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Abstract

The moderating effect of events such as the 2008 Global Financial
Crisis (GFC) on the relation between stock market returns and
macroeconomic variables has attracted very little attention. This study
investigates the extent to which the 2008 GFC moderated the relationship
between inflation rate and stock market returns. The study uses month-on-
month inflation rate and year-on-year inflation rate from 1st January 1993 to
31st December 2015 and divides the sample data into pre-crisis period (from
1st January 1993 to 31st December 2007); crisis period (from 1st January
2008 to 30th June 2009); and post-crisis period (from 1st July 2009 to 31st
December 2015). It uses a product-term regression model instead of the most
widely applied additive regression model. Results indicate that a unit
increase in the both measures of inflation rate had significant depressing
effects on stock market returns after the crisis compared to before the crisis.
Likewise, the results reveal that average stock market returns were
significantly higher after the crisis compared to before the crisis at low rather
than medium or high values of the two measures of inflation rate. These
results suggest that the Kenyan stock market is highly sensitive to variations
in inflation rate, especially as it emerges from a financial or political turmoil.
This study is empirically innovative in the sense that it is the first to examine
the moderating effect of the 2008 GFC on the relation between inflation rate
and stock market returns in Kenya using a product-term model.

Keywords: Stock returns, Inflation rate, GFC, Product-term models
Introduction

Stock market returns provide useful signals regarding the future state
of the economy, including the economic and financial status (Hamrita &
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Trifi, 2011). Specifically, stock market returns drive the allocation of
resources across all sectors of the economy. Their stochastic behaviour also
provides information concerning market expectations and risk attitudes of
investors in the market. Additionally, even though macroeconomists,
financial economists and actors in the financial market use stock market
indices to understand trends in the economy, describe stock markets and
compare returns on specific investments (Hautcoeur, 2011), stock market
returns are more preferred because they provide traders and investors with a
scale-free summary of the ever rapid inflow of information into the stock
market (Lo, Campbell & Mackinlay, 1997). Equally, given their more
attractive statistical properties (Lo, Campbell & Mackinlay, 1997), stock
market returns are useful to policymakers, researchers and stock market
participants keen on making various forecasts, developing regulatory rules,
constructing portfolio strategies or determining implications of policy. On
the whole, understanding the trends of stock market returns is important for
effective evaluation of the events in the financial market and tracking of the
evolution of the economy. Nonetheless, stock market returns are
systematically influenced by various types of information which arrives
randomly to the stock market. A key type of such influential information is
news regarding the evolution of inflation rate (Azar, 2015; Chen, Roll &
Ross, 1986; Demirhan, 2016).

Inflation is a major concern to investors because they expect to be
compensated in terms of higher stock market returns to maintain their real
returns (Fisher, 1930). This suggests that if the stock market is efficient, then
investors expect nominal stock market returns to move on a one-to-one basis
with expected inflation rate (in the strictest interpretation of Fisher Effect).
However, since expected inflation rate is not observable, actual inflation rate
is often a reasonable proxy, based on the theory of rational expectations
(Rushdi et al., 2012). On the other hand, inflation poses a serious threat to
long-term investors since it erodes the returns of financial assets, including
stock market returns, by undermining real economic activity (Fama, 1981).
This can in turn result into a rise in prevailing interest rates and depress
overall economic growth. Furthermore, stock market returns often reflect
valuation of cash flows over long horizons into the future (Alagidede &
Panagiotidis, 2010). Consequently, monthly stock market returns are likely
to have stronger relationships with changes in inflation rate projected many
months into the future (i.e. year-on-year inflation rate) rather than with
changes in current month’s inflation rate (i.e. month-on-month inflation
rate).

But the influence of inflation rate on stock market returns is likely to
be moderated by external events, especially shocks from events such as the
2008 Global Financial Crisis (Amaefula & Asare, 2013; Kganyago &
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Gumbo, 2015). This is because shocks from such events can have direct
depressing effects on the entire economy, including the stock market
(Birmingham, 2012; Elton et al., 2011). However, very little attention has
been paid to this moderating effect as majority of existing studies mainly
focus on the main effects models (or additive models) (Ouma & Muriu,
2014; Kirui, Wawire & Onono, 2014; Kumar & Puja, 2012; Razzaque &
Olga, 2013). It is against this backdrop that this study was designed. The
primary goal of the study was to examine the relationship between inflation
rate and stock market returns within the context of a product-term regression
model.

Consistent with the research problem, this study sought to address the
following research questions: To what extent could the events such as the
2008 GFC have moderated the influence of inflation rate on stock market
returns in Kenya? In other words, to what extent did the effects of inflation
rate on stock market returns differ during and after compared to before the
2008 GFC? To what degree did average stock market returns differ during
and after compared to before the occurrence of the 2008 GFC? For a deeper
understanding of the relationship between inflation rate and stock market
returns, these questions need to be adequately answered.

The rest of the paper is organized as follows. Section 2 provides a
brief literature review. Section 3 outlines the adopted research methodology
whereas section 4 discusses the data and sources. The empirical results and
discussion are presented in section 5 while section 6 concludes.

Literature review

Theoretical literature on the nature of relationship between inflation
rate and stock returns suffers from lack of unanimity, especially among the
leading models namely the Fisher Effect (Fisher,1930), Proxy Effect
(Fama,1981) and Tax Effect Hypothesis (Feldstein, 1980).

Fisher (1930) argued that expected rate of return of a financial asset
(reflected by the nominal interest rate) should consist of expected real rate of
interest and expected rate of inflation. According to this theory, expected real
rate of interest is constant while the nominal rate of interest reflects all
available information on the future levels of inflation rate. Consequently, the
theory asserts that a permanent change in inflation rate should cause an equal
change in the nominal interest rate. This suggests that nominal interest rate
should respond positively on a one-for-one basis to a change in expected
inflation rate. Generalized to real assets, the theory suggests that common
stock returns should consist of real stock returns and expected inflation rate.
With the real stock returns being constant, an increase in expected inflation
rate should lead to a one-for-one increase in common stock returns. This
strict interpretation of the Fisher Effect suggests that stocks should provide
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an efficient hedge against rising inflation rates. Hence, if the theory holds,
returns from stocks should compensate investors for increases in expected as
well as in unexpected inflation rate.

On the contrary, the Proxy Effect (Fama, 1981) asserts that a negative
correlation, which is not causal, exists between stock market returns and
inflation rate. The theory argues that this negative correlation is derived from
the positive correlation between stock market returns and real economic
activity coupled with the negative correlation between inflation rate and real
economic activity. According to the theory, rising inflation rate is expected
to depress real economic activity. This should in turn negatively affect future
corporate cash flows and reduce stock market returns.

Conversely, Feldstein (1980) argued that during inflationary periods,
firms are subjected to increased tax liabilities which tend to reduce their real
earnings. As result, rational investors develop a tendency to reduce common
stock valuations during such periods to account for the effect of inflation.
The argument then is that this reduction in valuation causes a decline in
stock market returns. In other words, the Tax Effects Hypothesis (TEH)
asserts that rising inflation rate increases the tax burden of firms which in
turn reduces their real profits and depresses stock market returns. The theory
therefore argues that rising inflation rate is negatively correlated with stock
market returns.

Based on these varied theoretical arguments, it appears that the
theoretical literature on the relationship between inflation rate and stock
market returns remains mixed and inconclusive. Furthermore, none of these
theories explains how the relationship between inflation rate and stock
market returns is moderated by external events such as shocks from the 2008
GFC.

Likewise, majority of empirical literature pays very little attention to
the likely effects of events such as the 2008 GFC on the relationship between
inflation rate and stock market returns. They instead focus on the main
effects (additive) regression techniques which yield mixed and inconclusive
results (Ahmad, Rehman & Raoof, 2010; Buyuksalvarci, 2010; Kirui,
Wawire & Onono, 2014; Kumar & Puja, 2012; Ouma & Miriu, 2014).
However, shocks from events such as financial crises should moderate the
relationship between stock market returns and inflation rate (Amaefula &
Asare, 2013; Chan, Gup & Pan, 1997; Kganyago & Gumbo, 2015). For
instance, evolution of stock market returns and inflation rate might respond
differently before, during and after an occurrence of a financial crisis
depending on how investors perceive the crisis (Copeland et al., 2005).

Besides, shocks from the 2008 GFC are expected to have different
effects on emerging and developed markets owing to differences in their
respective macroeconomic policies, trade policies and domestic financial
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systems (Berkmen et al., 2012). For example, Ali and Afzal (2012) found
that the 2008 GFC significantly depressed stock market returns in India
whereas Chong (2011) concluded that the 2008 GFC had mild effects on
stock market returns in the US. Additionally, the 2008 GFC had significant
effects on the energy sector (Guo, Chen & Huang, 2011) which might have
significantly influenced the behaviour of commodity prices. Furthermore, a
financial crisis could lead to an economic slowdown and depressed capital
markets which might in turn trigger sharp declines in commodity prices and
inflation rate (Bermingham et al., 2012).

On the whole, existing theoretical and empirical literature does not
seem to provide adequate attention to how shocks from events such as the
2008 GFC might affect the relationship between inflation rate and stock
market returns.

Methodology
Empirical Models

The study adopted the Fisher Effect model (Fisher, 1930) and
represented the relationship between inflation rate and the NSE 20 Share
Index returns as follows:

NRt/Ft—l=r\rt/Ft—1+E(Ht/Ft—l) ...................................... (3.1

Where NRt: is the nominal NSE 20 Index return from t-1 to t, nrt is
the real NSE 20 Index return from t-1 to t, and TT: is the rate of inflation
fromt-1to t. Fi-1 is the set of information available at time t-1, and E is the
expectation operator.

Furthermore, based on rational expectations, this study assumed that
movements in actual and expected values of inflation rate coincide (Rushdi
et al., 2012). The study therefore represented equation 3.1 as:

NRt = o+ 1Nt + 2l Tt (3.2)

Since the stock market is expected to act as a complete hedge against
inflation, a2 =1(in the strictest interpretation of Fisher Effect).

The Main Effects Regression Model

To determine whether there was a difference in the extent to which
the stock market priced different types of inflation rate, this study considered
two measures of inflation rate namely; the month-on-month inflation rate
(which represents a short term rate) and the year-on-year inflation rate
(which is a long term rate). This consideration was informed by the fact that
stock market prices often represent valuations of cash flows projected over a
long period into the future (Alagidede & Panagiotidis, 2010). As a result,
monthly stock market returns are more likely to have a stronger relationship
not with changes in current inflation rate (e.g. month-on-month inflation
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rate) but with changes in inflation rate projected into the future (e.g. year-on-
year inflation rate). Consequently, to examine the long run relationship
between each of the measures of inflation rate and stock market returns, this
study first conducted stationarity tests on the individual variables and their
cointegrating residuals to determine their orders of integration. Evidence of
stationarity of the cointegrating residuals implied that the study could run the
following additive regression models:

NRt = G0+ FIMOMt + @1t..evvvveeiiiriiiiiiiane (33)

NRt = 32+ FYOYt + @2t (3.4)
where MOM: is the month-on-month inflation rate, YOY: is the year-
on-year inflation rate while & and &, measure the long run effect of the

month-on-month inflation rate and year-on-year inflation rate on stock
market returns, respectively. This study expected $ and Jsto be positive
according to FE (Fisher, 1930).

However, the FE does not consider how shocks from events such as
the 2008 GFC could have moderated the relationship between inflation rate
and stock market returns. This study therefore extended the FE by adopting a
product-term regression model to capture the effects of the 2008 GFC.

Product Term Regression Models

The study tested the direct effect of the 2008 GFC on stock market
returns as well as the moderating effect of shocks from the 2008 GFC on the
relationship between inflation rate and stock market returns. It split the
sample period into (a) the period before the 2008 GFC crisis (from 1%
January 1993 to 31° December, 2007); (b) the period during the 2008 GFC
crisis (from 1% January 2008 to 30" June 2009); and (c) the period after the
2008 GFC crisis (from 1% July 2009 to 31* December 2015). Three dummy
variables were used to capture the three different periods with D, .crc

representing the period before the crisis; D,,;,.crc fOr the period during the

crisis; and D for the period after the crisis. D, .cec Was coded 1 for

afterGFC
the period before the crisis, 0 for other periods; Dy, ;,crc Was 1 for the

period during the crisis, 0 for other periods; and D, Was is 1 for the

period after the crisis, and 0 otherwise.

This study then estimated the direct effect of the 2008 GFC on stock
market returns as well as the moderating effect of the 2008 GFC on the
relationship between inflation rate and stock market returns during and after
the crisis period in comparison to the period before the crisis. This was done
by estimating the following models extended from equations 3.3 and 3.4 by
incorporating the dummy variables for the 2008 GFC:
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NRt = ¢0 + ¢1DduringGFC + ¢2 DafterGFC + ¢3 MOMt+ ¢4 MOMthuringGFC + ¢5 MOM tDafterGFC + 7“ """

NRt= g6 + 67D yyingrc + 98 Digrrc + 99 YOY it 10 YOYD e + 911 YOV Do +721........(3.6)

where ¢o in equation 3.5 is the average stock market return before the crisis,
¢grmeasures the average stock market return during the crisis period
compared to average stock market return before the crisis. If positive, ¢

indicates that stock market returns were, on average, higher during the crisis
compared to before the crisis. ¢s reflects the effect of a unit increase in the

month-on-month inflation rate on stock market returns before the crisis
began. A positive ¢s shows that a unit increase in the month-on-month

inflation rate led to an increase in stock market returns before the crisis
began. On the other hand, ¢: measures the effect of a unit increase in the

month-on-month inflation rate on stock market returns for the period during
the crisis minus the corresponding effect for the period before the crisis. A
positive ¢4 therefore suggests that a unit increase in the month-on-month

inflation rate had a higher positive effect on stock market returns during the
crisis compared to a corresponding effect before the crisis. Similar
interpretations held for the coefficients in equation 3.6.

To examine how stock market returns differed over the three periods
(i.e. before, during and after the 2008 GFC) as a function of the mean values
of month-on-month inflation rate and year-on-year inflation rate, this study
replaced the values of the two measures of inflation rate in equations 3.5 and
3.6 by their respective mean centered values. The mean centered values were
obtained by subtracting the mean of each of the independent variables from
the original values. Consequently, the following models were estimated:

NRt = 12+ $15 D ngorc + 914 D ararc + 915 MOMert s MOMeD g grc + #17 MOMe D +75:(3.7)

NR: = gis + 919 Dy orc + 920D rgre + 921 YOY ek $22 YOYeDy e + 923 YOY oDy o +741....(3.8)

Where ¢12 in equation 3.7 is the average stock market return for the
period before the crisis at the mean month-on-month inflation rate, ¢ is the

average stock market return for the period during the crisis minus the
average stock market return for the period before the crisis at the mean
month-on-month inflation rate. If positive, ¢i3suggests that stock market

returns were higher during the crisis compared to before the crisis at the
mean month-on-month inflation rate. ¢s measures the effect of a unit

increase in the month-on-month inflation rate on stock market returns before
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the crisis period when the month-on-month inflation rate was at its mean
value. Therefore a positive ¢ implies that when the month-on-month

inflation rate was at its mean value, a unit increase in its value had a positive
effect on stock market returns before the crisis began. ¢ measures the

extent to which the mean difference in average stock market returns between
the crisis period and the period before the crisis changed in response to a unit
increase in the month-on-month inflation rate when the month-on-month
inflation rate was held at its mean value. If positive, ¢is indicates that for a

unit increase in the month-on-month inflation rate, stock market returns
during the crisis increased by a bigger margin compared to stock market
returns before the crisis when the month-on-month inflation rate was
average. Similar interpretations were applied to the coefficients of equation
3.8.

The study hypothesized that:

90>0, 91<0, 92<0, ¢3>0, #2<0, ¢5<0, g6 >0, ¢p7<0, ¢gs <0, ¢po>0,
$10<0, p11<0, ¢2>0, $13<0, P14a<0, ¢15>0, g6 <0, $17 <0, 18>0,
$19<0, ¢20<0, p21>0, ¢p22<0,and ¢23 < 0.

This study also created scenarios for average stock market returns
during and after the crisis relative to before the crisis at “low”, “medium”
and “high” levels of each of the two measures of inflation rate. The “low”
value of month-on-month inflation rate was constructed by subtracting the
standard deviation of the month-on-month inflation rate from the mean of the
month-on-month inflation rate and then deducting this (difference) from the
original values of the month-on-month inflation rate. The “high” value was
derived by adding the standard deviation of the month-on-month inflation
rate to its mean value and subtracting this (sum) from the original values of
the month-on-month inflation rate. “Medium” values of the month-on-month
inflation rate were represented by the mean centered values of the month-on-
month inflation rate. The same procedure was followed to obtain low,
medium and high values of the year-on-year inflation rate.

Consequently, average stock market returns during and after the crisis
compared to before the crisis when the month-on-month inflation rate was
“average/medium” was obtained directly from equation 3.7 because the
month-on-month inflation rate was mean centered. On the other hand,
average stock market returns during and after the crisis compared to before
the crisis at low values of the month-on-month inflation rate and year-on-
year inflation rate were obtained from the following models:

NR: = i+ B2 Dyngorc + 4D + 5 MOMIOW-+ s MOMIOWD e+ SeMOMIOWD g + 61t..(3.9)
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NR:= B7+ B8D gyingerc + B9 Dierare + B0 YOYtlow+ B YOYUOWD g e + BrYOYHOWD g . +€21.....(3.10)

Where MOM:dow represents low month-on-month inflation rate and
YOY:low is the low year-on-year inflation rate.
The study expected the following conditions to hold:
P2<0, B3<0, B4>0, Bs<0, Bs<0, PBs<0, fo<0, f10>0, puu<0, and
P12 <0.
Likewise, average stock market returns during and after the crisis
compared to before the crisis at high values of the month-on-month inflation
rate and year-on-year inflation rate were obtained using the following
models:
NRt= B1a+ B14 Dyingarc + 815 D rarc + B MOMHigh+ 17 MOMHIGhD e + B1eMOMUIGD o + £t.....(3.11)
NR: = B1o+ B20D yyingere + B2 D gergec + B2 YOYHigh+ B2s YOYHIGhD y ipocec + B2eYOYHIGHD o + €5t.....(3.12)
Where MOM:High stands for high month-on-month inflation rate.

This study expected the following conditions to hold:
P1a<0, Pfi15<0, Pi1s<0, P17<0, P18<0, f20<0, f21<0, f22<0, f23<0,

and S <0.

Data and sources

This study used monthly published time series data with the full
sample period from 1% January 1993 to 31* December 2015 which yielded a
total of 276 observations. The variables comprised monthly NSE 20 Share
index drawn from the Nairobi Securities Exchange (NSE), month-on-month
inflation rate and year-on-year inflation rate obtained from the Kenya Bureau
of Statistics (KEBS) as well as a dummy variable representing presence or

absence of shocks from the 2008 GFC.
Table 4.1: Description and Measurement of Stock Returns and Inflation Rate

Variable name | Notation Measurement
Monthly NSE 20 NR: Proxy for the Security Exchange’s performance. Computed
Share Index as percentage change in closing NSE 20 Share Index
nominal returns between successive months as:
NSE
NR: = In( : jxlOO , where NSE: is the closing
t-1
NSE 20 Share index at time t.
Month-on- MOM: | Monthly percentage change in Consumer Price Index series
Month inflation CPl
rate computed as: MOM: = In o] x100 where CPl
t-1

is the value of consumer price index at month t. MOMt
captures the short run inflation dynamics, has less variance
and high forecast ability which could be helpful in portfolio
adjustment.
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Year-on-Year YOY: Is the yearly percentage change in the CPI series computed
inflation rate as:

YOYJan 2010 = M
CP IJan 2009

run dynamics of inflation and has high variance and low
forecast ability. Might hence be helpful in tracking the
inflation trend by the central bank.

—1) X100. YOYt captures long

Dummy variable Derc It takes the value 1 for the period before the crisis, 0
for the 2008 otherwise; 1 for the period during the crisis, 0 otherwise; and
Global Financial 1 for the period after the crisis, 0 otherwise. The three
Crisis periods were chosen following the FRBSF (2010), NBER
(2008), Usman (2010), Adamu (2010) and Ali and Afzal
(2012).

Notes: FRBSF is Federal Reserve Bank of San Francisco, and NBER is the National Bureau
of Economic Research.

Results and discussion
Descriptive Statistics

The study presents the summary statistics of stock market returns,
month-on-month inflation rate and year-on-year inflation rate in Table 5.1.
The analysis was conducted for the whole sample period as well as for the
periods before, during and after the crisis. This allowed the study to examine
differences in the effects of the 2008 GFC on the individual variables.
Descriptive statistics for the sub-periods are provided in Table Al at the
Appendix.

Table 5.1: Summary of Descriptive Statistics for Whole Sample

NRt MOM: YOVt
Mean 0.45 0.77 10.54
Median 0.19 0.56 7.53
Maximum 41.81 7.71 61.54
Minimum -25.67 -2.45 -3.66
Std. Dev. 6.83 1.37 10.81
Skewness 0.96 1.59 2.74
Kurtosis 9.65 8.62 11.03
Jarque-Bera 551.51 479.67 1087.01
Probability 0.00000 0.00000 0.00000
Sum Sq. Dev. 12819.48 515.73 32123.47
Observations 276 276 276

Notes: NR: is log difference of the NSE 20 Share Index, MOM: is the month-on-month
inflation rate, and YOV is the year-on-year inflation rate.

Table 5.1 reveals that the mean values of all the variables are positive
with the mean of the year-on-year inflation rate being much higher than that
of the month-on-month inflation rate while that of stock market returns is the
lowest. This suggests that higher values of both measures of inflation rate
could have depressed the performance of the stock market. Furthermore, all
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the variables recorded excess positive kurtosis, suggesting that they
individually posed lesser risk of extreme outcomes. Additionally, all the
variables had positive skewness which implies that their actual values were
likely to deviate further upwards from their mean values.

Furthermore, the wide range in the year-on-year inflation rate (see
maximum of 61.54 versus minimum of -3.66) suggests that the variable rose
significantly during the period. On the other hand, the large negative value of
the NSE 20 Share Index returns (see the large minimum of -25.67) suggests
that demand for the stock market returns might have decreased significantly
over the period. However, the month-on-month inflation rate appears to have
been the least volatile which seems to support the preference often given to
the variable by portfolio managers in the rebalancing of portfolios.

On splitting the sample into the pre, during and post crisis periods,
Table Al at the Appendix reveals relatively higher mean stock market
returns for the pre-crisis period compared to the mean stock market returns
for the whole sample period. This suggests that the 2008 GFC had significant
direct depressing effects on stock market returns since by partialling out the
period during and after the 2008 GFC, a significant increase in the stock
market returns seems to have occurred. Additional evidence for this view is
provided by the fact that stock market returns were virtually negative during
the crisis period (see Table Al at the Appendix).

In contrast, the mean values of both measures of inflation rate were
low before the crisis began but increased during the crisis before declining
slightly after the crisis (see Table Al). This suggests that shocks from the
2008 GFC could have depressed economic activities during the crisis period
leading to scarcity of goods. Consequently, the supply constraint might have
triggered an increase in general prices during the crisis period. However,
economic recovery and subsequent gradual increase in the supply of goods
and services might have eased off pressure on the general prices after the
crisis.

Results of ADF, PP and KPSS Unit Root Tests

This study determined whether the individual macroeconomic
variables and stock market returns were stationary or nonstationary in their
level forms. To do this, it conducted ADF, PP and ADF unit root tests. Table
5.2 presents the results of the ADF, PP and KPSS tests when the intercept

and trend were included.
Table 5.2: Results for Unit Root Tests using ADF, PP and KPSS Tests (Intercept and Trend)

Variable ADF Test PP Test KPSS Test
symbols Level 1% Level 1% Level 1
Difference Difference Difference
NR: -4.869*%** | -7.509%** - -145.96*** 0.102
13.089*** 0.085

201




MOM: -7.089*** | -8.890*** -65.543*** | 0.127 0.348

10.669***

YOVY: -7.514*** | -5.426%** -3.045 -13.621*** | 0.159 0.029

Notes: *** 1% significance, ** 5% significance, * 10% significance (i.e., *** p < 0.01, **p
< 0.05, *p < 0.1). Null hypothesis under the ADF and PP tests is that the variable is | (1).
Null hypothesis under the KPSS test is that the variable is stationary. LM critical values are
(0.216 at 1%, 0.146 at 5%, and 0.119 at 10%). Fail to reject the null hypothesis if computed
LM statistic is lower than critical values, reject if higher. NR: is log difference of the NSE
20 Share Index, mom: is month-on-month inflation rate, and YOY: is the year-on-year
inflation rate.

The ADF test results suggest that all the individual variables are
stationary in level form. On the other hand, the PP test fails to reject the null
hypothesis of nonstationarity for the year-on-year inflation rate.The results of
KPSS test demonstrate that the computed LM statistic for the year-on-year
inflation rate was higher than the critical value at 5 percent significance
level. The computed LM statistic for the NSE 20 Share Index returns and
month-on-month inflation rate were however lower than the critical values at
5 percent significance level suggesting that the two variables were stationary
in level form.

However, ADF, PP and KPSS test results (see Table A2 at the
Appendix) revealed that all the cointegrating residuals were stationary. This
suggests that each of the measures of inflation rate was cointegrated with
stock market returns. This made it possible to estimate the long run
relationship between the two measures of inflation rate and stock market
returns using levels of the variables.

Results of Additive Regressions versus Product-Term Models

This study compared the results of the main effects (additive) models
to those of product-term models using observed values and mean centred
values of the month-on-month inflation rate and year-on-year inflation rate.

Table 5.3 presents results from equations 3.3 to 3.8.
Table 5.3: Estimates of Additive Regressions versus Product-Term Models

Dependent variable: Stock market returns

Independent Additive regressions Product-Term regressions
variables
Equation (3.3) Equation (3.5)

Coefficient | S.E. t-ratio | Coefficient | S.E. t-ratio

Intercept -0.011 0.469 | —0.022 0.149 0.536 0.279

MOM: 0.595 0.299 | 1.989** 0.869 0.468 1.860*

DdLIringGFC 0.019 4.428 0.004

D, ercrc 1.014 0.919 1.103

MOMthuringGFC -3.591 3.494 -1.028
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MOMD,,..crc -2.339 0.822 -2.844%**
Equation (3.6)
Coefficient | S.E. t-ratio Coefficient S.E. t-ratio
Intercept 0.823 0.602 1.367
MOMct 0.869 0.468 1.860*
DdLIringGFC -2.759 2.685 -1.028
D, ercre -0.796 0.802 -0.993
MOMC‘Dduringch -3.591 3.494 -1.028
MOMcD,,crc -2.339 0.822 -2.844%**
Equation (3.4) Equation (3.7)
Coefficient | S.E. t-ratio Coefficient S.E. t-ratio
Intercept —1.256 0.556 | —2.259** -1.305 0.800 -1.630
YOVY: 0.162 0.037 | 4.389*** 0.191 0.0715 | 2.669***
D duringGFC 4,945 12.239 0.404
D, ercrc 3.111 1.3711 2.269**
YOY:D duringGFC -0.644 0.840 -0.766
YOYtDafterGFC -0.386 0.143 -2.702%**
Equation (3.8)
Coefficient | S.E. t-ratio Coefficient S.E. t-ratio
Intercept 0.707 0.509 1.389
YOVY« 0.191 0.072 2.669***
D duringGFC -1.842 3.857 -0.478
D tercrc -0.961 0.845 -1.137
YOthDdLIrinngFC -0.644 0.840 -0.766
YOYuD, . orc -0.3864 0.143 -2.702%**

Notes: The asterisk * indicate the significance at 10% level, ** at 5% level and *** at 1%
level. NRt is log difference of the NSE 20 Share Index, MOMt is the month-on-month
inflation rate, and YOY' is the year-on-year inflation rate. MOMct and YOY ct are mean
centered values of the respective variables.

The results from equations 3.3 and 3.4 (the additive models) indicate
that the average stock market returns were negative while a unit increase in
the month-on-month inflation rate and year-on-year inflation rate had
significant positive main effects on stock market returns. On the other hand,
equations 3.5 and 3.6 (the product-term models) reveal that while a unit
increase in month-on-month inflation rate and year-on-year inflation rate had
significant positive effects on stock market returns before the crisis, a similar
increase in both variables had significant depressing effects on stock market
returns after the crisis compared to before the crisis. These detailed analyses
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cannot be gleaned from the additive models. Additionally, the product-term
models indicate that these depressing effects were the same at both observed
and mean centered values of the two measures of inflation rate. This suggests
that the 2008 GFC had a significant moderating effect on the relationship
between inflation rate and stock market returns. It further shows that the
Kenyan stock market is highly sensitive to increases in inflation rate
especially when recovering from a financial turmoil. The product-term
models also reveal that a unit increase in either measure of inflation rate had
a depressing effect on stock market returns during the crisis compared to
before the crisis at observed and medium values.

Likewise, the product-term equations show that average stock market
returns were significantly higher after the crisis compared to before the crisis
at observed values of both measures of inflation rate. However, the same
were lower after the crisis compared to before the crisis at medium values of
the two measures of inflation rate. This suggests that the 2008 GFC had more
direct depressing effects on stock market returns when both measures of
inflation were at their medium values than at observed values. Additionally,
average stock market returns were higher during and after the crisis
compared to before the crisis at observed values of the two measures of
inflation rate. In contrast, average stock market returns were lower during
and after the crisis compared to before the crisis at medium values of the two
measures of inflation rate. These results indicate that the 2008 GFC had
more direct depressing effects on the stock market when the economy was
experiencing medium levels of inflation rate.

These results are in agreement with those found by Ali and Afzal
(2012) who established that the 2008 GFC resulted into a significant decline
in stock market returns in India. The results also support Amaefula and
Asare (2013) who established that the global financial crisis had significant
effect on the correlation between stock market returns and exchange rate in
Nigeria.

Results of Stock Returns as a Function of Low and High Values of
Inflation Rate

The study also investigated the effect of the 2008 GFC on the relation
between inflation rate and stock market returns at low and high values of the
month-on-month inflation rate and year-on-year inflation rate. Table 5.4
presents the scenarios of average stock market returns as a function of the
low and high values of the two measures of inflation rate derived from
equations 3.9 and 3.12.
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Table 5.4: Scenarios of Stock Market Returns as a Function of Low and High values of

Inflation Rate

Dependent Variable: NRt

Regressors Coefficient S.E. t-ratio

Intercept -0.369 0.638 -0.577

MOM:low 0.869 0.468 1.860*

D. . 2.158 6.254 0.345
duringGFC

D, ercrc 2.407 1.246 1.932*

MOMtIOWDduringGFC -3.591 3.494 -1.028

MOMtIOWDaﬂerGFC -2.339 0.822 -2.844%**

Coefficient S.E. t-ratio

Intercept 2.014 1.066 1.888*

MOM:high 0.869 0.468 1.860*

D, . -7.678 4,595 -1.671*
duringGFC

D.ercrc -3.999 1.506 -2.654***

MOMighDy,ingerc -3.591 3.494 -1.028

MOMthighDaﬁerGFC -2.339 0.822 -2.844%**

Coefficient S.E. t-ratio

Intercept -1.356 0.816 -1.663*

YOYilow 0.191 0.072 2.669**

D. . 5.119 12.463 0.411
duringGFC

D.ercec 3.215 1.403 2.291**

YOYidowD uringGFC -0.644 0.840 -0.766

YOY‘IOWDaﬂerch -0.3864 0.1430 -2.702%**

Coefficient S.E. t-ratio

Intercept 2.770 1.024 2.706***

YOYihigh 0.191 0.072 2.669%%*

D, . -8.803 6.278 -1.402
duringGFC

D.ercec -5.138 2.059 -2.495**

YOYthighDduringGFC -0.644 0.840 -0.766

-0.386 0.1430 -2.702%**

YOY:highD, o

Notes: NRt is the log difference of the NSE 20 Share Index, MOMt is the month-on-month

inflation rate, YOY1 is the year-on-year inflation rate.

Table 5.4 reveals that a unit increase in month-on-month inflation
rate had the same significant positive effect on stock market returns before
the crisis at both low and high values of the variable. The same applied to
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stock market returns at low and high values of the year-on-year inflation rate.
However, a unit increase in the month-on-month inflation rate led to a
significant decline in stock market returns after the crisis compared to before
the crisis at both low and high values of the variable. Likewise, a unit
increase in the year-on-year inflation rate led to a significant decline in stock
market returns after compared to before the crisis at both low and high
values of the variable. These results suggest that the Kenyan stock market
remains highly sensitive to any increases in inflation rate after a crisis
regardless of the prevailing inflation rate.

The models also show that stock market returns generally declined
during compared to before the crisis for a unit increase in either measure of
inflation rate, regardless of the level of inflation rate. This suggests that any
increases in inflation rate depress the performance of the stock market
performance during a financial crisis.

On the other hand, Table 5.4 demonstrates that average stock market
returns were significantly higher after the crisis compared to before the crisis
at low month-on-month inflation rate. However, average stock market
returns declined significantly after the crisis compared to before the crisis at
high values of the month-on-month inflation rate. Likewise, average stock
market returns were significantly higher after the crisis compared to before
the crisis at low values of the year-on-year inflation rate but declined
significantly after the crisis compared to before the crisis at high values. This
suggests that lower values of inflation rate boost the performance of the
Kenyan stock market when it is emerging from a crisis. In other words, a
stable macroeconomic environment is vital for a stock market recovering
from a financial turmoil.

Conclusion

This study examined the direct effects of the 2008 GFC on stock
market returns. It also determined the moderating effect of the 2008 GFC on
the relationship between inflation rate and stock market returns. The study
employed a product- term regression model and two measures of inflation
rate namely; the month-on-month inflation rate and year-on-year inflation
rate. It also created scenarios for the effect of the 2008 GFC on stock market
returns at low, medium and high values of each of the two measures of
inflation rate.

The results revealed that a unit increase in either measure of inflation
rate had significant depressing effects on stock market returns after
compared to before the 2008 GFC irrespective of whether each of the
measures of inflation rate was low, medium or high. This suggests that
policymakers as well as stock market regulators need to be extra cautious
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when intervening in the activities of the Kenyan stock market, especially
after turbulences such as the 2008 GFC.

The study also established that average stock market returns were
significantly higher after the crisis compared to before the crisis at low
values of both measures of inflation rate. This implies that the government
needs to devise policies that maintain low and stable inflation rate to sustain
investor confidence in the stock market, especially after turbulences such as
the 2008 GFC.

Additionally, this study indicated that a unit increase in either
measure of inflation had significant positive effects on the stock market
returns before the 2008 GFC at low, medium or high values of the
macroeconomic variable. This implies that investors in the Kenyan stock
market are compensated in terms of higher stock returns during periods of
rising inflation rate.

The results of this study have provided the first evidence of how
product-term regression models can provide deeper insights compared to the
widely employed additive or main effects models. This study has also
provided exceptional ways of examining the moderating effects of shocks
from the 2008 GFC on the relationship between inflation rate and stock
market returns.
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Appendices
Table Al: Summary Descriptive Statistics for Periods Before, During and After the 2008

GFC
Variable Period Mean S.D Skewness Kurtosis Jacque-Bera
symbol probability
NR: Pre- 0.856 7.162 1.588 9.938 0.000
crisis
During -2.791 10.88 -0.384 2.63 0.762
crisis
Post- 0.262 4.269 -0.39 3.436 0.273
crisis
MOM: Pre- 0.812 1.614 1.388 6.662 0.000
crisis
During 1.088 0.934 0.512 2.254 0.547
crisis
Post- 0.614 0.631 0.935 5.594 0.000
crisis
YOVY: Pre- 11.316 | 12.875 2.317 7.827 0.000
crisis
During 14.191 3.038 -0.542 2.242 0.518
crisis
Post- 7.897 4.265 1.314 3.879 0.000
crisis

Notes: NRt is log difference of the NSE 20 Share Index, MOMt is month-on-month inflation
rate, YOYt is the year-on-year inflation rate.

Table A2: Cointegration Test using ADF, PP and KPSS Tests (Intercept and Trend)

ADF test PP Test KPSS Test
Cointegrating Level Level Level
Residual
Rnrmom: -5.011%** -13.152%** 0.075
Rnryoy: -5.090%** -13.398*** 0.063

Notes: *** 1% significance, ** 5% significance, * 10% significance (i.e., *** p < 0.01, **p
< 0.05, *p < 0.1). Null hypothesis under the ADF and PP tests is that the residual is
nonstationary or I(1). Null hypothesis under the KPSS is that the residual is stationary. Fail
to reject null hypothesis of stationarity if LM value is lower than all critical values of KPSS
test. KPSS (LM) critical values are (0.216 at 1%; 0.146 at 5%; and 0.119 at 10%).

Rnrmom: is the cointegrating residual from regressing stock market returns on the month-
on-month inflation rate, and RNryoy: is the cointegrating residual from regressing stock
market returns on the year-on-year inflation rate.
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