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Stock Prices and Inflation: Evidence from Nigeria
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Abstract This paper examines the relationship between inflation and stock price index in Nigeria over the period 1986 —
2010. The results of the study, obtained using the Vector Error Correction Model, confirm the existence of long run
relationship between inflation and stock price index. Moreover, the results provide evidence in support of Fisher effect in the
short run and long run. This simply suggests that stocks are good inflation hedges both in the short and long run.
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1. Introduction

The relationship between stock prices and inflation has
been subject of numerous research papers in the last four
decades. However, there is no consensus on the nature of the
relationship between the two variables. While some studies
found no relationship, others reported either a positive or a
negative relationship.[1] proposed proxy hypothesis which
shows inverse relationship between stock prices and inflation.
The negative stock returns-inflation relationship is exp lained
by the positive relationship between stock returns and basic
determinants of equity values, such as capital expenditures,
average real rate of return on capital and productivity of a
company[1]. In contrast, if one conceives stock orsecurity as
capital goods, inflation treats the capital goods in the same
aspect as other goods, such as agricultural products and
industrial products[2]. This simply means that increasing
inflation should precipitate higher price level of general
goods as well as securities. This assumption was argued by[3]
that when the future expected inflation rate is higher, the
ratio of stock price to real earnings drops. This is as a result
of the fact that effective tax rate on a company’s source of
income is increased to correspond to higher inflation rate.

Although studies have been conducted on the relationship
between stock prices and inflation in the developed and
many industrialized economies, the same cannot be said of
sub-Saharan A frican Countries (SSAs) like Nigeria. The
dearth of studies on the subject matter in SSA can be
explained by the relatively recent formation of the stock
markets in the sub region except for few of them including
South Africa, Egypt and Morocco. There is the need to fill
this gap as it relates to Nigeria. Asides, in Nigeria, many
mutual funds are investing in both domestic and international
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stock market, thus the knowledge of the relationship between
inflation rate and stock prices would be of immense benefit
to both portfolio managers and economic workers.

The rest of the paper is organized as follows: an overview
of the trends of stock prices and inflation is provided in
section 2. Section 3 provides an overview of recent findings
on stock prices and inflation. Section 4 provides the
methodology. In section 5, empirical results are discussed.
Section 6 concludes.

2. Overview of Trends of Stock Prices
and Inflation in Nigeria

The Nigerian Stock Exchange was established in 1961 by
the Lagos State Act. It was reconstituted into the Nigerian
Stock Exchange in 1977 with trading floors in Lagos,
Kaduna, Port Harcourt, Kano, Onitsha, Yola and Ibadan.
Another stock market was subsequently established at Abuja
in Nigeria. The Nigerian Stock Market has continued to
witness tremendous growth following the various economic
reforms (deregulation and financial sector liberalization)
initiated in 1986. The plot of available data on market
capitalization shows a steady and smooth increase from 1995
to reach a peak in 2007. However, market capitalization
dropped significantly in 2008 and 2009. This was sequel to
the financialcrisis that magnified the word economics during
this period. The total market capitalization picked up slightly
in 2010 (see figure 1). In the same way, the number of firms
listed in the Nigerian Stock Exchange increased fromjust 19
in 1961 to 282 in 2006. The figure however dropped to 257
in 2010.

Figure 2 below show the plots of All Share Price Index
(SP) and inflation rate (INF) in Nigeria over the period
1986-2010. The figure shows that the inflation rate increased
from 1986 to reach the peak in 2004. It however decreased
and dropped sharply from 2005 only to assume upward
movement till 2010. In the same way, all share price index
increased steadily from 1986 until 2003, only to drop slightly
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in 2004 and 2005. It however increased sharply between the

period 2006 and 2007. The figure decelerated sharply in
2008 t0 2010.
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Figure 1. Plot of Market Capitalization 1986 - 2010
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Figure 2. Plot of Inflation (INF) and Stock Prices () 1986 - 2010

In general, the two variables tend to exhibit the same
pattern over the 1986 and 2004. They however moved in
opposite direction in the period 2005 and 2010. Therefore,
based on the causal evidence, it is difficult to discemn a
systematic pattern of relationship between the two variables,
there is therefore the need for empirical analysis.

3. Review of Empirical Literature

The stock price-inflation relationship has attracted
considerable attention in the theoretical and empirical
literature. However, no consensus has emerged as to the
relationship between the stock prices and inflation. In theory,
stocks are assumed to be inflation neutral for unexpected
inflation which should have anegative effect on stock prices.
The standard discounted cash flow model calculates stock
prices as the present value of future expected cash flows[4].
As pointed out in the literature, for stocks to be inflation
neutral and represent a good long-term hedge against
inflation, firms should pass on any increase in inflation rates
to future cash flows. On the part of investors, adjusted cash
flows should be discounted by inflation-adjusted rate of
return[4]. Alternatively, the investors could discount the real
cash flows by the same real discount rate. The argument is
what is known as Fisher hypothesis (1930) or Fisher effect.
The fisher effect states that the nominal interest rate is equal
to the expected real interest rate and expected inflation rate.
Accordingly, the ex-ante real rate of stock returns and
inflation rate are influenced by nominal rate of stock returns.
Thus, fromthe Fisher hypothesis, there is an implication that
the investment in securities can hedge against inflation. In
other words, stocks and financial assets prices need to move
positively with expected inflation in order to serve as hedge
against rising prices. Anything short of this will lead to
erosion of assets through inflation.

In contrast is the contention that the stock returns/price
and inflation relationship is negative. Three main
explanations have been offered to explain this negative
relationship. The first is the argument that fisher hypothesis
is more applicable in the long run as an equilibrium
relationship. The second is the behavioural hypothesis used
to explain the short run relationship[S]. This hypothesis
argues that investors mistakenly price future real cash flows
by discounting by the nominal rate of return. The third
known as proxy hypothesis by[l] argues that since stock
returns and future real economic growth are positively
related, as inflation increases, real economic growth declines
and thus become more volatile thereby pushing investors to
require higher risk premiums to cover the additional risk.

Empirically, few studies have established long run
positive relationship (Fisher effect). Amongst these are
[61;[71;[8];[10];[ 11;[12];[4]. However, virtually all these
studies confirmed short run negative effect i.e. the inflation
illusion as named by[5]. The study by[6], and[7] reported
positive relationship between nominal stock returns and
inflation for United Kingdom. This finding is consistent with
the generalized Fisher hypothesis. In the same way,[8§]
reported positive relationship between inflation and nominal
stock returns for both UK and USA. The same result was
obtained for Greece by[9]. The study by[4] found positive
relationship between stock prices and inflation for Jordan,
Saudiand Morocco.

Several other studies have reported negative relationship
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between stock prices and inflation.[ 13] present evidence that
stock prices are negatively related to both the expected and

the unexpected component of consumer price index for USA.

In the same way, studies including[13];[14] and[15] for
USA,[16] reported negative relationship between stock
market returns and inflation in Greece. The same result was
obtained for Turkey by[17].

However, in contrast to the two views noted above, few
studies have reported insignificant relationship between
stock prices and inflation. Among such studies are:[18§]
and[19]for USA, and[20] for UK.

Essentially, from the empirical literature above, the
following points are discernible. One, there seems to be
negative relationship between stock prices and inflation.
Two, in the long run there is positive relationship between
the two variables.

4. Methodology

In this study, the vector auto-regressive model for analysis
was adopted. The approach is adopted for some reasons.
First, none of the variables in the system seems to be
exogeneous. VAR appears to be the most plausible method,
as it does not require a priori assumption of exogeneity of
variables. Second, VAR model allows each variable in the
system to interact with itself and with each other without
having to impose a theoretical structure on the estimates.
Finally, the approach provides a convenient method of
analyzing the impact of given variable on itself and all
variables by using variance decomposition (VDCs) and
impulse response function (IRFs).

The main objective is to determine the cointegration
relationship amongst the variables of our model namely;
stock prices (SP), inflation (INF), interest rate (INT) and
gross domestic product (GDP). Formally stated, the VAR
model is given as:

Ax, = X mAd_j+TA_ + 01, + & (i)

Where TS (L =1 ooovvveieeeeeeeeiii, ,p) are (4 x 4)
matrices for the variables AA,_;, A4d,,isa (4 x1) column
vector of the first difference of A,; m is a (4 x4) matrix for
the variable A,_; which is a (4 x 1) column vector of lagged
dependent variables , 1, is a (4 x s) matrix containing s
deterministic variables for each dependent variable, &; is a (4
x 1) column vector of disturbance terms normally distributed
with zero means and constant variances.

However, if all variables in our VAR are integrate with
order 1[I(1)], and if the cointegration relationships among
them exist, we then use Vector Error Correction Model
(VECM) to estimate the impulse response and variance
decomposition functions.

Quarterly data spanning the sample 1970 to 2010
sourced from the Central Bank of Nigeria (CBN) Statistical
Bulletin 2011 edition were used. The variables are the real
GDP of time t (GDP), the inflation rate which is the
Consumer Price Index (1980 = 100), interest rate (INT) and
stock price index (SHP). As earlier pointed out in sub section
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2, the number of listed firms increased from mere 19 in 1961
to 257 in 2010. The securities listed on the Nigerian stock
Exchange comprises about 30 Government stocks, 35
industrial stocks and about 200 equity/ordinary shares of
companies. Many of the listed companies have foreign and
mu ltinational affliations.

Descriptive Statistics of the data

The descriptive statistics of the data used in the study is as
shown in table 1. The results indicate positive skewness
meaning that they are asymmetrical. Also, the kurtosis value
of all variables shows that data is not normally distributed as
values of kurtosis far deviated from 3. The descriptive
statistics indicates that the values are not normally
distributed about its mean and variance.

Table 1. Descriptive statistics

GDP INF INT SHP
Mean 10815341 9408471  12.88265  19292.69
Me dian 9672860  88.82150  13.00000 6138200
Maximum 22820815 9399200  25.93300  559490.0
Minimum 5954160  3.162000  6.000000 1408000
Std. Dev. 3867829 9399106 4.111168  60524.73
Skewness 0973215 9849370 0581875  7.664807
Kurtosis 3955498 9801010 3433253  66.35270
Jarque-Bera  19.58986  39229.00 6425087  17702.34
Probability 0000056 0000000 0040254  0.000000
Sum 1'0§9E T 0408471 1288265 1929269
14SE+  875E + 363F +
Sum Sq. Dev. 15 13 1673269 11
Observations 100 100 100 100
5. Empirical Results

5.1. Correlation Tests

As a prelude to the unit root and cointegration tests, the
correlation among the variables under consideration was
looked at. The results are as shown in table 2. The result
shows that GDP is positively correlated with other variables
except interest rate. Inflation is equally positively correlated
with stock prices but negatively correlated with interest rate.
Interest rate is however negatively correlated with stock
prices. In all cases of positive correlation, the coefficient of
correlation is very high above 90 per cent.

Table 2. Spearman Rank Correlation

GDP INF INT SHP
GDP 1.000000
INF 0968545 1.000000
INT -0410777 -0.384984 1.000000
SHP 0.965233 0.947423 -0.385488 1.000000

5.2. Unit Root Test

To test formally for the presence of a unit root for each
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variable in the model both Augmented Dickey Fuller
(ADF)[21] and KPSS[22] tests were employed. Thus the
limitation of ADF statistics in deciding whether ® =1 or @
= 098, in a model like: x, = u+ dx,_; + & has been
remedied by the application of the KPSS statistic
simultaneously. The null hypothesis for ADF statistic and
KPSS test are; Hy: non stationarity (unit root) and Hy:
stationarity respectively. All the results obtained are as
shown in table 3. The results show that after differencing the
variables once, all the variables were confirmed to be
stationary. It was therefore concluded that all the variables
are integrated of order one.

5.3. Cointegration Test

Once the order of integration of each of the variable is
ascertained, cointegration test was conducted. The existence
of cointegration would imply that even though individual
seriecs may be non-stationary, one or more linear
combination of them are stationary. For this purpose, the
study adopts the[23] technique. The results of the
cointegration tests are presented in table 4.

Theresults ofthe trace tests and A-maximum show that the
nullhypothesis ofno cointegration i.e. 0, can be rejected. It is
therefore concluded that there is at least one cointegrating
vector in the model.

Panel B of the results shows the cointegrating equation
normalized on the stock price variable. The results show that
inflation, interest rate and gross domestic product have
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positive effects on stock prices. The coefficients of inflation
and gross domestic product are significant at 1 per cent while
the interest variable is significant at 10% as shown by the
t-ratios indicated in parenthesis.

The results show that in the long run, a 1% increase in
inflation rate will increase stock prices by 0.000011%. Also,
a 1% increase in gross domestic products will increase stock
prices by 10.78%. Finally, a 1% increase in interest rate will
increase stock prices by 0.43%. This result seems to confirm
the existence of positive relationship between inflation and
stock prices in the long run. Hence, the result tends to
establish the long run hedging Fisher effect in the case of
Nigeria.

5.4. Results from Vector-Error Correction Model

The results of the estimated vector error correction model,
using an optimal log of two[determined by Alkaike
information criterion AC and Schwatz Criterion (SC)] are
given in table 5. The error correction term is significant for
stock price and inflation equation. The error correction term
has the correct sign for stock prices. As is the case with any
vector auto regressive model, the individual coefficients of
error correction model are hard to interpret.

As a result, the dynamic properties of the model are
analysed by examining the impulse response functions and
the variance decompositions (VDCs).

Table 3. Unit root tests for stationarity with constant and lineartrend, 1986 — 2010

Series ADF KPSS
Lewel 1* differen ce Lewel 1* differen ce
In GDP (constant) -0.019 -4 457 1.772 0.256
(constant & linear) -2.665 -4.525 0.116 0.137
In INF (constant) -1.898 -7.171 1.667 0.039
(constant & linear) -2.849 -7.177 0326 0.026
In INT (constant) -1.554 -5319 0.659 0.143
(constant & linear) -2.551 -5495 0.144 0.038
In SHP (constant) -1.748 -5209 1972 0.152
(congtant & linear) -1.154 -5440 0.281 0.045

Note: Critical values for ADF are: -3.50, -2.89 and -2.58 (constant only); -4.06, -3.46 and -3.15 (constant and trend) at 1%, 5% and 10% level
of signi ficance respectively. However, the critical values for KPSS test are: 0.74, 0.46 and 0.35 (constant only); 0.22, 0.15 and 0.12 (constant

and trend) at 1%, 5% and 10% level of significance, respectively.

Table 4. Nigeria: Johansen Co-integration Test (with a linear Trend) where is the number of cointegrating vectors

Null Alternative r A - max Critical values 95% Trace Critical values 95%
0 1 28.730%* 27.584 49.320%* 47.856
<1 2 12.936 21.132 20.589 29.797
<2 3 5.080 14.265 7.653 15.495
<3 4 2574 3841 2.574 3.841
Note: Critical values at 95% level
Panel (B): Estimates of Cointegrating Vector

Shp form Lgdp Linf Int
-1.00 10.782*%** 0.0000 1 1%%** 0433*
(3.09) (-5.45) (1472)

** *significant at 1% level
** significant at 5% level
*significant at 10%

L = denotes log
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Table 5. Vector Error Correction Estimates

Equation AGDP AINF AINT ASHP
Fem 0.017460 0592103 0019369 -0.110151
(1.73301) (3.83994) (1.17885) (-2.36047)

AGDP, 0213195 0324228 0076276 2053216
: (2.10807) (0.20947) (-0.46249) (438330)
AGDP, -0.025168 -0242984 0.024130 0.170993
: (-0.69852) (-0.44063) (0.41067) (1.02461)

AINE, 0.009998 -0318100 0.020148 -0.060302
(1.17744) (244777) (145504) (-1.53330)

AINE 0004416 -0.160948 0011995 -0.037165
2 (0.65204) (-1.55270) (1.08601) (-1.18475)
AINT, 0.073809 0.082058 0302431 -0.138974

: (1.13360) (0.08235) (2.84830) (-0.46083)
AINTS 0.090537 0.798894 -0.080857 -0.522802
(1.35457) (0.78097) (-0.74182) (-1.68876)

ASHP, 0.033241 -0.382500 -0.030823 -0.448460

- (151364) (-1.13803) (-0.86065) (440888)
ASHP 0.048097 0256874 0.007075 -0.068619

: (230251) (-0.80348) (020768) (-0.70923)

c 0.0071282 0.107698 -0.003149 0.101547
(0.77918) (0.76346) (-0.20949) (2.37867)

R? 0.178563 0426519 0.112313 0377709
F-statistic 2.101335 7.189460 1223063 5867320
Likelihood 104.9939 -159.6382 57.55566 -43.70020
AIC -1.958637 3497696 -0.980529 1107221

The impulse response functions trace the dynamic response to the effect of shock in one variable upon itself and on all
other variables. The impulse response functions are plotted in figure 3. As the figure reveals, a one standard deviation shock
applied to inflation produces a positive impact on stock prices both in the short and long run. What this seems to suggest is
that there is evidence in support of the Fisher effect in Nigeria. A one standard deviation shock to stock prices shows a
marginal negative effect on inflation in the short with some tendency to increase before assuming constant level in the long
run.

Other interesting results from the impulse response functions include the followings: a one standard deviation shock to
interest rate produces a slightly negative impact on stock prices in the short run before a tendency to increase in the medium
term while maintaining a constant level in the long run. Gross domestic product has sharp negative impact on stock prices in
the first period but turn positive in second period only to remain relatively constant in the medium and long run. A one
standard deviation shock to shock price produces a positive effect on gross domestic product in the short run only to assure a
constant level in the mediumand long run periods. Inflation rate shows a negative impact on GDP both in the short and long
run though the negative impact tends to wane as the time horizon increases. In the same way, gross domestic product has
negative effect on interest and inflation though the negative effect reduces as the time horizon increases.

In order to determine the magnitude of the effect, the variance decompositions (VDCs) was analyzed. The VDCs indicate
the proportion of the forecast error in a given variable that is accounted for by innovations in each endogeneous variable. The
results of the variance decompositions for stock prices as shown in table 6 below.

Table 6. Variance Decomposition

Variance Decomposition of LOG(SHP):
Period SE. LOG (SHP) LOG(GDP) LOG(INF) LOG(INT)
1 0400910 100.0000 0.000000 0.000000 0.000000
2 0467573 88.08125 9324305 2.284090 0310352
3 0.520687 86.29536 8.256834 4493397 0954410
4 0.566962 83.13330 7151914 8.798606 0916181
5 0.615122 82.10966 6.109045 10.97895 0.802351
6 0.659987 80.57991 5413834 13.09034 0915917
7 0.702673 79.53051 4861244 14.62403 0984212
8 0.741916 78.71808 4451696 18.80610 1.024128
9 0.779302 78.13736 4.114904 16.70567 1.042063
10 0.814872 77.64110 3.841586 17.46303 1.054285
Cholesky Ordering: LOG (SHP) LOG(GDP) LOG(INF) LOG(INT)
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Figure 3. Impulse Response Functions

It shows that inflation rate had a relatively large impact on
stock prices especially in the medium and long run. The
increasing magnitude of the impact of inflation rate,
combined with the results from impulse response and long
run estimates seems to confirmthe existence of Fisher effect
in Nigeria. The proportion of variance explained by gross
domestic product seems large in the short run but decreased
consistently as the time horizon increased. The proportion
explained by interest rate was marginal both in the short and
long run periods. In view of the fact that the estimated results
can be sensitive to ordering of the variables, the model was
re-estimated by making inflation variable the first and stock
prices last, to check for robustness. The results obtained were
not significantly different fromthe one reported here.

Discussion of Results

The results shows that in the long run, inflation, gross
domestic product and interest rate have positive effect on
stock prices. The positive relationship between interest rate
and stock prices should not come as a surprise because the
nature of the African stock markets, Nigerian inclusive,
namely; smallness and low liquidity. As argued by[24] that a
positive relationship would exist between interest rate and
stock prices where stock and financial markets are small and
illiquid. The Nigerian stock market can be characterized as
a low liquidity financial market. Asides, as argued by[25] it
changes in interest rates carry information about certain
changes in future fundamentals, such as, dividends, then
positive relationship between interest rates and stock market
is expected. Thirdly,[26] explains the positive relationship
between interest rates and stock prices in terms of a changing
risk premium. As an illustration, a fall in interest rates could
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be the result of increased risk or/and precautionary saving as
investors substitute away from risky assets. e.g. stocks, into
less risky assets, e.g. bonds or real estate.

The positive relationship between inflation and stock
prices implies that inflation is a vital macroeconomic
variable that influence the flow of investment and determines
the direction as well as changes noticed in the stock returns
in Nigeria overtime. This result is consistent with the
findings of[27] and[28] for Nigeria. This shows that stock
prices in Nigeria have a long memory with respect to
inflation shocks that make stocks a reasonably good inflation
hedge over a long holding period. These findings are similar
to the evidence already reported by[11] and[4].

Finally, Nigerian stock market index is positively
influenced by GDP. This shows that increase economic
activity willboost stock market activities. This simply means
that an increase in economic growth predicts an increase in
optimal consumption and then a favourable shift in the
investment opportunity set. The importance of positive and
significant output-return relations is that it may indicate
hedging opportunities for investors and that changes in real
economic activity may be a priced factor.

6. Conclusions

The paper has examined the relationship between stock
prices and inflation in Nigeria over the period 1986 — 2010.
Afterperforming stationarity test and a test for co-integration,
a four-variable error correction model was estimated. The
results from the impulse response functions and variance
decomposition provided evidence in support of Fisher e ffect
in the short run. The results seemto contradict the findings of
some previous studies that a negative relationship exists
between inflation and stock prices. Finally, the results from
the cointegration test confirmed Fisherhypothesis in the long
run.

The conclusion from this study is that stocks are good
inflation hedges both in the short and long run period.
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