMZ
Country/Year 198084 198589 199094 199599 200004 200510
Gambia 4.6 3.2 2.6 3.6 5.3 6.6
Ghana -1.2 5.2 4.1 4.4 4.6 65
Guinea 1.5 4.3 3.8 4.8 2.7 2.3
Liberia -2.5 -6.4 -31.0 15.1 0.7 6.6
Nigeria -3.9 5.7 3.6 2.5 6.2 6.7
Sierra Leone 2.9 -0.6 -2.8 -5.9 14.3 5.9

Sources: WAMI data base and IE®R-ROM2011

Despite the introduction of the Structural remained low in the early 1990s, averaging 2.6
Adjustment Programme (SAP) in 1986 which waspercent during 19994. The decline was partly due
aimed at revesing the economic dowturn of the  to slower growth in agriculiral output and tourism
early 1980s and setting the stage for a more stablas well as the Military Coup in 1994, which led to
macroeconomic environment, real GDP growthdisruption in economic activities in the tourism
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sector and suspension of cooperation from donosame vein, price stability was also restored,
countries. However, inflation declidsignificantly  attaining single digit inflation rate between 1995
during this period. Since 199%he countryhas and 2008. Critical investigation of Figure 1
experienced accelerated economic growth, as reakvealed that for lower levels of inflation rate, there
GDP growth increased from an average of 3.Gs some element of positive relationship between
percent during 19999 to 6.9 percent between inflation and real GDP growth, while at higher
2005 and 2008, arising from improved agriculturallevels of inflation, an inverse relationship was
output, increased tourist activities and favoueabl evident.

external sector development, among others. In the

Figure 1: Inflation and Real GDP Growth Ratesin the Gambia
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2.2 Ghana

Ghana’'s macroeconomi c pHeweven rthe abcanamic i Recoverly ePrograanmeé y
1980s was sluggish, characterised by high(ERP) adopted by Ghana in tharly 1980s sought
inflationary pressure amidst declining growth. to minimize both external and internal imbalances
Inflation rate averaged 70.3 percent between 198@and placed the economy on a path of sustainable
and 1984, largely informed by increased moneygrowth. Hence between the period 1985 and 1989,
growth for government deficit financing. To curb the Ghanaian economy grew by 5.2 percent, while
the high inflationary pressure, the governmentinflation decelerated to 26.3 percent. Furthermore,
instituted price control mechanisms, which between 1990 and 2008, real GDP growth
subsequently distorted relative prices, causedemained positive, averaging above 4.0 percent.
economic stagnation and severe shortage of goodacreased government expkture on
and consequently resulted in ectine in real GDP infrastructure, as well as increased economic
growth by-1.2 percent during the period. activities in the agriculture, services, and mining
sectors, among others contributed to the positive
growth rate during the period. During the period



1990 and 2004, inflation rate remained highgrowth. The relationship between inflation and real
avergying above 20.0 percent, largely explained byGDP growth seems ambiguous as evident from
excessive demand pressure sustained by excessitgure 2. However thégure showed some inverse
fiscal expansion and accommodating monetaryrelationship with higher levels of inflation rate.

Figure 2: Inflation and Real GDP Growth Ratesin Ghana
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2.3 Guinea

Inflation in Guinea was relatively high in the

1980s, incrasing from 32.2 percent between 1980Despite the hike in inflation rate, the Guinean
and 1984 to 35.2 percent during 1985 to 1989. The@conomy maintained positive growth during the
high inflation rate during this period was partly review period, with real GDP growth accelerating
attributed to increased money growth for financingfrom 1.5 percent between 1980 and 1984 to 4.8
government fiscal deficit, as well as the energypercent during 1995 and 1999, arising from
crisis and the peistent depreciation of the increased private sector investment as well as
Guinean franc. However, inflation deceleratedgrowth in the mining and agricultural sectors. Real
significantly during the 1990s, arising from fiscal GDP growth also increased from 2.7 percent
and monetary reforms, increased agriculturalbetween 2000 and 2004 to 3.1 percent during 2005
output and food production, relative stability of the and 2008. The growth momem during the 2000s
exchange rate and decline in ionfed prices. was due to increasl economic activities in the
Inflationary pressuracceleratedetween 2000 and mining, agricultural and services sectors. A critical
2008, as average inflation increased from 11.8&nalysis ofFigure 3, revealed some eviderafean
percent during 2000 and 2004 to 22.8 percentnverse relationship between inflation and
between 2005 and 2008, driven mostly by a rise ireconomic growth in Guinea.

nonfood prices, exchange rate depreciation and

increased money growth.



Figure 3: Inflation and Real GDP Growth Rate in Guinea
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2.4 Liberia

Generally, since 1980 the Liberian economy hagrowth rates) after the second civil war but this was
witnessed low inflationary trend except in 1998 far lower than the growth trajectory after the first
when inflation rate stoodbove 20.0percent(see  civil war (Figure 4).

Figure 4) The real GDP growth rate thdbeen in

the negative since 1980. The deterioration in thd~or Liberia, the relationship between initat and
economy was worsened by the first civil war as 5 real GDP growth was not clear in the 1980s and
year average real GDP growth rate declined from early 1990s as can be seen inurg4 Of course,
2.5 percent in 180-84 to-6.4 percent in 185-89  the war period, especially the first civil war, also
(the onset of the first civil war) andrther dwn to  distorted this relationship greatly. The relationship
-31.0 percent duringl1990-94. However, the appeared to be more tilted towards a pesithan a
country experienced positive growth between 1995egative relationship. During the late 1980s and
and 2004.The high growth rates recordelliring  early 2000s, it appeared there was a negative
this periodwere due to the economic resuscitationrelationship between inflation and real GDP
and relative peace experienced after the first civigrowth as can be seen from Figure 4. While real
war. Not long, the second civil war (199903) GDP growth rate increased after the first civil war,
eroded all the economic gains made after the firsinflation rate declined. During the second civil war,
civil war, and thereby pushing the economy oncereal GDP growth rate decreased, while inflation
again into a quagmire. As at ef003, the rate rose to doubldigit level. The second pegtar
economic decay was huge as real GDP growth ratperiod witnessed a blurred relationship between
stood at31.3 percentThe growth rate assumed an inflation and economic growth

upward trajectory (between 2 percent and 8 percent



Figure 4: Inflation and R eal GDP Growth Rates in Liberia
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2.5 Nigeria

Since the 1980s, the Nigerian economy hadof the June 1993 election accounted for the rise in
experienced episodes of high inflation. From Tableinflation rate in the 1990s.
1, inflation rate increased from an average of 15.9
percent between 198and 1984 to peak at an Real GDP growth which remained negative in the
average rate of 35.8 percent during 1990 and 1994arly 1980s, incresed to an average of 5.7 percent
The surge in inflation during the 1980s was partlyin the late 1980s, following the adoption of the
due to collapse in the world oil market, import Structural Adjustment Programme. Real GDP
restrictions, foreign exchange constraints, amongyrowth remained positive between 1985 and 2008,
others, whilst excess money @l severe largely informed by growth in both the oil and Ron
shortage in commodity supply and continuousoil sectors of the economy. Anssessment of
labour and political unrest following the annulment Figure 5 showed an inverse relationship between
inflation and real GDP growth.



Figure 5: Inflation and Real GDP Growth Ratesin Nigeria
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2.6 Sierra Leone

Sierra Leone experienced series oflationary by an average oR.9 percent between 1980 and
episodes in the 1980s and 1990s. Inflation ratel984, arising from increased economic activities in
increased from an average of 39.7 percent betweethe mining and industrial sectors, as well as
1980 and 1984 to 86.2 percent during 1985 andncreased private sector investmeHowever, the
1989 (Table 1). Monetization of government fiscal positive real GDP growth was short lived as it
deficit, removal of subsidy following the adoption declined significantly between 1985 and 1999,
of SAP as well as the persistent depreciation of thérom -0.6 percent during 19889 to -5.9 percent
leone accounted for the surge in inflationary between 1995 and 1999. The average negative real
pressure in the 1980s. Despite being high GDP during the 1990s was due to the combined
inflationary pressure ead@ the 1990s, as average effects of the civil conflict and military coup
inflation rate decelerated from 65.1 percentd’ et ats i n April 1992 and
between 1990 and994 to 26.7 percent between disruption of agriculture and mining, and the
1995 and 1999. The decline in inflation during thecollapse of public service, health and education.
1990s was partly due to a fall in local demand aHowever, despite the negative average real GDP
factories and businesses scaled down, whilst mosturing the 19909:DP growth rate was positive in
banks closed operatisto the public. The civil war 1992 (1.3%), 1993 (3.0%) and 1996 (5.0%). There
which officially endedn 2002 ushered in a climate was a resurgence of growth in the 2000s with real
of relative peace and stability. During the periodGDP growth rate averaging 14.3 percent and 6.8
20002008, average inflation dropped significantly, percent, respectively between 262004 and
due to increased business and consumer confiden@9052008. Whilst an inverse relahship was
following the restoration of peace and stability. maintained for most of the period between inflation
and real GDP growtha positive relationship
The count raett@y rgnmaioed tolhust in  remained prominent since 2004.
the early 1980s as real GDP growth rate increased



Figure 6: Inflation and Real GDP Growth Ratesin Sierra Leone
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_ _ within the aggregatelemand (AD) and aggregate
3.1  Theoretical Review supply (AS) framework. According to this model,
AS is assumed to be upward sloping in the short

Theoretical literature on the relationship betweenfun and changes in the demand side of the
inflation and economic growth reach a variety of @onomy affect both prices and output, arising
conclusiors about the responsiveness ofitput from changes in expectations, labour fordscdl

growth to inflation. This paper examines several@nd monetary policy, among others. They therefore
different economic theories and empirical studies@dvocated that there exist a positive relationship
on the inflatioreconomic growth nexus. A review between inflation and output, such that even if

of the theoretical literature is pursued: there is an increase in prices of goods in the
economy, output would not decline because
Classical Growth Theory producers hee to satisfy the demand requirements

of consumers.

The Classicalists, championed hle works of

Adam Smith, David Ricardo, and Karl Marx Endogenous Growth Theory

among others, presumed a supgiye driven . ) ]

growth model. Supply is specified as a function ofAccording to this theory, economic growth
land, labour and capital. Consequently, output erends on the rate .of return on capnal, which is
growth is driven by population growth, investment inversely related to |anaF|0n. Inflation decregses
growth, ad land growth, as well as the increase in the rate of return and this iurn reduces capital
the overall productivity. Smith assumed a self@ccumulation and hence reduces growth rate.
reinforcing growth (increasing return to scale) andAlternative _models examine how inflation directly
that savings creates investment, hence growtraffécs capital accumulation and hence output
Further assumption in this postulate is that incomérowth. High inflation drives down the return to
distribution, fast or slow, determines the rate atdeposits, resulting in slower rate of deposits
which the economy grows. Profit declines, rmtaccurr!ulatlon._ Given that.cap|tal is a fractllon of
necessarily because of decreasing marginal produé€Posits, decline in deposit rates will result in slow
of labour but because competition fdabour capital accumulation and hence lower output
drives wages up. Implicit assumption here is thedrowth.

suggestion of a negative ladonship between ]

inflation and growth through higher wage cbst. Neo-Classical Theory

Keynesian Theory The Neaoclassical theory datésack to the works
of Solow (1956), Swan (189 and Mundell (1963).

Keynesians’ explanat i onlhetheorgtigalreviey in dghe pegglassigat model mi

growth path is implicitly captured in the businessProduces different results in the inflatignowth

cycle concept (a short run phenomenon) developel € XUs . According to Mundel
in inflation reduces peopl
fall in the rate of returnomid i vi dual ' s r ea
3 Cultivating more of the land will bring about growth. balances. People save more by switching to
Ricardo later positioned the feature of land input being financial assets in order to accumulate the desired
variable in quality andfixed in quantity. But, in the wealth, thereby increasing asset prices, resulting in
assumption of Adam Smith, more land could beg decline in the real interest rate. Increased savings
conque_red_or annexed. This ;uggests that Adam Smithagit to greater capital asmulation and hence
by implication, preached colonialism. faster out put growt h. Th

) o ) framework also revealed a positive relationship
4To the extent that inflation is seen as a tax on profit
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between inflation and economic growth. It showedin the face of a tax system not fully indexed, even a

that higher inflation increases output growthrelatively low inflation imposes significant

although tempordy . Tobi n’' s sthad d dehdweight glasges ton the economiFeldstein

indi vidual ' s hold theirlo99@.sset i n interest earnit
assets during inflationary period. This leads to

greater capital intensity and hence promoteszarrg (1997) used a panel data for 100 countries
economic growth. over the period 1960990 and estimated growth
regression using Instrumental Variables (IV)
A variant of theneoclassical theory pioneerdny technique. He found a negative relaticipsh
Stockman (1981) found a negative relatiopshi petween inflation and economic growth. The result
between inflation and economic growth. According showed that a 10 percent inflation rate reduces real
to the Stockman mOdel, increase in the |nﬂat|0nGDP per Capita by 0.2% per year. S|m||ar|y' Bruno
rate results in a lower steady state level of outputand Easterly (1995) studied inflatigmowth
High inflation reduces the purchasing power ofrelationship for 26 countries over the 196D92
money, thereby forcing people to reduce theirpericd. They found a negative relationship between
purchasesf both cash goods and capital, resultinginflation and growth when level of inflation
in a fall in the steadgtate level of output. exceeds some threshold. At the same time they
showed that impact of low and moderate inflation
on growth is quite ambiguous.
3.2  Empirical Review

Fischer (1993) used crossctional da covering
Inflation-Growth Relationships 93 countries to investigate the nlmear

relationship between inflation and growth, using
While the controversies over inflatieconomic  the growth accounting framework in order to detect

growth linkage is yet unsettled, an appreciablethe channels through which inflation impacts on
consensushas been established. As Bruno and 9rowth. He found that inflation influences growth
Easterly S19%) summary reviewof inflation- by decreasing productivity growth and in\./estmenf[.
growth suggest, theories e subject can be The _result al_so showed that the effect of inflation is
classified hto three segments across the decades dforHlinear with breaks at 15 and 40 percent. In a
their emergence. Firss the traditional 1960s view related study, Sarrel (1995) used a panel data
of high growth-low inflation Phillips curve era, Sample of 87 countries over 21 years (}9890)
when inflation was believed to be positively t0 invesigate th_e relat|onsh|p between mﬂgtlon
correlated with economic growth in the short run,@nd growth ~with a fixed effect technique
and to some degree, the ¢prrun. Second are franjework..He found ewdgnce.of structural break
the1970s and the 89s inflationary experiential N interaction between inflation and growth.
era, which focused mainly on the short runHowever, the main findings of his study was that
behaviour During this period, the consensus asthe estimated threshold leveb®/8 percent, and an
restated by Brung&asterly (1995 was that |nflat|on.rate exceeding this thrgshold Wogld Igad
“ s t sation lofi hyperinflation had little output tO negative, powerful and robust impact of inflation
costs, whereas stesition of mere high inflation ©On growth.

was indeed costly.” The presumption of the 1980s
was a positiveshortrun relationship between Khan and Senhadji (2001) investigated the
growth and inflation. The third wave was the 1990sinflation-growth interaction using a panel data set
and the newgrowth theorist postulating an inverse on 140 countries (botmdustrial and developing)
relationship in the inflatiomgrowth nexus. This is over the period 1960998. They employed the
especially so, because the ngrewth theorists are  method of nodinear least squares to deal with
more concerned wit long run relationship. Not nonlinearity and nordifferentiability of the
only will persistent inflation reduces the level inflation threshold level in growth regression. Their
and/or growth rate of GDP in the long r(Barro, results showed an inverse relatioipstbetween
1991; Cozier and Selodyl992 and Fisherl993), inflation and growth, with estimates of the inflation
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threshold levels of -B percent for developed and Bangladesh annual data to investigate its
11-12 percent for developing countries. Mallik and experience regarding inflatieeconomic growth
Chowdhury (2001) also examined the short relationship. The paper e¢ioyed Engle and
and longrun dynamics of the relationshiptlseen  Granger (1987¢o-integtation procedure and error
inflation and economic growth for four South correction model to evaluate the shamh and
Asian economies: Bangladesh, India, Pakistan, anthng-run features in inflatioigrowth relationship;
Sri Lanka, using cantegration and error correction subsequently, it adopts Khan and Senhadji (2001)
techniques. Their results showed that themodel to estimate the threshold level for inflation
relationship between inflation and economicrate. The finding is consistemwith the consensus
growth was posive and statistically significant for of a longrun (strong) negative relationship. The
all four countries. They also found that the study posited a 6 percent threshold level of
sensitivity of growth to changes in inflation rates isinflation, above which inflation adversely affects
smaller than that of inflation to changes in growtheconomic growth. Faria and Carneiro (2001) also
rates. investigated the relationship betweenlatibn and
economic growth in the context of Brazil, a country
Lee and Wong (2005) estimated the thresholdhat had experienced persistent high inflation.
levels of infation for Taiwan and Japan using Analyzing a bivariate time series model (i.e.,
quarterly data set from the period 198802 for  vector auto regression) with annual data for the
Taiwan and 1972001 for Japan. Their estimation period between 1980 and 1995, thé&und a
of the threshold models suggests that an inflatiomegatve relationship between inflation and
rate beyond 7.25 per cent is detrimental for theeconomic growth in the shortn. However, their
economic growth of Taiwa On the other hand, result showed that inflation does not affect
they found two threshold levels for Japan, whicheconomic growth in the longun. Their empirical
are 2.52 per cent and 9.66 per cent. This suggestesults also support theuperneutrality concept of
that inflation rate below the estimated level of 9.66money in the long run
per cent is favorable to economic growth and
beyond this threshold value it isatmful for the  The review of literature indicates prevalence of
economic growth. significant differences among the results of
empirical studies, as the effects of inflation on
Mubarik (2005) estimated the threshold level ofgrowth are quite different across countries. Such
inflation for Pakistan using an annual data set frondivergences of results were quite wide in cases of
the period between 1973 and 2000. He employe@mpiricd studies which concentrated on estimation
the Granger Causality test as an application of thef threshold rate of inflation for individual
threshold model and therelevant sensitivity countries. These studies generally found that for
analysis of the model. His estimation of the economies with initially low rates of inflation,
threshold model suggests that an inflation ratemodest increases in the rate of inflation do not
beyond 9 percent is detrimental for the economiaffect longrun raes of real economic growth. But
growth of Pakistan. This in turn, suggests thatfor economies with initially high rates of inflation,
inflation rate below the estimated levél®percent further increases in the inflation rate have adverse
is favorable for economic growth. In the sameeffects on real economic growth.
spirit, Ahmed and Mortaza (2005) explored

13



This study adopts the KeynesiaAggregate equilibrium. Unlike the classical school of
Demand AD) and Aggregate Supply A§  thought that holds that the economy is always in
framework to explain the inflation— growth  full equilibrium (implying vertical Aggregate
relationship. The rationale for this framework is Supply curve) this Keynesian framework
based on the fact that prices and output argostulates that the economy can be below full
significantly determined by AD and AS. The AD is employment level, at least in the short run,
derived from an opeeconomy ISLM framework  implying upward sloping Aggregate Supply curve.
where the aggregate demand curve is a locus ofhe AS curve is derived from labour market
points showing the prieeutput combinations that conditions using the priegetting and Philligs
ensure internal and external equilibrium in thecur ve rel ationships togeth
economy. The internal equilibrium is obtained Algebraically, the relationship between price
when the goods and the money markets ar (inflation) and output (growth) can be derived
simultaneous equilibrium. The external equilibrium through the AD and AS formulations as outlined
is derived from the Balance of Payments (BOP)below.

4.1  Derivation of Price -Output Relationship in Aggrega te Demand
Framework

Suppose the opesconomy flexible price <M -BP framework is illustrated by the followirgguilibrium
relationships:

IS: r=A -al(lﬂ P) -zg(Y/ F), a, ,a ( (Productmarke? 1)
LM: r=5(D/P) +H(R/P) +bY/ B, ..b, 4 @ (Moneymarkey @)
BP: RP=-=B¥(ER -o(YP ,d00 ,<d (ExternalSec 3)
Where

I =Real interest rate

E/P= Real exchange rate

Y/ P=Real output

D/P =Real domestic credit
R/ P=Real foreign reserves

P =Price level
A B=A set of autonomous or exogenous variables

It must be noted that the external sectordomestic interest rate. Thus, the balance of
equilibrium condition is derived on assumption thatpayments equilibrium is determined solely by the
there is perfect capital rbdity across countries; current account (trade) balance.

hence, the international interest rate equals the

Substituting equation 3 into 2 gives

M: r=5(D/P) +088 +E/P) (WP g 0y @
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Rearranging equation ields:

Lm: r=U 4(D/P) +E/P) AP
Where
U:sz, gzlrbzgzzpbsd 39 7.

®)

Solving equations 1 and 5 simultaneously gives

Y/P=V ¥ (B (DA (6)

Where V is a set of atonomous or exogenous
variables(A- U )/(g3 +a2),

fy :(al' gz)/(g3 +az)’
f, :'91/(93"'32)

Assuming that each term, apart frovh is time
dependent, equation 6 can be written in growth
terms (after taking the logarithmic form and
differentiathg each term with respect to time) as

4.2
Framework

The labour market developments give rise to
wage and price settings. These in turn determine
the shorrun aggregate supply in the product
market. The key assumption here is thatha t
longrun, the aggregate supply function is
perfectly inelastic.

Labour Cost Function:

w=p -@(u u*) a.h [ a>0 G
Mark-up Price Function:p = W -/

9)
(10)

Where W =wage rate,0 =the rate ofiflation,
,0* =expected rate of inflationl =actual rate

of unemployment, " =natural rate of
unemployment, /7 =growth rate of labour

productivity, Y = growth rate of outputand
y* = potential (optimal) growth rate of output.

Aggregate Supply Functiopp = p +1a(y7 y*)
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y-p =fle -Jo A8 ) ™)
T\ _1,WP
Wh —; ==7—;
erey ut P P
o= LeHE g 1,4D.
E D
Rearranging equation 7 gives
y=fie-fd & f ®)

If f,>1 +f, according to equation 8, the

relationship between output growth and inflation
rate in the aggregate demand framework will be
negative. Otherwise, the relationship between
output growth and inflation will be positive.

Derivation of Price -Output Relationship in Aggregate Supply

From equations 9 and 10, the Phillips Curve can
be derived by substiting equation 9 into
equation 10 to obtain equation 11:

Phillips Curve:

P = b-lé“l U*) (1' 2)61 (11)
Okun's Law:

u-u = b(y y-*), b (12

By substituting equation 12 into equation 11, and
assuming labour productivity growth is zero, we
derive the shoftun aggregate supply function
whichis given as:

(13)



Making Y the subject of equation 13 gives
y=y {¥a, 4 p-) (14)

If expected inflation rate is assumed to be theaggregate supply framework, it is clear that
optimal inflation rate, then equation 14 dosst inflation rate has a positive relationship with output
only establish a positive relationship betweenand, more importantly, there is a threshold within
output growth and inflation but also highlights the which inflation rate will have a positive impact on

fact that when realised inflation rate is below thegrowth rde of output, and beyond which inflation

optimal rate, there would be a negative relationshigate will have a negative impact on output growth
between output growth and optimal inflation rate.

differential, and vice versa. Thus, within the

Restating the full employment output (potential output) as a function of factor inputs (since at full
employment all factor inputs are assumed to be fulipleyed), equation 12 can bespecified as

y = y(K.1) {¥a, B p- ) (15)
Where k™ and| are full employment (steady state) growth rates of capital and labour respectively.
The model for the study is adopted from the modetaking into consideration the consistency in the
developed by Khan and Senhadji (2001) which istheoretical framework as well as the structure of
based on the AEAS framework and has been the WAMZ economies. These modifications relate
widely used in the literature (E.g. Ahmed andessentially to the openness of the WAMZ
Mortaza, 2005; Mubarik, 2005; Seleteng, 2005) toeconomiesas well as their political and economic
estimate optimal inflation for both developed anddevelopments. The general empirical threshold

developing economies. However, some model is specified as follows:
modifications were made to the existing model

GROWTI—JZaO +3 INIES +§Q( DINE) x bt (16)
Where

GROWTH= DOLN RGDJ Real GDP growth rate

INF = DN(CPI) Domestic inflatiorrate, current and lagged values

DINF = DN(CPI) K The differential between observed inflation ral®L(N(CPI)) and the
assumed optimal inflation ratd<{( )

_& | DLN(CPI) >K
,O other\lee
X ={GROWTH,, INV,, APOPN, REX, TQT. OPEN. GEXP. O} A row

vector of other explanatory variables such as the laGiR@WTH

2=

INV = DLN(INVESTMENY? Growth rate of real investment
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APOPN= [N POPULATIOIN Active population growth rate

REX= DN EXCHANGERATE Real rate obxchange rate appreciation/ depreciation,
TOT = EXPORT VALUE INDEX IMPORT VALUE INDE3}Terms of trade
OPEN=( EXPORT + IMPOR)V GDPOpenness index
GEXP=DLN(GOVEXPENDOIURE 1 Growth rate of government expenditure

OIL = DLN(OILREVENUE?* Growth rate of oil revenue in real terms

b1 A column vector of coefficients
t  Time indicator; p=1, 2, ...,n; s=0, 1, 2, ...,n; and @=Error term

growth, though somef their lags may have

4.3 A Priori Expectations negative coefficients.

1 Government expenditure is expected to
promote real GDP growth, though some of its
lags may have negative coefficients.

1 Oil revenue growth (applicable only in the

case of Nigeria as at now) is expected improve

real GDP growth, but the Dutch Disease
problem may surface. Hence, the sign of the
relevant coefficient is indeterminagepriori.

Theoretically, the following rationships are

expected to emerge:

1 Inflation is expected to have a positive impact
on real GDP growth at low levels. However, if
inflation rate exceeds the optimal rate needed
for growth, it will begin to have a negative
impact on real GDP growth. Hencehet
expected signs of the relevant coefficients are

2,>0, g <0 4.4  Data Description and

1 Lags of real GDP growth will have positive Transformation
impact on current level of real GDP growth.

1 Investment growth is expected to have a
positive impact on real GDP growth, though
some of its lags may have negative
coefficients.

1 Population growth is also expected have
positive impact on real GDP growth, though
some of its lags may have negative
coefficients.

Data were sourced from WDI CEROM (2007),
IFS CDROM (2007), ADI CDROM (2009)and
World Economic Outlook DatabasBased on the
availability of data, the study utilized annual data
ranging from 1972010 for Ghana, Nigeria and
Sierra Leone and 198010 for the Gambia,
Guinea and LiberiaApart from variable which
are ratios, all thevariables undergo logarithmic
Yransformation and definition. Mdnal values are
transformed ito real values. US producer price
index is used to compute the bilateral real
exchange rates for the various countries.

improve real GDP growth. However,
excessie depreciation may also be harmful to
growth or the <turve theory may apply.
Hence, the sign of real exchange rate
depreciation may be indeterminate.

1 Terms of trade and openness index are
expected to have positive impact on real GDP

17



45 Estimation Techniques 16), conditional on a particat threshold level,
repeating the procedure for different threshold

values from 1 percent to 20 percent. Stationarity
o tests are conducted on the model variables using
study employed the conditional least square Augmented DickeyFuller (ADF) unit root test

technique. The idea is to minimize the sum Oftechni Lues. The estimations are carried asit
squared residuals or maximize the coefficient of _" ques.. 9
Eviews version 6.

determination in tb growth regression (equation

To estimatethe threshold level of inflationthe
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5.0 PRESENTATION AND ANALYSIS OF RESULTS

In this section empirical results ofinit root tests,
granger causality tests arttle optimal inflation 5§ 2 Optimal Inflation Estimation

estimation are presented andanalyzed The Results for the WAMZ countries
estimation wascarried out for each of the six

tri f the WAMZ. .
member countries of the 521 The Gambia

5.1 Unit Root Test Results The results revealed that,pat from real
investment growth, hthe variables had significant

: . )ﬁ’npact onreal GDP growth in the Gambia over the
1. For the Gambia, all the model variables were,qyiqg (Taple 3). Inflation rate had positive impact
found to be stationarat levels In the model for on real GDP growth. However, optimal inflation

Ghana, all the variables were found to be stationary, ifferential had a negative imr;act on real GDP
at Ieve!s except the terms of trade which was fo“n‘growth. The estimated modedatisfied all the

to be integrated of ord@me. Apart from active g, ngtic tests except the residual normality. test

_populatio_n growth,_inflation rate and openness The modelhad an explanatory powe(coefficient
index which were integrated of order ond, tae of determination)of 85.2 percent at the least

;/anallble_ls_hm thg %:“.nein nge.l Weredstlart:onary alassumed optimal inflation rate of 1 percent. After
evels. 1he vana em_t el elrla_n mode haveh_n(?] varying the assumed optimal inflatiorate, the
unit roots except active population growth which g, 1anatory power of the model increased until it

was integrated of ordeme. For N!gerla, all the reached a peak of 86.7 percent (while residual sum
variables were found to _be statlonary at IE“’e's'of squaresittainedts minimum of 0.002348) at the
except terms fotrade which was integrated of ;5qmed optimal rate of 9 percent.  Further
orderone. None of the _varlables in the Siera increases in the assumed optimal rate ledato
Leonean model has a unit root. dedine in the coefficient of determinatioand a
rise in the residual sum of squarddis result is
consistent with the findings of MubaraR0Q5) for
Pakistan.The estimation results therefore suggest
that the optimal inflation rate for the Gambia based
onthe 19862006 data is 9 percent.

The unit root test results are presented in Appendi

Table 3: Optimal Inflation Results for the Gambia (Dependent Variable: RGDP)

5% C 0.139853 0.0130 R% 0.858542
DCPI(-2) 0.123502 0.0440 RSS: 0.002495
D5*(OPINF5-DCPI) -0.060428 0.3014
DAPOPN -44.25053 0.0069
DAPOPN(-1) 73.96820 0.0069
DAPOPN(-2) -37.94490 0.0052
DREX 0.060005 0.0207
DREX(-1) 0.041808 0.1130
TOT 0.121154 0.0117
OPEN(-1) 0.142250 0.0001
OPEN(-2) -0.095667 0.0045
DRINV 0.012542 0.6308
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8%

C 0.132697 0.0145 R% 0.865794
DCPI(-2) 0.133155 0.0326 RSS: 0.002367
D8*(OPINF8-DCPI) -0.087916 0.1957
DAPOPN -45.64580 0.0048
DAPOPN(-1) 74.81826 0.0054
DAPOPN(-2) -37.40990 0.0046
DREX 0.057781 0.0196
DREX(-1) 0.041666 0.1029
TOT 0.123101 0.0094
OPEN(-1) 0.144752 0.0001
OPEN(-2) -0.094485 0.0039
DRINV 0.016832 0.5528
9% C 0.131313 0.0154 R’ 0.866854
DCPI(-2) 0.136709 0.0295 RSS: 0.002348
D9*(OPINF9-DCPI) -0.093460 0.1839
DAPOPN -45.48218 0.0046
DAPOPN(-1) 74.30529 0.0053
DAPOPN(-2) -37.05276 0.0048
DREX 0.057905 0.0185
DREX(-1) 0.042854 0.0927
TOT 0.123470 0.0090
OPEN(-1) 0.145628 0.0000
OPEN(-2) -0.094917 0.0037
DRINV 0.017319 0.5404
10% C 0.132102 0.0148 R’ 0.866356
DCPI(-2) 0.138790 0.0287 RSS: 0.002357
D10*(OPINF10-DCPI) | -0.094799 0.1894
DAPOPN -45.17413 0.0048
DAPOPN(-1) 73.88947 0.0055
DAPOPN(-2) -36.96670 0.0049
DREX 0.058466 0.0172
DREX(-1) 0.043848 0.0865
TOT 0.123629 0.0091
OPEN(-1) 0.146095 0.0001
OPEN(-2) -0.095457 0.0036
DRINV 0.017658 0.5340

Source: WAMI Staff Computations

The results further indicate that the determinants opositive impact on real GDP growth. However, the
real GDP growthjn the Gambia over the period overall
19832010 were inflation, active population growth population growth on real GDP growth was

rate, real exchange rate, terms of trade andhegative. This implies that the active population
openness index. Current active population growthgrowth rate was above what was required to propel

combined growth effect of active

rate had a negative impact on real GDP growthgrowth in he Gambian economy.
while in dynamic terms; active pofation had a
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Real exchange rate depreciation had a positivassumed optimal inflation rate of 1 percast
impact on real GDP growth rate over the studyaccounted for by the explanatory variabl@ddter
period. Increasing (favourable) terms of trade alsovarying the assumed optimal inflation rate, the
had a positive impact on real GDP growth in theexplanatory power of the model rose, reaching a
Gambia. In static terms, openness indead a peak of 90.7 percent at the assumed optimal rate of
positive impact on real GDP, while in dynamic 10 percent while the residual sum of squares
terms; it had a negative impact on real GDPdeclined to its minimum of 0.006239. Further
growth. However, the overall combined effect of increasesn the assumed optimal rateeyond 10
openness on real GDP was found to be positivepercentled to declines in the explanatory power
These results suggest that openness of the Gambiamd an increase in thesidual sum of squareé.
economy to theest of the world is relevant for similar result was obtained by Seleteng (2005) for
stimulating economic growth Lesotho.Thus, the optimal inflation rate for Ghana
based on the 7®-2006 data is 10 percent.

5.2.2 Ghana In addition toinflation rate, the key determinants of
real GDP growth rate in Ghana over the study
period were active population growth rate, terms of
trade, the real exchange rate and the dynamics of
real GDP growth. Past leV of real GDP growth
had significant impact on current level of real GDP
growth. This suggests that boosting economic
growth in the current period; itill have ripple
effect on economic growthin future Active
population growth had a negative impact real
GDP growth rate in static terms but a positive
impact in dynamic terms. Overall economic growth
impact of active population growth wassitive.

In the case of Ghana, thesults showed thapart
from real investment growtlthe coefficients of all
other variableswere statistically significant at the
conventional level(Table 4). While in dynamic
terms,the coefficient ofinflation ratewas found to
be postive validating related previous results by
Adenutsi (2011)optimal inflation differential had
a negative impact on real GDP growth. The
estimated modelas consistentwith economic
theory and also satisfied alhe diagnostic tests.
The result also showed that 90gdercent of the
variations in real GDP growth in Ghana at the least

Table 4: Optimal Inflation Results for Ghana : (Dependent Variable: RGDP)

5% C -0.215927 0.0000 R%0.901316
DRGDP(-1) 0.512606 0.0000 RSS: 0.006632
DCPI 3.978730 0.0000
D5*(DCPI-OPINF5) -0.039671 0.0000
DAPOPN(-1) 11.11371 0.0000
DAPOPN -10.05160 0.0000
DRINV(-3) 0.029343 0.1644
DTOT(-1) 0.067691 0.0016
DREX(-3) -0.049632 0.0022
DUM2 0.014480 0.0240
AR(L) -0.442080 0.0611
9% C -0.215927 0.0000 R% 0.901316
DRGDP(-1) 0.512606 0.0000 RSS: 0.006632
DCPI 2.215592 0.0000
D9*(DCPI-OPINF9) -0.022039 0.0000
DAPOPN(-1) 11.11371 0.0000
DAPOPN -10.05160 0.0000
DRINV(-3) 0.029343 0.1644
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DTOT(-1) 0.067691 0.0016
DREX(-3) -0.049632 0.0022
DUM2 0.014480 0.0240
AR(L -0.442079 0.0611
10% C -0.216431 0.0000 R%: 0.907165
DRGDP(-1) 0.512216 0.0000 RSS: 0.006239
DCPI 2.005379 0.0000
D10*(DCPI-OPINF10) -0.019961 0.0000
DAPOPN(-1) 11.18074 0.0000
DAPOPN -10.11588 0.0000
DRINV(-3) 0.029593 0.1512
DTOT(-1) 0.067483 0.0014
DREX(-3) -0.051531 0.0012
DUM2 0.016081 0.0107
AR(L -0.435518 0.0673
11% C -0.211652 0.0000 R%: 0.906874
DRGDP(-1) 0.524072 0.0000 RSS: 0.006258
DCPI 1.775747 0.0000
D11*(DCPI-OPINF11) -0.017719 0.0000
DAPOPN(-1) 11.35129 0.0000
DAPOPN -10.23745 0.0000
DRINV(-3) 0.033163 0.1146
DTOT(-1) 0.064493 0.0017
DREX(-3) -0.058770 0.0003
DUM2 0.019481 0.0033
AR(L) -0.382448 0.1233

Source: WAMI Staff Computations

The coefficient of terms of trade was positive asvariations in real GDP growth in Gwa(Table 5).
expected, but thiag of the real exchange rate had Inflation rate had positive impact on real GDP
a negative impact on economic growth, implying growth. However, optimal inflation differential had
that in dynamic terms real exchange ratea negative impact on real GDP growth. The
depreciation was depressed economic growth irestimated model passed all the diagnostic tests
Ghana. The dummy variable had a significantexcept the serial correlation test. Correlatiobust
positive impact on real GDP growth. Thigggests model wastherefore, estimatetb take account of
that the reforms in the 1980s and 1990s hadhe serial correlatianThe diagnostic test indicates
significant impact on economic growth in the that84.0percent of the variation in the dependent
Ghanaian economy. Overall, the Ghanaianvariable (with residual sum of squares of 0.000506)
economy could benefit greatly from improvementat the least assumed optimal inflation rate of 1
in the terms of trade but effort must be made topercent is accounted for by the explanatory
check the negative impaof trade openness and variables Increasing the assumed optimal inflation
the pasghrough effects of real exchange raterate led toan increasén the explanatory power of
depreciation. the model until it reached a peak of 84.1 percent

(with the residual sum squares reaching a minimum

of 0.000503) at e assumed optimal rate &f
5.2.3 Guinea percent. Further increases in the assumed optimal
rate led to declines in the coefficient of
determinationand an increase in the residual sum
squares.Hence, the empirical estimates point to an
optimal inflation rate ob percent for Guinea.

In Guinea, he results showed that the coefficients
of theexplanatory variables significantly explained
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terms. While real exchange rate depreciation had
The other determinants of real GDP growth rate inan overall combined positive impact on real GDP
Guinea were active population growth rate, realgrowth, the terms of tradkad both positive and
investment growth rate, real exchange rate andegatie influences in dynamic and static terms
terms of trade. Active population growth rate had arespectively However, theoverall effect of terms
positive impact on real GDP growth in dyamic  of trade on real GDP growth was found to be
terms. Real investment growth rate alsad a negative.
positiveeffecton real GDP growth rate in dynamic

Table 5: Optimal Inflation Results for Guinea: (Dependent Variable: RGDP)

3% C 0.082121 0.0001 R% 0.840755
D(DAPOPN(-1)) 1.088955 0.0646 RSS: 0.000504
D(DCPI(-1)) 0.067091 0.0226
D2*(DCPI- OPINF2) | -0.065849 0.0012
DREX 0.016928 0.0005
DREX(-1) -0.014205 0.0127
DRINV(-2) 0.052430 0.0001
TOT -0.132035 0.0001
TOT(-2) 0.080633 0.0014
AR(L -0.627755 0.0185
4% C 0.081605 0.0001 R% 0.841220
D(DAPOPN(-1)) 1.095961 0.0639 RSS: 0.000503
D(DCPI(-1)) 0.068986 0.0206
D3*(DCPI- OPINF3) | -0.068314 0.0012
DREX 0.017239 0.0005
DREX(-1) -0.014543 0.0115
DRINV(-2) 0.052970 0.0001
TOT -0.133706 0.0001
TOT(-2) 0.082496 0.0013
AR(L -0.620525 0.0203
5% C 0.081386 0.0001 R% 0.841221
D(DAPOPN(-1)) 1.093525 0.0648 RSS: 0.000503
D(DCPI(-1)) 0.070228 0.0195
D4*(DCPI- OPINF4) | -0.070950 0.0012
DREX 0.017601 0.0005
DREX(-1) -0.014771 0.0107
DRINV(-2) 0.053424 0.0001
TOT -0.134836 0.0001
TOT(-2) 0.083541 0.0012
AR(L -0.616949 0.0212
6% C 0.081398 0.0001 R% 0.840775
D(DAPOPN(-1)) 1.085710 0.0665 RSS: 0.000504
D(DCPI(-1)) 0.071279 0.0189
D5*(DCPI- OPINF5) | -0.073758 0.0013
DREX 0.018030 0.0004




DREX(-1) -0.014966 0.0101
DRINV(-2) 0.053945 0.0000
TOT -0.135560 0.0001
TOT(-2) 0.083923 0.0012
AR(1) -0.617508 0.0208

Source: WAMI Staff Computations

0.476691) at the assumed optimal rate of 7 percent.

5.2.4 Liberia Further increases in the assumed optimal rate led to
declines in thecoefficient of determination and an
increase in the residual sum squa&eimilar result

as obtained byee and Wong (20Q5or Taiwan

d JapanThe empirical results therefore suggest
that the optimal inflation rate for Liberia is 7
percent.

Theexplanatory variables included in thmpirical
model for Liberia are inflation rate, active
population growth, real exchange rate changes an
a dumny variable that captures the war period.
Variables such a®al investment growth, openness
index and terms of tradeere excluded from the
model due to unavailability of datdhe results
revealed thatal the variables, excepiag of
inflation, had sigrficant impact on real GDP
growth in Liberia (Table 6). While the current level
of inflation and the second lag of inflation had
positive impact on growth, the first lag offlation
had a negative impact; with the Overall effect of
inflation rateon real ®MP growth beingositive in
dynamic termsOptimal inflation differentialwas
found to have a negativenpact on real GDP
growth. The diagnostic tests of the model were

zit'lsgﬁﬁaorﬁz 4W't2rcé2? of'ntﬂipsgﬂggéﬁavargglbleson real GDP growth rate; howevene combined
GlgP rO\Q/lvth ;alt t?le least assumed optimal ianationeﬁeCt of real exchange rate depreciation on

9 °d Op economic growth was negative. Thus, topel
rate of 1 percent. After varying the assumed

optimal inflation rate, the explanatory power of the(‘:JrOWth in the Liberian economy, there is the need

model increased until it reached a peak of 73.2&;&(32; on both supply and demandide

percent (with minimum residual sum of squares of

The results further revealed thadtive population
growth, real exchange rate and real GDP growth
dynamics had significant impact on real GDP
growth. The past level of real GDP growth
impacted positively on the current level of real
GDP growth, implying thatincreasing economic
activities in the current period will positively
propel growth in the futureActive population
growth had a dynamic posit impact on real GDP
growth. The first and second lags of real exchange
rate had negative and positive impacts respectively

Table 6: Optimal Inflation Results for Liberia : (Dependent Variable: RGDP)

5% C 0.095330 0.0934 R?: 0.730306
DUM -0.298497 0.0013 RSS: 0.479567
DRGDP(-2) 0.569238 0.0003
DREX(-1) -3.189415 0.0014
DREX(-2) 1.894427 0.0643
D(DAPOPN(-1)) 14.23234 0.0001
DCPI(-1) -2.278852 0.0062
DCPI(-2) 0.743432 0.2427
DUM*DCPI 2.925544 0.0041
D5*(OPINF5-DCPI -1.003297 0.2691
6% C 0.097854 0.0810 R%: 0.730996
DUM -0.297563 0.0013 RSS: 0.478340
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DRGDP(-2) 0.566877 0.0003
DREX(-1) -3.200631 0.0014
DREX(-2) 1.882614 0.0636
D(DAPOPN(-1)) 14.21382 0.0001
DCPI(-1) -2.290642 0.0060
DCPI(-2) 0.744975 0.2405
DUM*DCPI 2.932300 0.0038
D6*(OPINF6-DCPI -1.088852 0.2586
7% C 0.100562 0.0695 R%: 0.731924
DUM -0.298306 0.0012 RSS: 0.476691
DRGDP(-2) 0.565509 0.0003
DREX(-1) -3.201762 0.0013
DREX(-2) 1.863325 0.0631
D(DAPOPN(-1)) 14.11742 0.0001
DCPI(-1) -2.291958 0.0057
DCPI(-2) 0.745862 0.2382
DUM*DCPI 2.931693 0.0037
D7*(OPINF7-DCPI -1.180628 0.2452
8% C 0.104805 0.0580 R?:0.729103
DUM -0.303250 0.0010 RSS: 0.481706
DRGDP(-2) 0.565480 0.0003
DREX(-1) -3.155313 0.0015
DREX(-2) 1.793614 0.0711
D(DAPOPN(-1)) 13.89561 0.0001
DCPI(-1) -2.236368 0.0065
DCPI(-2) 0.719771 0.2555
DUM*DCPI 2.971757 0.0034
D8*(OPINF8-DCPI) -1.131760 0.2887

Source: WAMI Staff Computations

5.2.5 Nigeria

The empirical results forNigeria revealed that, power as the residual sum of squares increased.
apart from openness index, all the variables hadrhus, the empirical results point to an optimal
significant explanation for real GDP growth in inflation rate of 13 percent for Nigeria.

Nigeria (Table 7). Inflationrate had an overall

positive impact on real GDP growth in dynamic Economic growth determinants iNigeria apart
terms. However, optimal inflation differential had a from domestic inflation r& over the period 1970
negative impact on real GDP growth. The 2010were dynamics of real GDP growth, terms of
estimated model passed all the diagnostic tests artdade, openness index, active population growth
returned explanatory power of 88.0 percenthat rate and the growth rate of oil revenue. The third
least assumed optimal inflation rate of 1 percentand first lags of real GDP growth had positiand
When the assumed optimal inflation rate wasnegative impacts on current real GDP growth rate.
increased, the explanatory power of the modelThe combined impact was, however, positive,
increased, reaching a peak of 88.2 percent (witlindicating that real GDP growth in Nigeria was
minimum residual sum of squares of 0.010737) adriven partly by its own dynamics. While the terms
the assumed pmimal rate of 13 percent. Inflation of trade had significant dynamic positive impact on
rates beyond 13 percent reduced the explanatomeal P growth, the openness index had not. The
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oil revenue growth also had a significant positivecapturing economic developments in the late 1990s
impact on real GDP growth in Nigeria which is and 2000s had a significant miye impact,
consistent with the related priori expectation. suggesting that real GDP growth had slowed down
Active population growth rate had static positive due to economic developments (both internal and
and dynamic negive impacts on real GDP growth external) in recent years. Overall, working on the
rate but with an overatombined negative growth supply and demandide factors could improve
impact. This may be explained by the high level ofeconomic growth in Nigeria.

unemployment in Nigeria. A dummy variable

Table 7: Optimal Inflation Results for Nigeria : (Dependent Variable: RGDP)

5% C 0.103688 0.2279 R% 0.880061
DUM -0.098200 0.0004 RSS: 0.010894
DRGDP(-3) 0.811443 0.0000
DRGDP(-1) -0.362084 0.0024
DCPI(-4) -0.166125 0.0005
DUM*DCPI(-1) 0.258641 0.0009
D5*(DCPI-OPINF5) | -0.161564 0.0003
DTOT(-1) 0.115520 0.0000
DTOT(-2) 0.058806 0.0170
OPEN(-1) 0.015050 0.6568
DAPOPN 9.442859 0.0073
DAPOPN(-2) -10.17496 0.0087
DOIL 0.016508 0.0331

12% C 0.112547 0.1931 R% 0.880702
DUM -0.102320 0.0003 RSS: 0.010836
DRGDP(-3) 0.831059 0.0000
DRGDP(-1) -0.368314 0.0021
DCPI(-4) -0.157608 0.0008
DUM*DCPI(-1) 0.274106 0.0005
D12*(DCPI-OPINF12) | -0.183289 0.0003
DTOT(-1) 0.118721 0.0000
DTOT(-2) 0.063447 0.0110
OPEN(-1) 0.016849 0.6174
DAPOPN 9.389585 0.0074
DAPOPN(-2) -10.79287 0.0059
DOIL 0.015248 0.0492

13% C 0.112423 0.1915 R* 0.881786
DUM -0.102154 0.0003 RSS: 0.010737
DRGDP(-3) 0.837087 0.0000
DRGDP(-1) -0.373734 0.0018
DCPI(-4) -0.155851 0.0008
DUM*DCPI(-1) 0.275399 0.0005
D13*(DCPI-OPINF13) | -0.190409 0.0003
DTOT(-1) 0.119830 0.0000
DTOT(-2) 0.064818 0.0095
OPEN(-1) 0.016053 0.6327
DAPOPN 9.371945 0.0073
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DAPOPN(-2) -10.77650 0.0058
DOIL 0.014955 0.0529
14% C 0.112009 0.1933 R% 0.881603
DUM -0.101763 0.0003 RSS: 0.010754
DRGDP(-3) 0.842909 0.0000
DRGDP(-1) -0.380106 0.0016
DCPI(-4) -0.154878 0.0009
DUM*DCPI(-1) 0.275400 0.0005
D14*(DCPI-OPINF14) | -0.197379 0.0003
DTOT(-1) 0.120622 0.0000
DTOT(-2) 0.066155 0.0085
OPEN(-1) 0.014815 0.6598
DAPOPN 9.334410 0.0075
DAPOPN(-2) -10.70854 0.0060
DOIL 0.014787 0.0559

Source: WAMI StéfComputations

_ Further, the empirical results indicate that, apart
5.2.6 Sierra Leone from domestic inflation rate the principal
determinants of real GDP growth in Sierra Leone

Theresults as shown in Table 8 indicated thdt,  over the period 1972010 were active population
the variables, except the dummy variable, hadgrOWth rate, real investment grovvth rate and real
significant explanation for real GDP growth in exchange rate. Active population growth had static
Sierra Leone over the study period. Inflation ratepositive and dynamic negative impacts on
had overall negativeythamic impact on real GDP €conomic growth. The combined growth impact of
growth. The optimal inflation differential also had active population growth was positive as expected
a negative impact on real GDP growth. Thea priori. The real investment growth had positive
estimated model passed all the diagnostic testénpact on real GDP growth in static and dynamic
except for serial correlation. This was correctedterms. Thus, suppigide factors contributed
and the model returned explanatory povwf 88.1 immenselyto real GDP growth in Sierra Leone
percent at the least assumed optimal inflation rat@ver the study period. The fourth lag of the real
of 1 percent. Increasing the assumed optimafExchange rate positive impact on real GDP growth,
inflation rate moved the explanatory power to aimplying that real exchange rate depreciation had
peak of 88.1 percent at the assumed optimal rate ¢fynamic positive influence on economic growth.
10%. This results is not at variant with that However, the poor performancé openness index
obtained by Seleteng (2005) for LesothBeyond and terms of trade suggest the external sector
this level, the explanatory power of the modelcontributed very little to economic growth in Sierra

began to fall. Thus, for Sierra Leone, the optimalLeone over the period under study. The coefficient
inflation rate is 10 percent. of the war dummy variable was not statistically

significant but shows a tendency ofpdessing real
GDP growth.
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Table 8: Optimal Inflation Results for Sierra Leone : (Dependent Variable: RGDP)

5% C -0.098282 0.0006 R2: 0.881295
DUM1 -0.003779 0.9391 RSS: 0.020649
DRGDP(-1)*DUM1 -0.440198 0.0789
DCPI(-4) 0.085984 0.0290
DCPI*DUM1 -0.134429 0.2269
D5*(DCPI-OPINF5) -0.017021 0.6254
DAPOPN 12.61468 0.0004
DAPOPN(-1) -14.34937 0.0008
DAPOPN(-3) 7.059281 0.0002
DREX(-4) 0.090835 0.0789
DRINV 0.095688 0.0085
DRINV(-1) 0.106283 0.0043
DRINV(-2) 0.083180 0.0334
AR(1 -0.608337 0.0366

9% C -0.098414 0.0005 R?: 0.881450
DUM1 -0.005299 0.9167 RSS: 0.020622
DRGDP(-1)*DUM1 -0.440480 0.0783
DCPI(-4) 0.086509 0.0288
DCPI*DUM1 -0.131333 0.2464
D9*(DCPI-OPINF9) -0.018637 0.6120
DAPOPN 12.68245 0.0004
DAPOPN(-1) -14.43042 0.0008
DAPOPN(-3) 7.073308 0.0002
DREX(-4) 0.091373 0.0781
DRINV 0.095405 0.0086
DRINV(-1) 0.106145 0.0042
DRINV(-2) 0.083033 0.0336
AR(1 -0.607670 0.0367

10% C -0.098519 0.0005 R?: 0.881457
DUM1 -0.005470 0.9143 RSS: 0.020620
DRGDP(-1)*DUM1 -0.440471 0.0782
DCPI(-4) 0.086515 0.0288
DCPI*'DUM1 -0.130957 0.2493
D10*(DCPI-OPINF10) -0.018932 0.6114
DAPOPN 12.69490 0.0004
DAPOPN(-1) -14.44596 0.0008
DAPOPN(-3) 7.079424 0.0002
DREX(-4) 0.091387 0.0780
DRINV 0.095448 0.0085
DRINV(-1) 0.106148 0.0042
DRINV(-2) 0.082969 0.0338
AR(1 -0.607746 0.0366

11% C -0.098638 0.0005 R?: 0.881455
DUM1 -0.005597 0.9126 RSS: 0.020621
DRGDP(-1)*DUM1 -0.440487 0.0782
DCPI(-4) 0.086494 0.0288
DCPI*DUM1 -0.130678 0.2518
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D11*(DCPI-OPINF11) -0.019192 0.6116
DAPOPN 12.70634 0.0005
DAPOPN(-1) -14.46064 0.0008
DAPOPN(-3) 7.086072 0.0002
DREX(-4) 0.091383 0.0780
DRINV 0.095512 0.0084
DRINV(-1) 0.106165 0.0042
DRINV(-2) 0.082906 0.0340
AR(1) -0.607809 0.0366

Source: WAMI Staff Computations

_ _ countries is pragrowth. The intersection of these
5.3  Optimal Inflation for the WAMZ ranges gives the optimal inflation rate for the Zone.

There is the eed to determine the optimal inflation
rate for the WAMZ as a whole. Two different This approach, which is the most common in the
methodologies were used in this regard. The firstiterature (Seleteng, 2005), tries to establish the
approach uses the estimates of inflation thresholdgange within which the inflationary effect is
in the member countries as established in th&ignificant. Underthis approach, a trend line is
previous section to armvat an optimal level of constructed for the explanatory powers of a given
inflation for the Zone, while the second model. The point®f intersection of the trend line
methodology employs panel data model estimatiordnd the explanatory power plot give the-growth
techniques. inflation range in each member country. From
Figures 7- 12, the ranges are as follows: The
Gambia, 711%; Ghana, 42%; Guinea, 3%;
5.3.1 Optimal Inflation for the WAMZ: Liberia, 39%; Nigeria, 914%; andSierra Leone,

e : : 7-12%. The intersections of these ranges are
ntry - ific Model Estimation : L L
Count y Spgc C odel Estimations ) depicted in Figure 13. The optimal inflation rate for
The optimal inflation for the Zone was obtained he \WAMZ, according toFigure 13 is 9%.

from the countryspecific inflation threshold However, a deviation of °2% could be

estimations. This is done by first working out the __. . . o - ;
T o ; ; AR maintained, giving a prgrowth inflationrange for
ranges within which inflation in the individual the Zone as-%l%g Prg 9

FIGURE 7: THE GAMBIA - EXPLANATORY POWER PLOTS
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Figure 13: Range of Pro-Growth Infla tion Rates in WAMZ Countries

Pro-Growth Inflation Rate (%

Range (%)

Country

3

4

5

6

7

8

NIGERIA

SIERRA LEONE

GHANA

GAMBIA

LIBERIA

GUINEA

9

10

11

12 13

14

~N N o1 N oo

WAMZ (Average)

Source’A u t haalucblationbased on Figures-12

31




As far as individual country analysis is concerned,5.3.2 Optimal Inflation for the WAMZ:

from Figure 13, it is quite apparent that there ispgnel-Data Model Estimations
only one common prgrowthoptimalinflation rate

for the WAMZ membe countries. This is the
annualpoint optimalinflation rate of 9%. Below
or beyond theannualoptimal inflation rate of 9%

A panel data model was also estimated to
determine the optimal inflation model for the
: ; . ) . WAMZ. Crosssection fixed effects estimation
the impact of inflation on economic growth will be ; ; .
technique waspplied. The results are reported in

mixed across countriedthough a®2% (implying . . I
) o able 8 and graphically depicted in Figure 14. The
7%-11%) will not harm majority of the WAMZ = yetaileq  estimation results are presented in

member countries (see Figure 1Bpr instance, a Appendix I
rate of inflation in excessf the optimal9% but '

within a margin of 2 (i.e. 41), will make Liberia gy, the results the values of thesuared have

and Guinea worseff, as thee countrieswill be  pee osgillating. The following ranges of values for
forced to the dowride of ther * L af f er LRV fed emerge with turning points73s, 8
al'thoqgh Fhe rest of the WAMZ countrles,. VIZ: 1196 and 1215% with optimal inflations of 4, 10
Nigeria, Sierra Leone, Ghana and the Gambia willy4 33 percent respectivelor each of the ranges,
‘St'” be within thg goo d ofsthlendr&spgctwe one Rsquared value is obtained for the countries.
Laffer curves. Similarly, with the exception of The panel data estimation results reflect

Nigf;eria, Elone_ of thef _ccf)lun_triesmill Suffer  gypstantially the asults of the countrgpecific
unfavourable impact of Inflation ‘on €conomic ,qe| estimations. Thus, judging from the

gro_wthl i thebrate of inﬂgtion falls belo(\;vAéhe individual country estimates, Range | may be too
optimal rate but ranges between 7 an O low for at least three countries in the Zone, while

striking to note IIS the facft the h(';iamlfj]la has th‘?Range 3 may be too high for at least two countries
narrowest survival range of 5, whilst the mode ofi\"tne” 7one. Thus, Range Il mFoes the most

the s_mvival range of 7 is asspciated with Ghana’desirable range with an optimal inflation rate of
Liberia and GuineaThese differences could be 10%. The entire Range Il {BL% inflation rate)

ZF]E][ibuted to a myriad of rgasor;s dincludin? could be appropriate for policymaking within the
ifferences I macroeconomic fundamentalsz,,o This result is consistent with the result

including  differences in absorption capacity, gpioinaq by Khan and Senhadji (2005) for
prudent management, the degredrafie openness peyepping countries.Both methodologies have,

and import dependency. therefore, delivered similar ranges of {@wth
inflation rates.
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Table 8: Optimal Inflation Results for the WAMZ z Panel Data Estimates

| RANGE

| R-SQUARED

| OPTIMAL INFLATION |

RANGE | (3-7%)

0.335419

0.335942

4%

0.335412

0.334744

~N|o o ]|w

0.334547

RANGE I1 (8-11%)

8 0.336595
9 0.337639
10 0.342185 10%
11 0.342121

12 0.343780
13 0.343925 13%
14 0.341943
15 0.341600
FIGURE 14: PLOT OF R-SQUARED VALUES
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Thefocusof this paper was to empirically estimate criteria  of maintaining an inflation rate not
the threshold levels of inflation in the WAMZ. An exceeding 10 percent. The results are useful for
assessment of the empirical results had beepolicy makers in providing some clue in setting an
acquired through the conditional least squareoptimal inflation target. #&licy makers should
techniqgue. The study also identifiedhe implement policies aimed at achieving the
determinants of growth in the WAMZ. The results threshold inflation rate that is consistent with
showed that there exists a statisticadignificant  higher economic growth. Thus, it is desirable to
long-run negative relationship between inflation keep inflation rate at least within the threshold
and economic growth for the WAMZ countries. level in member countries, as it may help rteiim
These results are consistent with the findings ofustainable growth. A sustainable increase in
Barro (1997), Khan and Senhadji (2001), Faria andgrowth can be achieved by directing monetary
Carneiro (2001)Adenutsi (2011),among others. policy towards maintaining price stability.
Furthermore, the empirical results strongly suggest
the existence of threshold levels for all thelt is important to caution that in relying on the
countries, beyond which inflation exert a negativefindings and conclusions of this study, it must be
effect on growth. The results revealed the noted that acommon sample data range was not
following ranges fotthe threshold inflation ratesf ~ used in this due to the traditional problems of data
the WAMZ countries; Gambia 7{11 percent), availability. Thus, whilst the results of Ghana,
Ghana 6-12 percent), Guinea 3(9 percent), Nigeria and Sierra Leone were based o dnnual
Liberia (39 percent),Nigeria ©-14 percent) and data ranging 1972010, those obtained for the
Sierra Leon€7-12 percent). Gambia, Guinea and Liberwere based on 1980
2010available figures.
The resus showed that WAMZ countries
threshold inflation rates lie within the convergence
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Table Al: Unit Root Test Results for the Gambia

APPENDIX |

VARIABLE ADF STATISTIC AT LEVEL ADF STATISTIC AT 15T DIFF__ | REMARKS
DAPOPN fé?g%lff& 1(0)
DCPI i.li,?slgg?(?%* ...... 1(0)
DREX :14.73294413201;;** ....... 1(0)
DRGDP fff?lj’s?g;;* ....... 1(0)
DRINV fs;?gfzz;g;* ....... 1(0)
OPEN ffffgg f;;** ...... 1(0)
TOT ffjlzg f;** ...... 1(0)
(..) MacKinnon Critical Values; ** 1% significance level; *1% significance level
Table A2: Unit Root Test Results for Ghana
VARIABLE ADF STATISTIC AT LEVEL ADF STATISTIC AT 15T DIFF__ | REMARKS
DAPOPN 2?3_16271(?1071&* 1(0)
DCPI :\’5?61322355; ...... 1(0)
DREX 2-32'214?5423}* ....... 1(0)
DRGDP | i puspasy ©
DRINV 2?3?(;59,228965&«* ....... 1(0)
oPEN (626765 2632000 @
S e w
(..) MacKinnon Critical Values; ** 1% significance level; *1% significance level
Table A3: Unit Root Test Results for Guinea
VARIABLE ADF STATISTIC AT LEVEL ADF STATISTIC AT 15T DIFF REMARKS
DAPOPN | (375 p0a+ (2.908064) @
B e B
DREX fé_lgzzfgf&* ....... 1(0)
DRGDP £.32'_7§835723235* ....... 1(0)
DRINV 2_32'_3;836124;5* ....... 1(0)
o | o e B
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-4.379535*

TOT (asse0es | 1(0)

(..) MacKinnon Critical Values; ** 1% significance level; *1% significance level

Table A4: Unit Root Test Results for Liberia

VARIABLE ADF STATISTIC AT LEVEL | ADF STATISTIC AT 15T DIFF | REMARKS

DAPOPN -2.112337 1(1)
(-3.66166)**

DCPI -4.490310~* | ... 1(0)
(-4.26273%**

DREX -4971113% | L 1(0)
(-4.26273%**

DRGDP -3.19967% | ... 1(0)
(-2.95402)*

(..) MacKinnon Critical Values; ** 1% significance level; *1% significance level

Table A5: Unit Root Test Results for Nigeria

VARIABLE ADF STATISTIC AT LEVEL | ADF STATISTIC AT 15T DIFF | REMARKS

DAPOPN -3.704350 1(0)
(-3.580623*

DCPI -3.010v80* | ... 1(0)
(-2.9484@)*

DREX -4.621243 | L. 1(0)
(-4.24364%*

DRGDP -4.126648 | ... 1(0)
(-3.587527]*

DRINV -4.324108* | ... 1(0)
(-4.24364%*

OPEN -4.573488 | ... 1(0)
(-4.27327**

TOT -2.012849 -5.864820** 1(1)
(-3.626784)** (-3.632900)**

DOIL -5.893814** 1(0)
(-4.243644)**

(..) MacKinnon Critical Values; ** 1% significance level; *1% significance level

Table A6: Unit Root Test Results for Sierra Leone

VARIABLE ADF STATISTIC AT LEVEL | ADF STATISTIC AT 15T DIFF | REMARKS

DAPOPN -4.423968** 1(0)
(-3.653730**

DCPI -3.500411* | ... 1(0)
(-2.95402)*

DREX -7.842902 | ... 1(0)
(-3.653730**

DRGDP -5.608373 | ... 1(0)
(-3.64634+*

DRINV -8.561833 | ... 1(0)
(-3.646342+*

(..) MacKinnon Critical Values; ** 1% significance level; *1% significance level
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APPENDIX 11

Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable Coefficient Std. Error t-Statistic ~ Prob.
C -0.026753 0.017417 -1.536055 0.1270
DCPI -0.002558 0.022593 -0.113240 0.9100
D3*(DCPI-OPINF3) -0.044073 0.021937 -2.009103 0.0466
DRINV 0.065310 0.015943 4.096426 0.0001
DAPOPN 2.087656 0.564997 3.694989 0.0003
DREX(-4) 0.025818 0.014445 1.787306 0.0763
Fixed Effects (Cross)

_GAM--C -0.014645

_GHA--C 0.003081

_GUI--C 0.001111

_NIG--C 0.000694

_SIL--C 0.005936

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.335419 Mean dependent var 0.025355
Adjusted R-squared 0.288323 S.D. dependent var 0.051818
S.E. of regression  0.043714 Akaike info criterion -3.352095
Sum squared resid  0.242689 Schwarz criterion -3.138957
Log likelihood 239.6185 F-statistic 7.121995
Durbin-Watson stat  2.268556 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error t-Statistic ~ Prob.
C -0.027132 0.017366 -1.562374 0.1207
DCPI -0.002550 0.022552 -0.113068 0.9102
D4*(DCPI-OPINF4) -0.044786 0.022012 -2.034617 0.0440
DRINV 0.065259 0.015936 4.095011 0.0001
DAPOPN 2.091097 0.564581 3.703801 0.0003
DREX(-4) 0.025749 0.014440 1.783135 0.0770
Fixed Effects (Cross)

_GAM--C -0.014849

_GHA--C 0.003129

_GUI--C 0.001173

_NIG--C 0.000643

_SIL--C 10.006045

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.335942 Mean dependent var 0.025355
Adjusted R-squared 0.288883 S.D. dependent var 0.051818
S.E. of regression  0.043697 Akaike info criterion -3.352882
Sum squared resid  0.242498 Schwarz criterion -3.139744
Log likelihood 239.6724 F-statistic 7.138712
Durbin-Watson stat  2.269950 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable Coefficient Std. Error  t-Statistic ~ Prob.
C -0.027431 0.017353 -1.580788 0.1164
DCPI -0.003061 0.022506 -0.136017 0.8920
D5*(DCPI-OPINF5) -0.044380 0.022094 -2.008724 0.0467
DRINV 0.065192 0.015942 4.089375 0.0001
DAPOPN 2.090537 0.564878 3.700862 0.0003
DREX(-4) 0.025733 0.014446 1.781327 0.0772
Fixed Effects (Cross)

_GAM--C -0.014725

_GHA--C 0.003059

_GUI--C 0.001275

_NIG--C 0.000554

_SIL--C '0.006053

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.335412 Mean dependent var 0.025355
Adjusted R-squared 0.288315 S.D. dependent var 0.051818
S.E. of regression  0.043714 Akaike info criterion -3.352083
Sum squared resid  0.242691 Schwarz criterion -3.138946
Log likelihood 239.6177 F-statistic 7.121748
Durbin-Watson stat 2.270913 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP

Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error  t-Statistic ~ Prob.
C -0.027979 0.017322 -1.615220 0.1087
DCPI -0.003486 0.022487 -0.155004 0.8771
D6*(DCPI-OPINF6) -0.043774 0.022156 -1.975697 0.0504
DRINV 0.064983 0.015948 4.074706 0.0001
DAPOPN 2.096703 0.564970 3.711178 0.0003
DREX(-4) 0.025721 0.014454 1.779521 0.0775
Fixed Effects (Cross)

_GAM--C -0.014643

_GHA--C 0.002980

_GUI--C 0.001538

_NIG--C 0.000346

_SIL--C 0.006113

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.334744 Mean dependent var 0.025355
Adjusted R-squared 0.287599 S.D. dependent var 0.051818
S.E. of regression  0.043736 Akaike info criterion -3.351078
Sum squared resid  0.242935 Schwarz criterion -3.137941
Log likelihood 239.5489 F-statistic 7.100424
Durbin-Watson stat 2.274358 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error  t-Statistic ~ Prob.
C -0.028270 0.017303 -1.633865 0.1048
DCPI -0.003839 0.022442 -0.171047 0.8645
D7*(DCPI-OPINF7) -0.043651 0.022204 -1.965881 0.0515
DRINV 0.064938 0.015950 4.071411 0.0001
DAPOPN 2.096011 0.565099 3.709105 0.0003
DREX(-4) 0.025753 0.014456 1.781535 0.0772
Fixed Effects (Cross)

_GAM--C -0.014568

_GHA--C 0.002944

_GUI--C 0.001643

_NIG--C 0.000237

_SIL--C 10.006140

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.334547 Mean dependent var 0.025355
Adjusted R-squared 0.287389 S.D. dependent var 0.051818
S.E. of regression  0.043743 Akaike info criterion -3.350783
Sum squared resid  0.243007 Schwarz criterion -3.137645
Log likelihood 239.5286 F-statistic 7.094155
Durbin-Watson stat 2.275368 Prob(F-statistic) 0.000000

43



Dependent Variable: DRGDP

Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error  t-Statistic ~ Prob.
C -0.027948 0.017280 -1.617389 0.1083
DCPI -0.002166 0.022565 -0.095970 0.9237
D8*(DCPI-OPINF8) -0.046730 0.022617 -2.066106 0.0409
DRINV 0.063191 0.015934 3.965662 0.0001
DAPOPN 2.065254 0.565401 3.652724 0.0004
DREX(-4) 0.025226 0.014442 1.746691 0.0831
Fixed Effects (Cross)

_GAM--C -0.014241

_GHA--C 0.003398

_GUI--C 0.002092

_NIG--C -0.000368

_SIL--C 10.005747

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.336595 Mean dependent var 0.025355
Adjusted R-squared 0.289583 S.D. dependent var 0.051818
S.E. of regression  0.043676 Akaike info criterion -3.353866
Sum squared resid  0.242259 Schwarz criterion -3.140729
Log likelihood 239.7398 F-statistic 7.159637
Durbin-Watson stat 2.286151 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error  t-Statistic ~ Prob.
C -0.028033 0.017250 -1.625112 0.1066
DCPI -0.001258 0.022636 -0.055561 0.9558
D9*(DCPI-OPINF9) -0.049225 0.023268 -2.115581 0.0363
DRINV 0.062816 0.015929 3.943547 0.0001
DAPOPN 2.055252 0.565318 3.635568 0.0004
DREX(-4) 0.025613 0.014423 1.775851 0.0782
Fixed Effects (Cross)

_GAM--C -0.013812

_GHA--C 0.003620

_GUI--C 0.002219

_NIG--C -0.001035

_SIL--C 10.005818

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.337639 Mean dependent var 0.025355
Adjusted R-squared 0.290700 S.D. dependent var 0.051818
S.E. of regression  0.043641 Akaike info criterion -3.355441
Sum squared resid  0.241878 Schwarz criterion -3.142303
Log likelihood 239.8477 F-statistic 7.193161
Durbin-Watson stat 2.291791 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error t-Statistic ~ Prob.
C -0.028293 0.017141 -1.650655 0.1013
DCPI 0.003767 0.023132 0.162843 0.8709
D10*(DCPI-OPINF10) -0.057127 0.024619 -2.320396 0.0219
DRINV 0.060505 0.015946 3.794390 0.0002
DAPOPN 2.027943 0.564125 3.594844 0.0005
DREX(-4) 0.029208 0.014411 2.026786 0.0448
Fixed Effects (Cross)

_GAM--C -0.013076

_GHA--C 0.002801

_GUI--C 0.002911

_NIG--C -0.001282

_SIL--C 10.005931

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.342185 Mean dependent var 0.025355
Adjusted R-squared 0.295568 S.D. dependent var 0.051818
S.E. of regression 0.043491 Akaike info criterion -3.362327
Sum squared resid  0.240218 Schwarz criterion -3.149190
Log likelihood 240.3194 F-statistic 7.340383
Durbin-Watson stat  2.304029 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP

Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable Coefficient Std. Error t-Statistic  Prob.
C -0.028188 0.017148 -1.643800 0.1027
DCPI 0.003028 0.023006 0.131600 0.8955
D11*(DCPI-OPINF11) -0.057380 0.024758 -2.317598 0.0221
DRINV 0.060463 0.015949 3.791009 0.0002
DAPOPN 2.019713 0.564602 3.577230 0.0005
DREX(-4) 0.029044 0.014406 2.016052 0.0459
Fixed Effects (Cross)

_GAM--C -0.012984

_GHA--C 0.002670

_GUI--C 0.003231

_NIG--C -0.001321

_SIL--C 0.005821

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.342121 Mean dependent var 0.025355
Adjusted R-squared 0.295499 S.D. dependent var 0.051818
S.E. of regression 0.043493 Akaike info criterion -3.362229
Sum squared resid  0.240241 Schwarz criterion -3.149092
Log likelihood 240.3127 F-statistic 7.338279
Durbin-Watson stat  2.303465 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable _Coefficient Std. Error t-Statistic ~ Prob.
C -0.027954 0.017131 -1.631810 0.1052
DCPI 0.003316 0.022919 0.144689 0.8852
D12*(DCPI-OPINF12) -0.060015 0.025124 -2.388701 0.0184
DRINV 0.061125 0.015897 3.845038 0.0002
DAPOPN 1.996384 0.564922 3.533909 0.0006
DREX(-4) 0.028439 0.014370 1.979021 0.0500
Fixed Effects (Cross)

_GAM--C -0.013418

_GHA--C 0.002678

_GUI--C 0.003317

_NIG--C -0.001276

_SIL--C 10.006023

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.343780 Mean dependent var 0.025355
Adjusted R-squared 0.297276 S.D. dependent var 0.051818
S.E. of regression 0.043438 Akaike info criterion -3.364754
Sum squared resid  0.239636 Schwarz criterion -3.151617
Log likelihood 240.4857 F-statistic 7.392504
Durbin-Watson stat  2.304038 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable Coefficient Std. Error t-Statistic  Prob.
C -0.028103 0.017119 -1.641587 0.1031
DCPI 0.002898 0.022837 0.126875 0.8992
D13*(DCPI-OPINF13) -0.060949 0.025450 -2.394871 0.0181
DRINV 0.061502 0.015882 3.872368 0.0002
DAPOPN 1.991114 0.565145 3.523195 0.0006
DREX(-4) 0.026854 0.014348 1.871671 0.0636
Fixed Effects (Cross)

_GAM--C -0.013148

_GHA--C 0.002773

_GUI--C 0.003341

_NIG--C -0.001645

_SIL--C '0.006100

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.343925 Mean dependent var 0.025355
Adjusted R-squared 0.297432 S.D. dependent var 0.051818
S.E. of regression 0.043434 Akaike info criterion -3.364976
Sum squared resid  0.239582 Schwarz criterion -3.151839
Log likelihood 240.5009 F-statistic 7.397286
Durbin-Watson stat  2.306089 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable Coefficient Std. Error t-Statistic  Prob.
C -0.029427 0.017084 -1.722469 0.0874
DCPI 0.002339 0.022902 0.102149 0.9188
D14*(DCPI-OPINF14) -0.059288 0.025667 -2.309856 0.0225
DRINV 0.062362 0.015884 3.926049 0.0001
DAPOPN 2.018594 0.564770 3.574189 0.0005
DREX(-4) 0.026359 0.014369 1.834373 0.0689
Fixed Effects (Cross)

_GAM--C -0.012769

_GHA--C 0.002094

_GUI--C 0.003526

_NIG--C -0.001682

_SIL--C 0.006457

_Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.341943 Mean dependent var 0.025355
Adjusted R-squared 0.295309 S.D. dependent var 0.051818
S.E. of regression 0.043499 Akaike info criterion -3.361959
Sum squared resid  0.240306 Schwarz criterion -3.148821
Log likelihood 240.2942 F-statistic 7.332475
Durbin-Watson stat  2.309136 Prob(F-statistic) 0.000000
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Dependent Variable: DRGDP
Cross-sections included: 5
Total pool (unbalanced) observations: 137

Variable Coefficient Std. Error t-Statistic  Prob.
C -0.029796 0.017073 -1.745216 0.0834
DCPI 0.001404 0.022771 0.061673 0.9509
D15*(DCPI-OPINF15) -0.058878 0.025656 -2.294908 0.0234
DRINV 0.062288 0.015890 3.919863 0.0001
DAPOPN 2.025721 0.564583 3.587995 0.0005
DREX(-4) 0.026361 0.014373 1.834084 0.0690
Fixed Effects (Cross)

_GAM--C -0.012678

_GHA--C 0.001882

_GUI--C 0.003535

_NIG--C -0.001613

_SIL--C 0.006536

Effects Specification

Cross-section fixed (dummy variables)

R-squared 0.341600 Mean dependent var 0.025355
Adjusted R-squared 0.294942 S.D. dependent var 0.051818
S.E. of regression 0.043510 Akaike info criterion -3.361438
Sum squared resid  0.240432 Schwarz criterion -3.148301
Log likelihood 240.2585 F-statistic 7.321321
Durbin-Watson stat  2.310709 Prob(F-statistic) 0.000000
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