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Relationship between Inflation and Stock M arket Returns;

Evidencefrom Nigeria
Douglason G. Omotor*

The linkage between stock prices and inflation ieesn subjected to extensive research in the pasidés and
has arouse the interests of academics, researcpesstitioners and policy makers globally, partiatly since
the 1990s. The issue has been the apparent anavhdhe negative relationship between inflation atdck
market returns as most studies in the industridlizzonomies have shown. This paper investigates thi
relationship using monthly and quarterly data ofjélia for the period 1985 to 2008. The findingste$ paper
seem to suggest that stock market returns maygean effective hedge against inflation in Nigeria.
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1. Introduction

The last two decades have been a tranquil for igerfdn economy. Inflation rate for example, rosarkedly in

the fourth quarter of 2008 reaching a 3-year high%ol per cent in December from its single digitdl of 7.8 per
cent at end of March, 2008. Precisely, the inflatrate was 6.5 per cent in December 2007. Thetiofiary

pressure which continued into 2009 as some soliesit (notably the Central Bank of Nigeria, 2009ay have
been attributed to rising food prices, inefficiamtd poor transport services, port congestion, degien of the
naira and the rush to spend budgetary allocatigrgolernment agencies before fiscal year end (Sam2009).
During the same periods, the Nigerian capital magkperienced a bullish trend when it started tbary2008 at
58,580 (with a market capitalization of N10.284litmn), and went on to achieve its highest valueresf 66,371
on March 5, 2008,with a market capitalization obaibN12.640 trillion (Aluko, 2008). The capital rket has
since the March 5 to October, 2008 lost about N&i#&n, over 26.7 percent; as market capitali@atstood at
N9.11 trillion. Nigeria equally faced a major deel in portfolio equity flows perceived to be cdated with the
sharp fall in stock market. For instance, foreigmtiplio investors withdrew $15 billion from the dfrian capital
market in January 2009 (Ajakaiye and Fakiyesi, 2008e All Share Index (ASI) consequently shredtaltshare
of 67 per cent from March 2008 to March 2009.

In attempt to find some reprieves for the contiraibearish trend in the market, the Central BanKigéria took

over the management team of 8 commercial banksteféefrom August 14, 2009 as the illiquidity inetltapital

market dove-tailed into the money market. The actiescribed as a hybrid attempt to restructurestbasks as a
result of their debt exposure to the capital markéteginning to have its toll on the average galngrice level as
analysts speculate precautionary cash balancesp@zée left to be answered is if the sharp movemiengeneral
prices (inflationary) during these years have amkage with the bullish/bearish capital market doabed

activities before and after the 2008 crash.

This paper investigates the relationship betwedtation and stock market returns using Nigerianadat
Specifically, we effect the analysis by exploridgg tdistinct impacts of inflation on the stock mdrketurns at
different time horizons, and also test the Fishgpothesis by examining the relationship betweer), (b
contemporaneous inflation and stock market retuaind, (c) between inflation and money on the onedhand
between inflation and real activity on the otheheToutcomes of the analyses are expected to beraemse
importance to investors particularly, in reachimgional decisions on asset allocation and advantewofethe
literature on financial economies.

The rest of the paper is organized as follows:ndne sections briefly review some related literatand presents
the historical perspective and performance of Négecapital market. Section 4 presents the modgh dources
and measurements. Section 5 discusses the re&aitison 6 explains the role money and economiwiacplayed
in the inflationary process, while the last secttoncludes the paper.
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2. Review of Some Related Literature

The linkage between stock market returns and ioflaif any has drawn the attention of researcherd a
practitioners alike particularly since the twerttigentury. The foundation of the discourse is thehér (1930)
equity stocks proclamation. According to the gelimzd Fisher (1930) hypothesis, equity stocks regme claims
against real assets of a business; and as suchsenay as a hedge against inflation. If this hallden investors
could sell their financial assets in exchange fal rassets when expected inflation is pronounaedsuch a
situation, stock prices in nominal terms shouldyfuéflect expected inflation and the relationshigtween these
two variables should be positively correlatedante(loannides, et.al., 2005:910). This argument o€lstmarket
serving as a hedge against inflation may also inttpdy investors are fully compensated for the insthe general
price level through corresponding increases in naimstock market returns and thus, the real retuensain
unaltered.

Further extension of the hedge hypothesis positssince equities are claims as current and fugareings, then it
is expected that in the long run as well, the stmekket should equally serves as a hedge agaiitesion. Fama
(1981) however, put up a proxy hypothesis whenrgee the relationship between high rates of iiifaeind
future real economic growth rates as negative. ¥ithvat rationalize the negative co-movements betwgtation
rates and real stocks returns however differ.

The inflation illusion hypothesis of Modigliani arfdohn (1970) point's out, that the real effect ofiation is
caused by money illusion. According to Bekaert &mhstrom (2007:1), inflation illusion suggest thaten
expected inflation rises, bond yields duly incredes because equity investors incorrectly discogat cash flows
using nominal rates, the increase in nominal yiddds to equity under-pricing and vice versa.

Feldstein’s (1980) variant of the inflation andcsteonarket returns theoretical nexus, suggestsinflation erodes
real stock returns due to imbalance tax treatméimv@ntory and depreciation resulting to a fallreal after-tax
profit. Feldstein further observed that the failofeshare prices to rise during substantial inflatwas because of
the nominal capital gains from tax laws particylaHistoric depreciation cost (Friend and Hasbrou®81). In
Fama’'s (1981) hypothesis, which is based on moreyamd theory; correlation between inflation anctlsto
market returns is not a causal one; rather, it $puwious relationship of dual effect. Yeh and (2009:168) in
explaining the Fama’s hypothesis observed thatehson for the revised correlation is because vifation is
negatively related to real economic activity, ahdré is a positive association between real agtimitd stock
returns, the negative relationship and stock rethoids. This flow of relationship according torthes not direct.

Hoguet (2008), explanation of stock-inflation nality is anchored on two stances as outlined fraam®narino
(1999); 1) that companies can pass on one-for-ostsicand 2) that the real interest rate which stors use to
discount real cash flows does not rise when imftatises and in addition, inflation has no longrtemegative
impact on growth.

The appropriate direction of the relationship oe theutrality between inflation and stock marketumes
relationship have equally generated a large bodgvafence in the empirical literature. Earlier $ésdby Bodie
(1976), Nelson (1976), and Fama and Schwert (19/&r¢ aroused by the rising inflation of the 197#she US.
According to Alagidede and Panagiotidis (2006)séhstudies compared the inflation hedge propesfiesmmon
stocks with those of other financial and real Malga for the US. They found that common stock ae®goor
hedge against unexpected and expected inflatiomndther development, Firth (1979) and GultekB8@) found
reverse evidence using UK data. Jaffe and Mand€ll&#6) also report a negative relation betweemahstock
returns and concurrent rates of inflation over slsample periods but a positive relation over thecimlonger
period 1875-1970. In another vein, Marshall (19892jued that the negative relationship between gttckns and
inflation will be less pronounced during periodsemhinflation is generated primarily by monetarycfluations.
Studies that have agreed with this proposition Greaham (1996), who found a positive relationshipsmeen
common stocks and inflation in the USA (1976-198ajing the period money rather than real activigsvihe
cause of the inflation. Spyrou (2004) study of ¢éemerging economies further provide evidences tleat suggest
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equity providing an effective hedge against inflatiand that the inflation could be explained byignificant
relationship between money and consumer pricdseieinerging markets.

Rapach (2002) employed data of 16 OECD countrigietermine the direction of the correlates. He nlezbthat
long-run inflation neutrality exists in the stoclkarkets of the countries. Following the methodologKing and
Watson (1997) in the establishment of time seriepgrties, Rapach explained that the long-run Figfffects
exists if the long-run real stock returns do ngprnd to a permanent inflation shock ( Yeh and 2009: 169).
Studies on the inflation-stock return maxim for tdigerian economy as the scan on the literaturealed are
however relatively sparse. The available few froomn search equally have their limitations. Subaid &alihu
(n.d.)using an error correction model to investgtite effects of exchange rate volatility on thge¥ian stock
market though found exchange rate volatility toregsgong negative impact on the Nigerian stockkatrthe rate
of inflation did not have any long run relationshifth stock market capitalization. The reason forlong run
relationship as adduced by the authors is the eweiig participation of the government in the markést, the
cointegration result which authors claimed to urdere this reason was not reported. Second, whiatken
(stock exchange or foreign exchange) governmericgation is overbearing is not explicitly definddowever,
in either of the two markets, government partiéggraiover the years has been eroded. ConsequenitbairSand
Salihu findings may be misleading.

Daferighe and Aje (2009) using annual data analtthedimpact of real gross domestic product, inflatand
interest rates on stock prices of quoted compani@éigeria from 1997-2006. The results among ottstrewed
that low inflation rate resulted in increased stgeices of quoted firms in Nigeria. Daferighe afyg study
suffers from misspecification drawbacks and spuim@lationship. A high Rwith suspected highly autocorrelated
residuals signify that the conventional significtedts are biased. The integrated process of thebles was not
analyzed, neither are the individual test of thiesefor random walks checked. The short data gpamly ten
points using a multiple regression technique ipjmapriate.

Table 1. Summary of Some Previous Studies

Author(s) Sign
Kessel (1956) Positive
Nelson (1976) Negative
Jaffe and Mandelker (1977) Negative
Fama and Schwert Negative
Firth (1979) Positive
Fama Negative
Gultekin (1983) Negative
Pearce and Ripley (1988) Neutral
Lee (1992) Neutral
Amidhud (1996) Neutral
Samarakoon (1996) Positive
Anari and Kolari (2001) Neutral
Croshy (2002) Neutral
Spyrou (2001) Negative
Mark Neutral
loannides et.al. (2004) Positive
Akmal (2007) Positive
Yeh and Chi (2009) Negative
Baekaert and Engstrom (2009 Positive

Source Author’s compilation

Yaya and Shittu (2010) examined the predictive pavienflation and exchange rate on Nigeria’'s stookatility.

The QGARCH model shows a significant relationshipnfiation and exchange rate to conditional stochrket
volatility. This study however did not test whetleguities are a good hedge against inflation. Turihier creates
the impetus for our study which sets out to deteendgirection of relationship between equities arihiion on the
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one hand; and if stock market returns providedftectve hedge against inflation in Nigeria on gexond hand.
However, some other previous studies (not on N&genihich attempt to empirically establish the di@t of
relationships between inflation and stock returns summarized in Table 1. The progeny is howevilr st
inconclusive as the puzzle rears.

3. TheHistorical Perspective and Performance of Common Stocks

The historical monthly behavior of the nominal (aedl) stock prices along with the general pricgebnfor the
periods of 1985(1)-2008(12) are presented in Fgdréo 4. The two series as shown in Figure 3 iatkied to
each other. In real terms, economic units expee@nice highest spike in 2005. This may not be uneoted with
the new political order of return to democratic gmance in the country in late 2003. The stockxnalkich stood
at a value of 58,579.77 ofi"2anuary 2008 with market capitalization of N10.28#on), attained its peak value
of 66,371.2 on 8 March 2008 (market capitalization, N12.640 triffjoSince this unprecedented height, the stock
index has been exhibiting secular bearish gyrafidre index declined to 50,393.88 on“23uly, 2008 along a
capitalization of N10.091 trillion with a continuetkcline to 33,754.11 and a market capitalizatibiNg.405
trillion. A noticeable rise to 38,018.44 (markedpdalization of N8.390 trillion) was experienceth d7th
November, 2008. The rise was short-lived as theketaveaned to 28,028.01 with capitalization recafrtN6.213
trillion and further decline to 20, 827.17 on 31cBmber, 2009 (market capitalization was N4.988dni). Since
the start of the bearish market, the lowest thieshb20,618.71 and a market value of N4.904 wemrded on
14 December 2009. Also from March 5, 2008 to 14 dbgmer 2009, the capital market lost well over N8.73
trillion, or about 61.2 per cent.

4. Model Specification, Data Sources and M easur ements
4.1. Mode specification

In this study, we apply a simple model in the eation of the relationship between stock returns iarfidtion,
following the lead by Spyrou (2001) as:

STK, = A1 + A ,.CPL + &, (1)

where, STKis return on the stock portfolio for Nigeria an&lds the rate of inflation ; is a constant, and, is
the slope coefficient that captures the sensitigitthe stock returns to inflation level. is the stochastic term
which assumes the properties ~Nif), Economic theory as implied in the Fisher effagpports the existence of
a linear relationship of the above system. Othedist that have previously estimated this formireddr relation
include Jaffe and Mandelker (1976), Choudhry (20@hd Alagidede and Panagiotidis (2006) among sther
Graham (1996) has argued elsewhere that althougtsitinple model of analysis does not distinguistwieen
expected and unexpected components of inflatiom,réflsulting quantitative evidence are not differént is a
priori expected to be positive. The reason is becausenfierging economies unlike industrialized econorages
previous empirical studies have shown, inflatioa primarily caused by money rather than real dgtignd the
effect may appear less pronounced (Marshall, 1998puld the estimated results of Equatiort (@)low this
pattern, we shall then investigate whether indédesl proposition holds for Nigeria. Such a relatiotiowing
Spyrou (2004) is functionally stated as:

LCPI =f (LM2, LRGDP) )

The objective here is to examine whether consumee$(LCPI) are related more to money supply (LM@ay /or
economic activity (LRGDP).
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Figure 1. Stock Price Index Figure2. Consumer Price Index
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Figure3. Stock Price Index and the Consumer Price Index X X
Figure 4. Real Stock Prices
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The time series characteristics of the variablesgoations (1 and 2) will be investigated to detemtheir levels
of integration or presence of unit root (statiotyari The level of integration of the variables tvetorder of
autoregressive process (AR1) of the variablestisidered by applying the augmented Dickey-FulldDEAtests.
The objective is to determine whether the undeghgtochastic process that generated the seridsecassumed to
be invariant with respect to time (Pyndyck and Riibd, 1998:493). The ADF is specified when is
autoregressive to eliminate serial correlationrodrs and it takes the form:

P
AYt :0'+,8[ +éY1-1+Z /]l AYt-1+CI (3)

j=1
If all the variables are found to be I(1), thasli®uld the ADF unit-root tests show that the vdealeject the null
for their first differences, then we shall test five cointegration of the variables. According toaer
representation theories (Granger, 1987), if twoiabdes are non-stationary that is I(1), and theesehave
cointegrating relationship among them, then theadyin function can be represented as an error d¢a@mnec
mechanism (Engle and Granger, 1987). The erroectbon mechanism (ECM) according to Qayyum (2085) i
popularized by David Handry through a number ofdisl (Hendry, Pagan and Sargan, 1984; Hendry and
Ericsson, 1991; Hendry and Mizon, 1993).

In order to impose the cointegrating vectors onethier correction model, should the variables heniategration

relationships, Equation (1) will be transformed limgarilization and incorporation of a differencederator 4)
and lagged error term as in Equation (4):

ASTK = A, + A,ACPI, + ECM,, +v, (4)
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4.2 Data sour ces and measur ements

The data set consists of monthly stock from Jand@8b to December 2008. The data were obtained fham
Central Bank of Nigeria (CBNgtatistical Bulletin, 50 Years Special Annivers&dgition (2009). Data include
monthly observations on Stock Price Index (STK) sueed as the Nigerian Exchange’s All Share Indenpbi
ASI and consumer price index (CPI). The monthly S¥Kised as a proxy for stock returns (also knosvecuity
returns). The growth rates of the series are défim the first difference of the logarithmic prievels. For
purpose of examining the stability of the estim#te, sample size of the data is split into two é€guh-periods:
February 1985-January 1997, and January 1997-Dexre@®08. Further justification for this choiceexfogenous
break date is the fact that the Nigerian capitalketaexperienced its first fundamental and unprengstl growth
at end of 1996. For instance, turnover value ofegkehange changed by 284 per cent to N7.063bidtoend of
1996 from N1.83billion at end of 1995; while Fomeitmvestment Portfolio Transactions ($US millionkrieased
from $1.137million to $32.99million during thesespective periods thus setting a new platform afcstral shifts
of dealings on the market from January 1997 (Séxelia Appendix for more information).

We use the log of broad money supply (LM2) measerdro represent money in the analysis. The usé20élso
finds favour in the argument of Hafer and Jans@&91) and Laidler (1993) that the boundaries of aamoney
shift over time to accommodate new financial insteats, thus making it plausible to apply M2 in mpsapply
related analyses. Real activity (LRA) is proxiedthwthe change in log of real gross domestic produecy
(LRGDP). We use LRGDP as proxy because of unavhilabin obtaining quarterly series for industrial
production. The data covered the period 1985(20tB(4).

5. Empirical Results

The descriptive statistics on the rates of theksindices and the correlations with the rates dhtion (rates of
change in consumer prices) are presented in Talitecan be observed that the sub-period mean sdhreboth
stock market returns and inflation were highestirduthe period 1985(2) -1997(1). This sub-periodveeer
recorded the lowest total risk (standard deviatiovhile the period 1997(1)-2008(12) returned thghbst total
risk. This is not however surprising as the worsrkat crash in the history of the Nigerian Capliédrket
occurred during this period.
Table 2. Descriptive statistics
Panel A. Monthly stock market returns

Sample period Mean Standard deviation = Skewndé&stosis | Sample
size
1997(1)-2008(12) 0.010 0.096 -0.728 24.644 144
1985(1-2008(12 | 0.02( 0.07¢ -0.91C 36.87. | 287
1985(2)-1997(1) | 0.029 0.046 0.427 14.420 144
Panel B. Monthly inflation rates
Sample period Mean Standard deviation ~ Skewngss tosiarl Sample
size
1997(1-2008(12 | 0.00¢ 0.38¢ 0.07¢ 34.81°7 | 144
1985(1)-2008(12) | 0.015 0.390 -0.093 3476( 287
1985(2-1997(1 0.02: 0.39- -0.25¢ 35.01¢ | 144

As regards the correlation coefficients, the resate mixed. The sub-period 1985(2)-1997(1) indieanhegative
relationship between the stock market returns anildtion. This sub-period experienced the highede rof
inflation. The correlation coefficients of the fyleriod of analysis [1985(1) 2008(12)] and the pahod 1997(1)
2008(12) are positive. Activities in the marketidgrthe later sub-period may have influenced theabir of the
entire period, given that the growth during thib-@eriod account for over 93 per cent of the tp&iod growth.
Thus, the relatively higher risk during this periméy not be amazing. Should we be guided prelimibg the
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signs and significance of the correlation coeffitse we may well conclude that the relationshipMeein stock
returns and inflation is positive. However, thieshl not be extended to imply causality.

Table 3. Correlation between changes in stock indige3TK) and inflation ACPI)

Statistic 1997(1)-2008(12) 1985(1)-2008(12) 1985(297(1)
Correlation coefficient | 0.323 (4.065)370.000 | 0.196 (3.365)*p=0.000 | -0.033 (0.404)»y=0.697
observations 144 287 144

Note: *Denotes significance at 184statistics reported in parenthesesprobability

The results from estimation of Equation (1) as @nésd in Table 4 suggest that for the empiricati@hship
between stock returns and inflation (for the whpodgiod) is positive and statistically significaftowever, the
relationship is negative for the first sub-period statistically not significant except the constanm, which may
imply better role for other factors (e.g. Treashity rate as hedge) than inflation. Interestinghe relationship is
positive in the second sub-period (1997 1 2008ah?)) statistically significant. These results initivarious forms
are not different from previous ones for emergirgpr®mies, but differ substantially from the docuteen
negative relationship in more advanced North Angrieconomies (Spyrou, 2004). A possible explandtiothe

difference in behavior of the Nigerian Stock Marlstan emerging one (like other emerging econorimethe

1990s) as it relates to the stock return-inflatimexus from those of the typical industrialized ewmores,

particularly in the late 1990s and early 2000seatier noted could be as a result money rather tbal economic
activity being the more significant determinant inflation in Nigeria. The less pronounced effectynieave

accounted for the low levels of the coefficients ddtermination. The empirical verification of theomey,

economic activity and the stock returns-inflatiaxuas is addressed in section 5.

Table 4. Relationship between stock returns and infla(®nK; = 5, + 5,CPl)

Period 31 5, R’ Durbin-Watson Stat.
1985(2)-1997(1) | 0.029 (7.521)* -0.004 (0.404) 0.005 | 2.001
1997(1)-2008(12) | 0.010 (1.292) 0.080 (4.065)* 0.098 | 2.060
1985(2)-2008(12) | 0.019 (4.330) 0.038 (3.365) ®03 2.010

NotegDenotes significance at 1%.statistics reported in parentheses

Table5. Augmented Dickey-Fuller (ADF) Unit Root Tests.

Variables Intercept| Interceptand Trend Variablestercept | Intercept and Treng
CPI -2.09 -2.08 ACPI -14.02 -9.89
STK -1.42 -0.97 ASTK -18.68 -18.72

Critical Values: 1% = -3.99; 5% = -3.43 aridd = -3.14.

Next, we address the concern of one of the anongmefierees on the need to establish the integratider of
each variable in Equation (1) even though they beagtationary given that they are rates of chahlges. query is
underscored by the fact that well into the 1980Gapieical researches in macroeconomics were basethen
assumption that the variables in such models atostry. Problem of validity arises if statistidaferences
associated with presumably stationary processemdeed nonstationary. Clive Granger (1981) is ibeeldwith
this change of realization and equally contribut@drmously to the testing hypotheses of stationauitd other
time series properties. In this regard, we condlettests for stationarity and detection of coiraégn of the
series in Equation (1).

5.1. Long-run relationship between inflation and stock market returns.
Stationarity test and cointegration
To test whether the two time series are nonstatypriae ADF unit root test is employed. Table 5gerds the
results of these tests for levels as well as €iifferences of the variables. The null hypothesithat the series are

non-stationary (that is, presence of a unit roat) the alternative hypothesis is that they argos@y (that is,
absence of a unit root). The test statistics sugbedevels of the series are not stationary betfirst differences
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of the series are stationary; thus accepting thiehypothesis of an 1(1) process. This implies ttiad series are
integrated of order one and can be tested for egiation in the Johansen sense.

The results of the Johansen (1991, 1995) systemaximum likelihood approach to cointegration aniglyese
presented in Table 6. The Johansen’s trace tesidasindetermining whether a long-term relation texietween
the two series starts with the null hypothesis thate is no cointegrating relation, and if thipbthesis cannot be
accepted, we test the hypothesis that there iat ame cointegrating equation. Since there arg twd variables
in the model, we test whether the number of conattirgy equations is zero, one, or two (Anari andakip2001).
The results of the trace test suggest the existeficene cointegrating equation (or long-run relaioThe
maximum eigenvalue test equally report the exigenicone cointegrating equation between stock metand
inflation. Cointegration also implies that caugaékists between the variables in at least onetiine but does not
indicate the direction of causal relationship (Erdaal. 2008).

Table 6. Trace andAk —max Test Statistics

Null, Ho Alternative| Trace 5% Ccri. Null, Ho Alternative| £ —max 5% Ccri.
Val. Val.

r=0 r>1 21.24 15.49 r=0 r=1 18.52 14.26

r<i r>2 2.7z 3.8 r<i r=2 2.72 3.8¢4

Trace test and Max-eigenvalue test all iadid cointegrating equation at the 0.05 level.

Test of causality in the spirit of Granger wheniesico integrates, tantamount to estimating anr ewaection
model (ECM) of Equation (1) using first differencafsthe variables. The results of the long-runtrefes based on
the Least Squares technique are reported in TaiMeilé the Granger causality results are presetiteckafter In
Table 8 respectively.

As shown in Table 7, the estimated Fisher coefiicig,) is positive, very low (less than 1) but statialiy
significant at 1 percent and not serially correlat§ he low level of the Fisher coefficient provéde conservative
estimate of how inflation in the long-run affectsck market returns in a typically emerging marketw levels of
Fisher coefficient have also been reported by atbsearchers for emerging markets (some includeriigusing
different periods, empirical methods and data sdisee Alagidede and Panagiotidis, 2006; SpyroiQ &ic.). It
may be argued as well that the low Fisher coefiicieay result from failure of the market to includérmation
contained in inflation and thus likely to offer grd partial hedge to investors against rising tigta

We also report the estimate of the speed-of-adjerstrroefficient ¢7,) in Table 7. The value of -0.005 means that

stock market returns takes a longer time to retartheir long-run equilibrium following movementis the
Nigerian goods market. This finding of long time foflation to be fully reflected in stock marketturns is
consistent with Fisher. As noted by Anari and Kio[@2001:598), the long time effect influenced Fisli£930)
invents of distributed lag models and consequemdyars of interest and inflation rate series foe tbnited
Kingdom and United States. The outcome is thatésterates follow price changes with long distrdzlitags of
about fifteen to thirty years.

Table7. Long-Run Relation between Inflation and Stock kéaReturns
(ASTK, =8, +9,ACPI, +5,ECM,,)
Period 9, 9, 9, Prob.| R Durbin-Watson Stat.

1985(1)-2008(12) 0.019 | 0.067 | -0.005 |0.000| 0.107 2.074
(4.372) | (5.341) | (-4.672)

5.2. Granger causality

As earlier noted, cointegration imply that caugadikists between the variables in at least oneciine but does
not indicate the direction of causal relationsHip. avoid miss-specifying the model, we include ¢me period
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lagged error correction term following Chontanaeftal (2006) in the estimating the Granger causaliy. t€he
empirical result as presented in Table 8 suggesatstun uni-directional causal relationship frorfidtion to stock
market returns and not the other way round.

Table 8. Pairwise Granger causality tests

Null Hypothesis Obs. F-Statistic Probability
ASTK does not Granger caus€PI 286 29.765 2.E-12
ACPI does not Granger caus8TK 2.862 0.053

5.3. Stability analyses

Stability tests were conducted over the sampleoddsy applying both the Chow breakpoint and Quakairews
tests. The results could not reject the null higpsis of no breaks at specified breakpoints. Thhese were
periods at which significant drift in the relatidbmg between inflation and stock market returns geigh This is
more noticeable in 1995 and after 2006. The residltise Chow breakpoint are contained in Table 9.

Table9. Chow breakpoint Tests

F-Statistic 6.367 Prob. F(3,281) 0.0008
Log likelihood ratio 18.875 Prob. Chi-square (D8
Wald statistic 19.102 Prob. Chi-square 0.0003

6. Money, Economic Activity and the Stock Returns-Inflation Nexus

This section explains the role money and econoriivigy could have played in inducing the positikeation
between stock returns and inflation nexus of Naggrarticularly in the late 1990s up till 2008; adogized by
Marshall (1992) among others. To achieve this, vlkdity of the long term equilibrium among the iadoles
(consumer prices, money and real activity) is exaahiusing the variant of the Johansen techniquaileigtin
Johansen and Juselius (1990).

We begin by first considering whether each serieinfegrated (the order of difference before stetiity is
achieved) of the same order. To do this, the stahdaigmented Dickey-Fuller (ADF) test and Schwarz
Information Criterion (SIC) as indicator for laglegtion were first determined. The ADF results presented in
Table 10 and in no case can the hypothesis thasdhies contain a unit be rejected. The first diifees are,
however, stationary and thus the series are I(d)camdidates for cointegration. All the ADF regiess include
an intercept and trend, while the asymptotic aitivalues are from MacKinnon (1999) provided by the
econometric software (EViews version 7).

The cointegration rank is then conducted with tleximum eigenvalue and trace test. The model lagc8eh is
based on the lowest SIC. We however discussedthalyesults of the cointegration tests for the darppriods
1997(1)-2008(4) in Table 11 for two reasons; fifst, purpose of space and second but most importhat
robustness of its results when we analyzed the-tangelationships of the three sample periods.s€qnent upon
this, further analyses and discussions shall lect=sl to this sub-period.

Table 10. ADF Unit Root Test on Variables

Serie: Levels First Differenc Order of Integratio
LCPI -2.051 -12.542* I(1)

LM2 0.94: -10.689° I(1)

LRGDP 1.725 -9.306* (1)

Note: * denotes significance at 1% critical valfresn MacKinnon (1999)

The trace statistic and the maximum eigenvaluéstitasuggest one cointegration vector at 5 persigmtificance
level for the three sample periods. Given the endédenf one cointegrating vector among the thremlblas (r = 1),
we normalize the cointegrating vector on the natmg of consumer prices (LCPI) of Table 11. Thisoameans
that the hypothesis that r = 0 is rejected agaimstrule r = 1, but the hypothesis that r = 1 carb@rejected
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against r = 2, and so on. The implication is thate is a long-run relationship between consumeegi(inflation
index), money and real activity in the Nigerian italpmarket.

Table 11. Cointegration Results
Panel A: Trace Statistic

Period Null Alternative Statistic 0.05 Critical \Ymls Prob. *
r=0 r>1 80.16687 29.79707 0.0000
1997120084 |r <1 r>2 6.427749 15.49471 0.6450
r<2 r=3 0.845752 3.841466 0.3578

Note: Trace test indicates 1 cointegratiqgation at the 0.05 level.
*MacKinnon-Haug-Michelis (1999) p-values

Panel B. Max-Eigen Statistic

Period Null Alternative Statistic 0.05 Critical \Ymls Prob. *
r=0 r>1 73.73912 29.79707 0.0000
1997120084 |r <1 r>2 5.581997 15.49471 0.6450
r<2 r=3 0.845752 3.841466 0.3578

Note: Max-eigenvalue test indicates 1 coirdatgg equation at the 0.05 level.
*MacKinnon-Haug-Michelis (1999) p-values

We extracted the estimates of the normalized cgiatang coefficients below the cointegration vectdth their
standard errors reported in parentheses. The niaedatointegrating results reported on Table 12note that
money supply is positively related to consumer goiiledex, while the sign of the economic activitgicates a
negative relationship with the consumer price indékhe coefficients are equally statistically sfgEnt at 5
percent level. The implication of this shall beadissed alongside the tests of restrictions.

The sequential tests of restrictions were carrietllly imposing over-identifying restriction on aestimated
cointegrating relation; first, that money supphuals zero [LM2 = 0], and then the measure of ecoo@muitivity
[LRGDP = 0]. The results reported in Table 12 shbeat the restrictions are rejected, that is, thgelikelihood
ratio statistic for testing the restriction based the probability values for both restrictions aatistically
significant. Thus the restrictions are rejectedhest 5 percent level of significance. This furthenfirms the
normalized cointegrating results that consumeregriare related to both money and real activity tuad the
money also matters in the determination of inflafio Nigeria. The implication of the results isttldough money
matter in the relation, equities are a good hedggnat inflation in Nigeria (during the period afview) as
economic theory suggest. This may not be uncondeotéhe bullish market trend during a significaatt of the
period of analysis before the great global financiash in the later part of the period under revighich
eventually had a backlash effect.

Table 12. Normalized Cointegrating Vector and LR Test eSRictions (1997 1 2008 4)
Normalized cointegrating vector (standard errgpanentheses)

LCPI -22.827
= 0.551LM2  LRGDP
(0.058) (1.911)

LR test of restrictions [probability]

LM2=0 y2(1)= 5.288[0.021]
LRGDP = ( 2 (1) = 67.455 [0.00(
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7. Conclusions.

Fama’s ‘proxy hypothesis’ explains the apparemineely of the negative relationship between inflatamd stock
market returns as against economic theory suggettiat equities are a good hedge against inflafidw focal
objective of the paper is to investigate this ietaghip using monthly and quarterly data of Nigédathe period
1985 to 2008. The findings of this paper seem tmest that stock market returns may provide arctfe hedge
against inflation in Nigeria. This is explained the significant and positive relationship betwepftation and
stock prices as the Fisher (1930) hypothesis patssil This also implies that investors in makingdyportfolio
decisions should perhaps view equities as long-testdings against inflation’s erosion of purchaspuyver. This
is with caution as recent developments in the Négecapital market may have suggested that equitig not
necessarily be the best performing asset classtbeeshort term.

Another implied finding of the paper interesting ie mentioned is that the monetary and real sedbtbe
economy may not be independent of each other, aseeynmay also matter in explaining the behaviour of
inflationary process in Nigeria. Thus policies gehat controlling inflation should take into cogmize the role of
monetary and real variables especially as thedgwih long way in further deepening of the stockrket.

Endnote
1. The results of Equation (1) from a simple Ordinkeast Squares (OLS) technique are presented ire Tabl
4.
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Appendix
Nigerian Stock Exchange Performance

Indicator | (End) 1995 | (End) 1996 | % Change

All-share index 5092.15 6992.10 37.3

Market Capitalisation (N billion) 1711 285.6 66.9

Turnover Volume (N million) 397 882 122.2

Turnover Value (N billion) 1.83 7.063 284.0

Number 31 36 16.1

Value (N billion; 7.06:% 21.50( 202.80(
Foreign Investment Portfolio Transactions ($US i) 1.137 32.99
Average P/E Ratio 9.2 12.2

Source http://www.mbendi.com/exch/16/p0005.himownlaod 25-02-2011].




