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Abstract:

While in the last one decade, Kenya has witnessed increasing levels of public borrowing, both domestic
and foreign, economic growth has slowed down and the performance of the securities market has been
subdued with falling stock prices. This has prompted stock investors to review and/or realign their
investment portfolios. While the inflation rate has been drastically fluctuating, public debt — which is
strongly inflationary — has had an exponential increase of about 461 percent between 2008 and 2018.
Although Kenya’s level of public debt is approaching unsustainable levels, massive borrowing still
continues. Using secondary monthly data obtained from government and securities market databases, this
paper analyzed whether public debt moderates the relationship between inflation rate and securities market
returns at the Nairobi Securities Exchange. Time series multiple linear regression results show that
whereas inflation rate has a statistically significant negative effect on securities market returns, public debt
had an insignificant negative effect on securities market returns. More importantly, public debt does not
statistically significantly affect the relationship between inflation rate and the securities market in Kenya.
Putting in place strategies aimed at reducing inflation as well as public debt can however have the effect of
improving securities market performance.
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[6].

1. Introduction Securities market indices are then used to compute

Securities markets play an important function of
financial intermediation in an economy, furnishing
investors with long-term capital and acting as
alternative investment channels for surplus funds
[1], [2]. They also spur economic growth through
mobilization of foreign and domestic investments
and avail low cost capital to growth-oriented firms
that mitigate reliance on interest rate-sensitive bank
finance [3]. In addition, they offer an avenue for
liquidation of investments for venture capitalists
who want to exit their start-up ventures [4].

The performance of the securities market can be
measured using securities market indices, which
gauge stock-price adjustments and are the presumed
reasonable representatives of the securities market
performance as a whole [5]. The indices effectively
summarize price movements and convey a clear
picture of value movements and market performance

securities market returns which are the gains or
losses of the weighted overall theoretical securities
market portfolio, which includes all market
securities [7]. The returns benchmark the appraisal
of the performance of an individual investor’s
portfolio, which is a combination of selected market
securities. Comparison of the securities market
returns with the individual investor’s portfolio’s
returns can show whether the investor is making
gains or losses on their investment [8].

In Kenya, the NSE 20 Share Index is the major
securities market index used to convey a clear
picture of securities’ value movements and market
performance. It is a narrow-based population index
and an equal-weighted geometric mean of a non-
random sample of twenty large and most active
stocks representing all of the NSE segments that
represent different Kenyan industries.
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Between March 2008 and March 2018, the NSE
20 Share Index’s performance steadily declined,
resulting in negative returns where investors lost
wealth worth billions, as prices of most securities
sharply dwindled. In addition, other indicators of
performance, such as volume of shares traded,
equity turnover, subscription rates for IPOs and right
issues as well as investor participation at the NSE
substantially declined, prompting investors to move
to other securities markets in search of higher
returns [9], [10].

Meanwhile, inflation rate, one of the
macroeconomic factors that adversely affects
securities market returns by depressing securities
prices as a result of investors undervaluing equities
in inflationary environments, has been drastically
fluctuating between 19.72% and 3.18% in the same
period [11].

Public debt, which is strongly inflationary [12]
especially in developing countries [13] has also had
an exponential increase of 461 percent from March
2008 to March 2018 [14]. Despite several warnings
from the World Bank that Kenya should work
towards reducing its debt levels, which have been
approaching unsustainable levels [15], the massive
borrowing continues unabated.

This paper, therefore, sought to investigate
whether public debt does moderate the relationship
between inflation and securities market returns at the
Nairobi Securities Exchange. The paper is structured
as follows: Section 2 presents a review of literature;
Section 3 describes the method employed; Section 4
presents and discusses findings; and Section 5
finally presents the conclusions and outlines some
recommendations for policy considerations.

2. Review of Literature

Past studies have examined the relationship between
inflation rate and securities market returns, public
debt and securities market returns, and public debt
and inflation rate. These studies have had mixed
findings as discussed below.

2.1 Inflation Rate and Securities Market Returns
The effect of inflation on securities market returns
depends on whether the economy is facing
unexpected or expected inflation. The relationship
between expected inflation and securities returns
will be positive or otherwise depending on the
prevailing monetary policy and firms’ ability to
hedge against future risks [16].

However, unexpected inflation, according to [17],
correlates with securities returns more negatively,
especially during economic contractions because of
the perception that unexpected inflation contains
new information that increases stock price volatility.

Past studies on inflation rate’s effect on the
performance of securities markets have yielded
mixed findings. Contrary to Fisher hypothesis [18],
negative effects of inflation rate on securities
returns were found in the Czech Republic,
Bangladesh, Sweden, Nigeria, Botswana and Brazil
[19] — [25]. In contrast, there was a positive effect of
inflation on securities returns in Ghana, China, India
and the European Union [26] — [28].

In Kenya, some studies found that inflation rate
had a positive and significant bearing on securities
returns [29] — [31], with [32] reporting a negative
short-run  co-integrating  relationship  between
inflation and securities market performance. Other
studies found that inflation rate negatively
influenced returns [33] — [38].

2.2 Public Debt and Securities Market Returns
Although literature on the effect of public debt on
securities market returns is still lean, [28] found that
public debt had a positive effect on securities market
returns in the European Union. However, this effect
was insignificant in developed European Union
nations and significant in emerging European Union
nations.

Other studies, [39] and [40], also found that public
debt’s effect on the securities market was
insignificant in Nigeria and Kenya respectively,
although the effect was negative in Kenya [40].
Assessment of the impact of public debt on
Nigeria’s securities market [41] found that it had a
significant and positive influence on stock prices.
2.3 Public Debt and Inflation Rate
The Central Bank of Kenya (CBK) uses monetary
policy to stabilize the country’s inflation, through
actions aimed at controlling the level of money
supply in the country. By regulating interest rates,
the CBK either introduces or pulls back the liquidity
in the country. Excess money in circulation often
stimulates depreciation of the Kenyan Shilling,
which triggers a high inflation rate that slows down
economic growth. One of the CBK’s monetary
policy actions is selling government securities. This,
coupled with international borrowing by the
Treasury to finance the national budget deficit,
increases public debt [42].

Several studies have examined the effect of public
debt on inflation. According to [13] public debt had
a significantly positive effect on inflation rate in
developing countries. According to [43], in their
non-Ricardian theoretical framework, higher levels
of public debt are inflationary. Several other studies
also support this view that higher public debt
increases the rate of inflation, especially in
developing countries [44], [45]. Another study [46]
suggested that the optimal public debt should be
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pegged on the interaction between inflation rate and
changes in government borrowing. Since the above
literature confirms that public debt influences
inflation rates, and inflation rates influence
securities market returns, this study sought to
determine if there exists any moderating effect of
public debt on the effect of inflation rate on
securities market returns.

3. Research Methodology

3.1 Data and Data Collection

The study employed a descriptive research design
which was suitable for fitting a multiple linear
regression model to describe the relationship
between the dependent, independent and moderating
variables. There were 67 firms listed at the Nairobi
Securities Exchange during the study period. The
NSE 20 Share Index samples the top 20 best
performing companies based on trading activity,
volume of shares traded, equity turnover, and
superior profitability and dividend record. Using a
data collection sheet, secondary data was collected
on monthly NSE 20 Share Index values from
February 2008 to March 2018 as reported by the
Nairobi Securities Exchange totaling to 122 monthly
observations.

3.2  Model Specification and Data Analysis

The securities market returns were computed from
the securities market index data using equation (1).

NSE20;—~NSE20¢_1
R = 1 1
tny ( NSE20;_, ) *100 1)
Where,
Rtn, = Securities market returns at time t (%)
NSE20, =value of NSE 20 Share Index at time t

NSE20,_, = NSE 20 Share Index attimet — 1

A total of 122 monthly observations for both
inflation rate and public debt, from February 2008 to
March 2018, were collected from the Central Bank
of Kenya. The descriptive statistics of the raw data
are shown in Table 1.

Table 1: Summary Statistics of Raw Data

Kurt 4.60529 2.989097 2.456262
Min -17.9068 3.18 860957.1
Max 9.334385 19.72 4901288
Obs. 122 122 122

Variable Securities Inflation Public
market rate debt
returns (%) (KSh

(%) Million)

Mean -0.09897 8.516446 2207876
Variance 20.94987 21.71366 1.31E+12
Std. dev. 4.577103 4.659792 1146266
Skew -0.67511 1.109019 0.785935

It is evident from the summary statistics in Table
1 that all the three variables had quite high
variances, which are a source of heterogeneous
regression residuals [47]. Further, it can be observed
that inflation rate and public debt were right-
skewed, implying that these variables had a high
probability of being less than their means and that
deviation from the mean was more likely to be
positive. It is also evident that NSE 20 return was
negatively skewed, implying that securities market
returns had high chances being above average, but
more likely to negatively deviate from the mean
[48].

To test the linkage between the variables, it was
necessary to transform them into forms that were
suitable for time series multiple linear regression
analysis [49]. First, because of the non-linear nature
of the relationship between the variables, the raw
data were log-transformed to enable modelling of
linear parametric relationships from the non-linear
variables. This retained non-linear effective
relationship between the dependent and the
independent and moderating variables, while still
preserving a linear model; hence facilitating
comparison through elasticity [47], [20]. As
suggested by [50] and [47], the log-transformation
also stabilized the variance and reduced positive
skewness.

Further, because logarithms of negative numbers
is not defined [47], a constant was added to the NSE
20 Share Index returns such that the minimum return
was exactly one, as suggested by a recent study on
the effect of minimum values on logarithmic
transformation of data with negative values [51].

Since multiple linear regression analysis of time
series data presumes that all the variables are
stationary and not perfectly correlated [47], the
variables were tested for stationarity and
multicollinearity using the augmented Dickey-Fuller
unit root test and Pearson’s pairwise correlation
matrix respectively before regression analysis. The
non-stationary variables were detrended and
differenced to eliminate spurious regression [52].

After transformation of the variables, 121 monthly
observations from March 2008 to March 2018 were
used to fit a multiple linear regression model (with
robust standard errors that mitigated the effects of
heteroscedasticity) based on a modified Arbitrage
Pricing Theoretical model [21]. The study adopted
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the economic model in equation (2), which
expressed securities market returns (Rtn) as a
function of inflation rate (INF) given public debt
(PD).

Rtn = f(INF/PD) (2)

The two econometric models presented in
equations (3) and (4) were the economic model’s
functional form that was used to analyze the data.

LnRtn; = a4 + f1LnINF; + B,DdtLnPD, + &

3)
LnRtn, = a; + B1LnINF; + @,DdtLnPD; +
@3 DdtInPD;InINF; + &; 4)
Where,

LnRtn, = Natural logarithm of securities market
returns at time t.

LnINF, = Natural logarithm of inflation rate at
time t.

DdtLnPD, = First difference of detrended natural
logarithm of public debt at time t.

DdtLnPD; = meaningful values of DdtLnPD,
such as the mean and one standard deviation above
and below the mean.

Bi /9; = sensitivity of market returns to changes in
the it" variable, i = inflation rate, public debt or
their interaction.

g, = error term with mean = 0, variance = ¢2.

Equation (3) was used to determine the main
effects of both inflation rate and public debt on
securities market returns, while equation (4) was
used to determine the moderating effect of public
debt on inflation rate’s influence on the performance
of the securities market, as captured by the
interaction term DdtLnPD;LnINF;. The interaction
effects were measured by assessing the increment of
the R-squared yielded by adding the interaction
term. That is, testing whether the R-squared of
equation (4) was larger than the R-squared of
equation (3).

The moderating effect was further tested by
rewriting equation (4) to show simple quadratic
functions at selected levels of public debt,
corresponding to simple slopes of equation (4), as
expressed in equation (5).

,1<i<
LnRtn, = c; + y;LnINF, + €, {l, 1<i<3

()

Where,

¢; =ay+ @,DdtLnPD;

Yi = Bi1+ @3DdtLnPD;

1 = one standard deviation below mean public

debt

2 = the mean public debt

3 = one standard deviation above mean public
debt

The simple quadratic functions indicated by
equation (5) were derived from substituting the
selected values of public debt (1, 2 and 3 above) in
the equation (5). The equations yielded were tested
graphically  for  predictive margins {B;, +
@5 DdtLnPD; of equation (4)} of inflation rate given
public debt, and the average marginal effects
{a; + @,DdtLnPD; of equation (4)} of public debt
on the effect of inflation rate on securities market
returns.

The study’s objectives were achieved by testing
the null hypotheses, that inflation rate and public
debt did not have statistically significant effects on
securities market returns, and that public debt did
not statistically significantly moderate the effect of
inflation rate on securities market returns, at the 95
percent confidence interval. The study failed to
reject the null hypotheses at p-values greater than
the 0.05 significance level and made appropriate
conclusions. Further, the beta coefficients and their
signs were reported and used to evaluate the
magnitude and direction of the effect of the
variables on securities market returns. R-squared
values of the unmoderated and the moderated
regression equations were also compared and
predictive margins used to investigate the
moderating effect of public debt. Data was analyzed
using Stata version 13 software.

4. Results and Discussion

4.1 Descriptive Statistics for Log-Transformed
data
Table 2 presents the summary of descriptive

statistics for the log-transformed variables.
Table 2: Summary Statistics Log-Transformed Data

Variable Ln Ln Ln Public
Securities | Inflation debt
market rate
returns
Mean 2.88692 2.011818 | 14.47801
Variance 0.14285 0.250092 | 0.260687
Std. dev. 0.37795 0.500092 | 0.510575
Skew -4.40995 0.415474 | 0.159211
Kurt 31.8467 2.304427 | 1.888707
Min 0 1.156881 13.6658
Max 3.34078 2.981633 | 15.40501
Obs. 121 121 121

Note: Ln = Natural logarithm
It is evident from the summary statistics in Table
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2 that the log-transformation substantially
minimized the variances and the right tails of the
distribution of the variables’ data.

4.2 Stationarity and Multicollinearity

4.2.1 Stationarity Test

Stationary data is desirable in the regression of time
series to eliminate the problem of spurious
regression, where variables without a meaningful
relation might seem related [53]. A stationary time
series is an array of stochastic data points at
successive, equal time points, with constant variance
and constant mean over time [47]. Based on the
processes required to transform a time series to
make it stationary, the two types of stationarity are:
the difference stationary process (stochastic trend)
where  taking  differences of  consecutive
observations achieves stationarity; and the trend
stationary process (deterministic trend) where
detrending achieves stationarity [50].

Noting that a time series might have both
stochastic and deterministic trends [47], the study
used time series graphs to determine the existence of
trend stationarity. Variables with a deterministic
trend were detrended by first regressing them on
time, subtracting the trend, and using the residuals
as the new data for those variables, as suggested by
[47] and [53]. Then, the Augmented Dickey-Fuller
unit root test was used to investigate the variables
for the presence of difference stationary processes,
against the null hypothesis that a time series was
non-stationary, because it had a unit root. Rejection
of the null hypothesis meant that the time series was
stationary [47]. Otherwise, the variable was
repeatedly differenced and re-tested until it became
stationary.

The time series plots for the log-transformed
variables that were used to investigate the presence
of trend-stationarity are presented in Figure 1,
Figure 2, Figure 3 and Figure 4.

o4

T T T T
Jan 2012 Jan 2014 Jan 2016 Jan 2018

MONTH

Figure 1: Time series plot — natural log of securities
market returns

T T
Jan 2008 Jan 2010

It is evident from Figure 1 that securities market
returns had constant stochastic variations. The time
series graph for the natural logarithm of inflation
rate is presented in Figure 2.
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Figure 2. Time series plot — natural log of inflation
rate

It is evident from Figure 2 that inflation rate had
stochastic variations which appeared constant over
time. The time series graph for the natural logarithm
of public debt is presented in Figure 3.
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Figure 3. Time series plot — natural log of public
debt

It is evident from Figure 3 that public debt had
stochastic variations which appeared to have a
deterministic trend. Hence, the natural logarithm of
public debt was detrended. The time series graph for
the detrended natural logarithm of public debt is
presented in Figure 4.
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Figure 4. Time series plot — detrended natural log of
public debt

It is evident from Figure 4 that public debt had
stochastic variations which appeared to have either
seasonal or cyclic trends. According to [54], if the
data of a seemingly seasonal trend is found to be
non-stationary, then differencing can reduce the
seasonality. The natural logarithms of securities
market returns and inflation rate, and the detrended
natural logarithm of public debt were then tested for
difference-stationarity using the Augmented Dickey-
Fuller (ADF) unit root test, with lags selected by
Akaike Information Criterion and presented in Table
3.

Table 3: Lag-Selection — Akaike Selection Criteria

Variable AlC Lag
(Optimum)

Ln securities market return 0.713551 4
Ln inflation rate -1.40552 5
Detrended Ln public debt -4.99571 2
FD of detrended Ln public -4.97247 5
debt

Note: FD = First Difference, Ln = Natural
Logarithm

The ADF unit root test was run for each variable
with the trend and intercept terms. If, from the
results of the ADF unit root test, both the
MacKinnon approximate value of Z (t) and the trend
term were found to be insignificant at the 95 percent
confidence interval, the ADF unit root test was
repeated without the trend term. A variable was said
to have a unit root when the MacKinnon
approximate at the 95 percent confidence interval
was insignificant and the trend or intercept terms
were significant. Otherwise, that variable was non-

stationary. Table 4 presents the results of the unit
root test.

Table 4: Augmented Dickey-Fuller Unit Root Test

Trend and Intercept
Intercept
Variable MacKin p>tf MacKin p>|t|
non for non for
approx. trend approx. trend
Z(t) Z(t)
LnRtn *0.0279 0.274 - -
LnINF *0.0098 0.284 - -
dtLnPD 0.4585 0.251  0.1618 0.909
DdtLnPD  *0.0000 0.224
Note: * = significant at 95 percent confidence
interval.

It is evident from the results in Table 4 that the
MacKinnon approximate p-value for Z (t) was
significant for securities market returns and inflation
rate at the 95 percent confidence interval (p =
0.0279 and p = 0.0098 respectively). Hence, the
study rejected the null hypotheses and concluded
that these variables were stationary at level. It was
also evident from the table that the p-value for
detrended public debt (p = 0.4585) was
insignificant at the 95 percent confidence interval,
pointing to a possibility of the existence of a unit
root. However, since the estimated trend of interest
rate was also insignificant (p = 0.251), the ADF
unit root test was repeated without the trend. The
obtained MacKinnon approximate p-values for Z (t)
and the p-value of the intercept were also
insignificant at the 95 percent confidence interval
(» = 0.1618 and p = 0.909). But since the time
series plot appeared to have some cyclic/seasonal
component, the detrended logarithm of public debt
was differenced and retested for difference-
stationarity, as suggested by [54].

It is evident from Table 4 that the MacKinnon
approximate p-value for Z (t) of the first difference
of public debt was significant at the 95 percent
confidence interval (p = 0.0000). Hence, the
study concluded that the first difference of public
debt was stationary. Indeed, this was corroborated
by the constant variance observed in the time series
graph in Figure 5.
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Figure 5. Time series plot — first difference of
detrended natural log of public debt
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Thus, the study used the natural logarithm of
securities market returns as the dependent variable,
and the natural logarithm of inflation rate as the
independent variable. The first difference of
detrended public debt was used as the moderating
variable.

4.2.2 Multicollinearity Test

One of the assumptions of multiple linear regression
modeling is that the independent variables do not
have perfect linear relationships [55]. Therefore,
multicollinearity tests were conducted to find out
whether the independent variables had high linear
relationships that would have made it difficult to
accurately estimate the coefficients, were they to be
included in the regression model together [47].

In multiple linear regression, multicollinearity
occurs when one or more independent variables
have high linear correlations, making it possible to
accurately predict one variable from the other [56].
High multicollinearity may lead to rejection of
hypotheses that would otherwise be accepted, due to
large standard errors that lead to high p-values and
wider confidence intervals [57], [563]. The Pearson's
pairwise correlation matrix was used to investigate
collinearity of the variables.

The Pearson’s pairwise correlation matrix
measures the strength of the relationship between
the independent variables using coefficients of
correlation (r) and the significance of that
correlation at a certain confidence interval [65]. A
negative coefficient would denote an inverse
relationship between two variables, while r of
0.1 < |r| < 0.3 would show a small correlation,
0.3<|r] <05 a moderate correlation, and
|r| > 0.5 a strong correlation [58]. Table 5 presents
the Pearson’s correlation matrix at the 95 percent
confidence interval.

Table 5: Pearson’s Pairwise Correlation Matrix

Ln Inflation Ln Public
rate debt
Ln Inflation rate 1.0000
Ln Public debt -0.0729 1.0000

Note: * = significant at 95% Confidence interval; p-
value in parentheses.

It is evident from the coefficients in Table
5Error! Reference source not found. that inflation
rate and public debt had very small and insignificant
negative correlation (r = 0.0729, p = 0.4266) that
was not likely to adversely influence the study’s
regression coefficients.

4.3 Regression  Estimates Standard

Errors)

4.3.1 Main Effects of Inflation Rate and Public
Debt on Securities Market Returns

To mitigate the effects of heteroscedasticity, a
multiple linear regression with robust standard
errors was run with the model in equation (3). Table
6 presents the regression estimates obtained.

(Robust

Table 6: Regression Estimates (Robust Errors)

LnRtn Coef. |t P>|t| [95% Conf.
Interval]

Inflation | -0.222 | -2.49 | 0.014* | -0.40 | -0.05
rate

Public -1.231 |-091 |0.366 |[-3.92 |1.45
debt

_cons 3.335 | 21.59 |0.000* |3.03 | 3.64
N 121

R-squared 0.088

F[2,118] 3.12

Prob > F 0.047

rmse \ 0.363

* = significant at 95% Confidence Interval

Using the regression coefficients in Table 6, this
paper predicted securities market returns with
equation (6).

InRtn = 3.335 — 0.222 LnINF - 1.231 DdtLnPD
(6)

It is evident from Table 6 that the two-predictor
model accounted for 9 percent of the variation of
securities market return, and this effect was
significant (F (2, 118) = 3.12, Prob>F = 0.0479 and
R-squared = 0.0884). It is also evident that inflation
rate was a significant predictor of securities market
returns (p = 0.014) while public debt had an
insignificant effect on securities market returns
(p = 0.366). Furthermore, it is evident from Table 6
that both inflation rate and public debt negatively
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influenced securities market returns with the returns
declining at an average of about 0.222 percent and
1.231 percent for each percentage increase in
inflation rate and public debt respectively, though
the influence of public debt on the returns was not
significant.

4.3.2 Moderation Effect of Public Debt on the
Effect of Inflation Rate on Securities Market
Returns

Moderation modifies the strength and/or direction of
the effect of an independent variable on the
dependent variable [59] — [61]. To test the null
hypothesis that public debt did not moderate the
effect of inflation rate on security market returns, a
moderated multiple linear regression was run with
the model in equation (4) and the results presented
in Table 7. The regression estimates obtained were
then compared with those in Table 6.

Table 7: Moderated Regression Estimates (Robust

Errors)

LnRtn | Coef. |t P>|t| [95%
Conf.
Interval]

Inflation | -0.229 | -2.48 | 0.014* | -0.41 | -0.05

rate

Public 4313 | 0.87|0.386 |-551| 14.1

debt

Int. -2.667 | -0.99 | 0.326 | -8.02 | 2.69

_cons 3.345| 21.1|0.000* | 3.03| 3.66

N 121

R-squared 0.0943

Prob > F 0.1058

rmse 0.3643

* = significant at 95% Confidence Interval, Int. =
interaction between public debt and inflation rate.

It is evident from Table 7 that the moderation
model accounted for 9 percent of the variation of
securities market returns. However, this effect was
insignificant (F (2, 118) = 2.09, Prob>F = 0.1058
and R-squared = 0.0943). It is also evident that
inflation rate was a significant predictor of securities
market returns (p = 0.014) while public debt and
the interaction between inflation rate and public debt
(Int.) had an insignificant effect on securities market
returns (p = 0.386 and p = 0.326 respectively).

Furthermore, while inflation rate negatively
influenced securities market returns, public debt
positively affected the returns. In addition, the
interaction between inflation rate and public debt
also negatively influenced securities market returns.
On average, for a percentage increase in inflation
rate and the interaction between inflation rate and
public debt, securities market returns declined by

about 0.229 percent and 2.667 percent respectively.
In contrast, securities market returns increased by
about 4.313 percent for each percent increase in
public debt.

4.4 Hypotheses Testing and Discussion

4.4.1 Effect of Inflation Rate on Securities
Market Returns

Table 8 presents the results of the determination of
the effect of inflation rate on securities market
returns against the null hypothesis that inflation rate
does not statistically significantly affect securities
market returns at the Nairobi Securities Exchange,
that is, Hy: 5; = 0.

Table 8: Regression Estimates — Inflation Rate

Variable B1 t p>[t|

Inflation rate -0.222 -2.49 0.014

From the p-value presented in Table 8, we found
strong evidence at the 95 percent confidence interval
against the null hypothesis that inflation rate does
not have a statistically significant effect on securities
market returns (p = 0.014). Hence, the study
rejected the null hypothesis, finding that inflation
rate had a statistically significant effect on securities
market returns.

From the regression estimates in Table 8, it is
evident that the coefficient of inflation rate was
negative 0.222. Since the study was based on a log-
log model, this meant that the elasticity of securities
market returns with respect to inflation rate was
negative 0.222, implying that a one percentage
increase in inflation rate led to a 0.222 percentage
decline of securities market returns. Thus, the study
found that inflation rate had a negative effect on
securities market returns. This finding agrees with
[62] and [17] who argued that unexpected inflation
correlates to securities returns more negatively
because of the perception that unexpected inflation
contains new information that increases stock price
volatility.

Contrary to Fisher’s hypothesis, the study’s
findings also agreed with those of [19] — [25]
outside Kenya and [32] — [34], [36] and [38] in
Kenya.

In contrast, the study’s findings differed with the
findings of [26] — [28] outside Kenya, and [29] —
[31] in Kenya, who found a positive influence of
inflation rate on securities market returns.

4.4.2 Effect of Public Debt on Securities Market
Returns

Table 9 presents the results of the determination of
the effect of public debt on securities market returns
against the null hypothesis that public debt does not
statistically significantly affect securities market
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returns at the Nairobi Securities Exchange, that is,
HO: ﬁz = O

Table 9: Regression Estimates — Public Debt

Variable B2 t p>|t|

Public debt -1.231 -0.91 0.366

From the p-value presented in Table 9, the study
did not find evidence at the 95 percent confidence
interval against the null hypothesis that public debt
does not have a statistically significant effect on
securities market returns (p = 0.366). Hence, the
study failed to reject the null hypothesis, finding that
public debt had a statistically insignificant effect on
securities market returns. A study by [28] had found
that public debt’s effect on securities market returns
was insignificant in developed European Union
nations and significant in emerging European Union
nations. Studies by [39] and [40] found that public
debt’s effect on the securities market was
insignificant in both Nigeria and Kenya respectively.

From the regression estimates in Table 9, it is
evident that the coefficient of public debt was
negative 1.231. Since the study was based on a log-
log model, again this meant that the elasticity of
securities market returns with respect to public debt
was negative 1.231, implying that a percentage
increase in public debt led to a 1.231 percentage
decline of securities market returns. Thus, the study
found that public debt had a negative effect on
securities market returns. Although literature on the
effect of public debt on securities market returns is
still lean, this finding agrees with [40] in Kenya. In
contrast this finding differed with the finding of [28]
in the European Union, and [41] in Nigeria’s
securities market who found that public debt had a
positive influence on stock prices.

4.4.3 Moderating Effect of Public Debt on the
Effect of Inflation Rate on Securities Market
Returns

Table 10 presents the results of the determination of
the moderating effect of public debt on the effect of
inflation rate on securities market returns against the
null hypothesis that public debt does not statistically
significantly moderate the effect of inflation rate on
securities market returns at the Nairobi Securities
Exchange, that is, H,: @, = 0.

Table 10: Regression Estimates — Interaction of
Inflation Rate and Public debt

From the p-value presented in Table 10, the study
did not find strong evidence at the 95 percent
confidence interval against the null hypothesis that
public debt does not have a statistically significant
moderating effect on the effect of inflation rate on
securities market returns (p = 0.326). Hence, the
study failed to reject the null hypothesis, finding that
public debt did not have a statistically significant
moderating effect on the effect of inflation rate on
securities market returns.

However, comparing the estimates of the
moderated regression (Table 7) with the estimates of
the unmoderated main effects regression (Table 6)
the R-squared slightly increased from 0.0884 to
0.0943 indicating a slight increase in the explanatory
power of the regression model. The Prob>F also
changed from 0.0479 to 0.1058, the coefficient of
inflation rate slightly changed in magnitude from -
0.222 to -0.229, and the coefficient of public debt
changed direction from negative to positive and
increased in magnitude almost 4 times, implying
that although the interaction between public debt
and inflation rate statistically insignificantly
explained securities market returns, there was some
modification of the size and magnitude of public
debt’s and inflation rate’s effects on securities
market returns. The constant term also slightly
increased from 3.335 to 3.345, indicating presence
of some marginal effect of public debt on the effect
of inflation rate on securities market returns,
resulting from their interaction in the economy.

The moderating effect was further assessed
graphically by use of simple slopes via predictive
margins and average marginal effects at different
levels of public debt. For meaningful analysis, one
standard deviation below the mean, the mean and
one standard deviation above the mean were used to
represent low, medium and high values of public
debt and inflation rate. Table 11 presents these
obtained values.

Table 21: Low, Medium and High Inflation Rate
and Public Debt

Variable | Mean Std. X—0 | xX+o0
(x) Dev. (Low) | (High)
(o)
Interest 2.0118 | 0.50009 | 1.5117 | 2.5119
rate
Public -0.00016 | 0.02051 | -0.0206 | 0.0203
debt

Variable D1 t p>[t|

Int. -2.667 -0.99 0.326

Int. = interaction between inflation rate and public
debt

The values in table 11 were used to generate
simple slopes that reflected the predictive
relationship between different levels of inflation rate
and securities market returns, at different levels of
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public debt. Table 12 presents the predictive
margins at 9 different combinations of the above
low, medium and high values of both inflation rate
and public debt.

Table 12: Predictive Margins

Adjusted predictions | Number of obs = 121

Model VCE - Robust

Expression | : Linear prediction, predict()

1. at | :LnINF Low
DdtLnPD Low

- LnINF Low
DdtLnPD Medium

2. at

- LnINF Low
DdtLnPD High

3._at

- LnINF Medium
DdtLnPD Low

4, at

- LnINF Medium
DdtLnPD Medium

5. at

- LnINF Medium
DdtLnPD = High

6._at

7._at | : LnINF = High

DdtLnPD = Low

8._at | : LnINF = High

DdtLnPD = Medium

9._at | : LnINF = High

DdtLnPD = High

Delta-
method
Std. t
Err.

Margin P>t | [95%
Conf.

Interval]

2.993 | 0.039 76.36 | 0.00 | 2.91 | 3.07

2.999 | 0.026 | 112.09 | 0.00 | 2.94 | 3.05

3.004 | 0.036 81.48 | 0.00 | 2.93 | 3.07

2.906 | 0.034 84.78 | 0.00 | 2.83 | 2.97

2.884 | 0.034 84.55|0.00 | 2.81 | 2.95

2.863 | 0.049 57.89 1 0.00 | 2.76 | 2.96

2.819 | 0.063 44.18 | 0.00 | 2.69 | 2.94

2.770 | 0.076 36.28 | 0.00 | 2.61 | 2.92

@OO\IO"U'I#OOI\)I—\I&)'_

2.721 | 0.108 25.07 1 0.00 | 2.50 | 2.93

Figure 6 presents the graphical predictive margins
that simplify analysis of moderation effects using
simple slopes.

95% Confidence Intervals

3.2

2.8

2.6

2.4

T T T
Low Medium High
Inflation Rates

— A — Low levels of public debt o
—<—— High levels of public debt

Medium levels of public debt

Figure 6. Inflation predictive margins at different
public debt levels

It is evident from Figure 6Error! Reference
source not found. that, ceteris paribus, the slope of
inflation rate’s linear prediction of securities market
returns was more negatively pronounced at high
levels of public debt. However, it became less
negative as public debt declined. This implies that
the elasticity of securities market returns with
respect to inflation rate was decreasing (becoming
less negative) with decreases in public debt. That is,
at high levels of public debt in the economy, the
magnitude of predicted securities market returns was
higher during periods of low inflation rate than
during periods of high inflation rate. In contrast, at
low levels of public debt, the magnitude of securities
market returns was higher during periods of high
inflation rate than during periods of low inflation
rates. For an even clearer picture, the simple slopes
were extrapolated to include two standard deviations
below the mean inflation rate, to represent very low
inflation rate. Figure 7 presents the extrapolated
predictive margins obtained.

95% Confidence Intervals

34

3.2

2.8

2.6

24

T T

Medium High
Inflation Rates
— A— Low Public Debt ~ -----B-:-
—<&—— High Public Debt

T T
Very Low Low

Medium Public Debt

Figure 7. Inflation predictive margins including
very low inflation rate

It is evident from Figure 7 that, although the
confidence intervals overlap a bit, when public debt
levels in the economy are high, there would be a
higher probability that securities market returns

David J. Kapchanga, IJSRM Volume 06 Issue 12 December 2018 [www.ijsrm.in]

EM-2018-833



would be higher at very low inflation rates. It can
also be observed that when the prevailing interest
rates are high, lower public debt levels would mean
higher securities market returns. However, it is also
evident from Figure 7 that high levels of public debt
during periods of high inflation rate led to a decline
in securities market returns.

The above predictive margins were summarized
further into average marginal effects to find out the
instantaneous rate of change of securities market
returns with respect to inflation rate at different
levels of public debt. Table 13 presents the average
marginal effects of the effect of inflation rate on
securities market returns at the low, medium and
high values of public debt.

Table 13: Average Marginal Effects

Mean Marginal Number of obs = 121
Effects
Model VCE : Robust
Expression - Linear prediction, predict()
Dy/dx w.r.t. : LnINF
1. at : Low Public Debt
2. at : Medium Public Debt
3. at : High Public Debt
[95%
Conf.
LnINF Margin t P>t Interval]
at
1 -173 -215] 00| -33| -.013
2 -.228 -248 | 0.0| -41| -.046
3 -.282 -220| 00| -53| -.028

Figure 8 presents the graphical average marginal
effects that simplify analysis of moderation effects
using simple slopes.

95% Confidence Intervals

\«

T T T
Low Medium High
Public Debt

Figure 8. Average marginal effects at different
public debt levels

It is evident from Figure 8 that the average
marginal effects of public debt on securities market

returns with respect to inflation rate were negative.
This means that as public debt increased, the
additional predicted securities market returns
declined, that is, the rate of change of securities
market returns with respect to inflation rate
declined.

Because literature on the moderating effect of
public debt on the effect of inflation rate on
securities market returns is very limited, and since
the securities market is one of the indicators of
economic growth [63], the findings of this study that
public debt moderates the relationship between
inflation and securities market returns is in line with
economic theory. According to [64], increased
government expenditure and public debt increases
growth of money supply, which discourages private
investment with no overall decline in aggregate
demand. This increases the demand-side costs of
inflation due to the expectation of future increase in
tax on incomes and profits to pay the debt, causing
less money to be invested in the financial markets.
According to [12], public debt is inflationary and
inflation rate itself is crippling to the economy in the
long run.

The results of this study therefore support the
findings of [46], which suggest that the optimal
levels of public debt should be pegged on the
interaction between inflation rate and public debt in
order to achieve economic growth where securities
market returns increase rather than decline.

5. Conclusion

This study has found a strong evidence against the
null hypothesis that inflation rate’s effect on
securities market returns was not statistically
significant. It can then be concluded that inflation
rate significantly influenced securities market
returns in Kenya. This effect was negative, meaning
that higher levels of inflation rate were bad for the
Kenyan securities market.

Concerning the effect of public debt on securities
market returns, we found weak evidence against the
null hypothesis that public debt’s effect on securities
market returns was not statistically significant. It is
then safe to conclude that public debt had an
insignificant effect on securities market returns in
the Kenyan securities market. Since this effect was
negative, it implies that higher levels of public debt
were bad for the securities market in Kenya, albeit
insignificantly.

In terms of presence of any moderating effect of
public debt on the effect of inflation rate on
securities market returns, we did not find strong
evidence against the null hypothesis that public debt
does not statistically significantly moderate the
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effect of inflation rate on securities market returns at
the Kenyan securities market. We therefore
conclude that public debt had a negative, but
insignificant moderating effect on the effect of
inflation rate on securities market returns in Kenya.
Based on the predictive margins and average
marginal effects, it can be concluded that higher
level of public debt is not suitable for the securities
market, especially with rising prevailing inflation
rates. Similarly, when the prevailing inflation rates
are low, low public debt is also not desirable for the
securities market. In addition, rising public debt is
inflationary, thus as public debt levels in the
economy rises, the rate of decline of securities
market returns as a result of the adverse effects of
inflation rate rises.

5.1 Recommendations

Based on the findings, this paper recommends that
the Central Bank of Kenya’s monetary policy
interventions to maintain price stability in the
economy should focus on the interaction between
public debt and inflation rate, targeting a threshold
level of inflation rate and public debt. Specifically,
during periods of escalating levels of public debt,
the monetary policy interventions should aim to
maintain the inflation rate at low levels, preferably
even lower than 4.5 percent.

Kenya’s levels of public debt are high and still
escalating. Therefore, measures should be put in
place to stem the rising level of borrowing.
Reducing public debt would help control the rise of
inflationary money supply. The government should
also address the issue corruption and bureaucracy
with a view to reduce them so that borrowed funds
are used on intended productive activities that would
provide sufficient sources of funds to help pay back
the debts. This will assist in cutting back on taxation
and reducing the size of government in order to
encourage private investment at the securities
market.

In order to maximize their securities returns,
investors at the Kenyan securities market should
keenly monitor the interplay between inflation rate
and public debt. Given that public debt levels are
already high, any signs of rising inflation rates
should signal such investors to shift from securities
market instruments to other alternative forms of
investment.

Lastly, future research could consider inclusion of
a control variable in the assessment of the
moderating effect of public debt on the effect of
inflation rate on securities market returns since these
inflation rate and public debt are not isolated in the
economy. They could also consider measuring

public debt as a percentage of gross domestic
product in the analysis.
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