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Abstract. Purpose — This paper investigates whether the macroeconomic factors affect the firm
stock returns volatility differently depending on their location in different sectors. For this purpose,
daily financial time-series data for 683 firms located in nine US sectors for the period of 2000 to
2017 are employed.

Research methodology — The GARCH (1,1) model was applied to each firm located in nine US
sectors. The four macroeconomic factors, namely, exchange rate, treasury yield spread, oil prices,
and market return, are included in both mean and variance equations of GARCH (1,1) model to
estimate the effect.

Research limitations - This research study is limited to the New York Stock Exchange; therefore,
it can be extended to the other economies as well. Further, this study uses one firm feature that
is the sectoral location of the firm; it is recommended that some other firm features should be
studied to explore the volatility behaviour of firms. In the methodological part, this study does
not include the lag effect, since it is recognised in the literature that the investors underreact to
public information, so future research can be extended to test the underreaction hypothesis.

Practical implications - This study has implications for the investors and policymakers. Since it has
emerged from the findings that some sectors are more sensitive than others to macroeconomic
changes, so this knowledge will help the investors to diversify their portfolio and policymakers to
maintain macroeconomic discipline.

Originality/Value — The main contribution of this study is that it undertakes the assumption of
heterogeneous nature of firms and conducts a detailed firm level analysis by sector covering a more
extended period of time to investigate the impact of four macroeconomic factors, namely, exchange
rate, treasury yield spread, oil prices, and market return on firm stock returns, volatility using daily
data. Further, this study contributes by including all the macroeconomic factors together as an
exogenous variable in mean and conditional variance equations of the GARCH (1,1) model to
investigate the effect simultaneously.
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Introduction

This study is motivated by the literature that has recognized the heterogeneous nature of
firms, and more precisely, in the case of the US stock market, it is empirically recognized
that the firms and the sectors are heterogeneous (Sharma & Narayan, 2014). Since firms
belong to different sectors and each sector has its own dynamics and market structure, then
it is expected that the changes in the macroeconomic factors will affect the firm stock re-
turns volatility differently depending on their sectoral location. However, the literature on
the effect of macroeconomic factors on stock returns volatility is limited to the aggregate
market analysis (Beltratti & Morana, 2006; Choudhry et al., 2016; Corradi et al., 2013)
or sectoral level analysis (Cai et al., 2015; Chinzara, 2011; Nathan & Panayiotis, 2006).
These two branches of studies considered the macro approach to analyse the significance
of macroeconomic factors in determining the stock volatility. This paper is focusing on the
micro perspective. Further, it has been recognised that the firms are heterogeneous even in
a narrowly defined sector (see, Ewing et al., 2005; Sharma et al., 2014). However, the limita-
tion of previous studies is the assumption of perceiving firms and sectors as homogeneous;
whereas a large portion of scientific literature challenges this assumption and asserted that
the results are spurious in the presence of heterogenous firms (Khan et al., 2016; Narayan &
Sharma, 2011). To avoid spurious outcomes, this study considers the heterogeneous nature
of firms located in different sectors and contributes to the existing scientific literature on
finance. Further, the literature analysis revealed that if the macroeconomic factors affect
the first moment (stock returns) it will also affect the second moment (stock volatility)
(Narayan & Sharma, 2014), hence macroeconomic factors can be placed in both the mean
and variance equation of GARCH (1,1) model to simultaneously investigate the effect of
macroeconomic factors on stock returns volatility. This approach was first used by Davis
and Kutan (2003) to investigate the impact of inflation and real output on the stock market
volatility of 13 industrial and developing countries. As the literature review for this paper
showed, no other study has used this approach at the firm level. So, this study follows the
same approach and includes the macroeconomic factors, namely, exchange rate, treasury
yield spread, oil prices, and market return, in both the mean and variance equations of
the GARCH (1,1) model to simultaneously investigate the effect on stock returns volatility
at the firm level.

In the context of the New York Stock exchange, this study aims at the firm level analysis
to investigate the impact of macroeconomic changes on firm stock returns volatility con-
sidering the sectorial location of a firm. The arbitrage pricing theory (APT) and the divi-
dend discount model lays the theoretical foundation that provides a channel through which
the macroeconomic factors can affect the stock prices (Chen et al., 1986; Chinzara, 2011).
Considering this approach, the macroeconomic factors that are included in this study are
exchange rate (Trade Weighted US Dollar Index), treasury yield spread (10 year treasury bill
yield minus 3-month treasury bill yield), oil prices (West Texas Intermediate) and market
return (S&P-500 Index).
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1. Literature review

The stock market volatility has been given considerable attention in the academic literature
as well as in the financial press. Several studies established linkages between macroeconomic
factors and aggregate stock market volatility (Beltratti & Morana, 2006; Choudhry et al.,
2016; Engle et al., 2013). However, firm level volatility in this regard has not been given the
due attention since it has been recognized that the firm level volatility and aggregate market
volatility exhibit a diverging trend at the same time period (Campbell et al., 2001; Sharma
et al., 2014; Xu & Malkiel, 2003). In this regard, most of the studies pointed out the hetero-
geneous behaviour of firms due to their unique characteristics (Chun et al., 2009; Comin &
Mulani, 2006; Davis & Kahn, 2008), thus the firms may exhibit different volatility behaviour
depending on their unique characteristics. In addition, Chun, Kim, Morck, and Yeung (2008)
pointed out that the firm level volatility will be cancelled out in the aggregate analysis. Chou,
Ho, and Ko (2012), pointed out that the firms may have different sensitivities to the macro-
economic changes depending on the firms operations in different sectors.

A few studies documented the heterogeneous nature of firms even in a narrowly defined
sector (Bernard et al., 1995; Melitz & Redding, 2012; Yeaple, 2005) and more precisely in the
case of the US stock market (Sharma & Narayan, 2014). Moreover, several studies suggested
that the hypotheses testing in the presence of heterogeneous firms may lead to spurious
outcomes (Khan et al., 2016; Narayan & Sharma, 2011; Sharma & Narayan, 2014; Sharma
et al., 2014). Some other prominent studies raised the question of generalizability of results
provided by the aggregate analysis in the presence of heterogeneous firms (Chun et al., 2008;
Ewing et al., 2005).

The remaining paper is organized as follows. In Section 2, sampling and procedure are
explained. Section 3 discusses research methodology. In Section 4, results are reported and
discussed, and in last section conclusions are presented.

2. Sample and procedure

The data on daily closing stock prices for 683 firms listed on New York Stock Exchange
(NYSE) are obtained from Thomson One Banker for the period 3rd Jan 2000 to 30th June
2017. Since a large number of firms are listed on NYSE, a common filtering approach is used
to select the firms. In this regard, this study follows the Sharma and Narayan (2014) approach
for the selection of firms. This is as follows: (1) stock prices must not be less than $5 or more
than $500. This ensures avoiding the undue influence of low- and high-priced stocks on the
results. (2) Listed stock must be traded actively for the entire period. The firms are then
categorized into nine US sectors, namely, industrials (IND), consumer discretionary (CD),
financials (FIN), energy (EN), materials (MAT), utilities (UT), health care (HC), consumer
staples (CS), and information technology (IT) based on Global Industry Classification System
(GICS). The daily data on the macroeconomic factors, namely, exchange rate, oil prices, and
treasury yield spread, are obtained from the Federal Reserve economic data. The daily closing
data on S&P-500 Index (market return) is collected from yahoo finance. All the times series
data are expressed in terms of logarithmic differences (i.e; Ln Pt — Ln Pt-1). Table 1 shows
the number of firms categorised by sector based on GICS classification.
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Table 1. Firms categorized by sectors

Firms IND | CD | FIN | EN | MAT | UT | HC | CS ;v | Total

Firms
Number of | 141 | 112 | 101 75 65 55 46 45 43 | 683
Firms

3. Research methodology

It is widely recognized that the financial time series data exhibit some stylized facts such
as volatility clustering, heteroscedasticity or non-normal distribution of returns known as
leptokurtosis (Brooks, 2002). In the presence of stylized facts in financial time series data,
the traditional linear models may lead to spurious results. The GARCH-model is preferred
because it incorporates heteroscedasticity and leptokurtosis (Elyasiani & Mansur, 2003; Man-
dimika & Chinzara, 2012; Zakoian, 1994). To investigate the volatility dynamics in the time
series data various studies used the GARCH (1,1) model (Cai et al., 2015; Chinzara, 2011;
Elyasiani et al., 2011). Further, the GARCH (1,1) model is considered to be sufficient to
capture the volatility dynamics in the financial time series data and overruled the use of
high order GARCH models in the academic literature (Chinzara, 2011). Most specifically in
the case of daily data, the standard GARCH (1,1) model is preferred because it outperforms
the other advanced GARCH models in capturing the volatility dynamics (Sharma & Vipul,
2015). Considering this study, GARCH (1,1) model is the most appropriate to investigate the
impact of macroeconomic factors on firm stock returns volatility with respect to the sectoral
location of firm using daily data.

This study applied the GARCH (1,1) model (Bollerslev, 1986; Engle, 1982) to investigate
the impact of macroeconomic factors on firm stock returns volatility located in nine US
sectors. The macroeconomic factors, namely, exchange rate, treasury yield spread, oil prices,
and market return, together are included in the mean and variance equation of the GARCH
(1,1) model as exogenous variables to estimate simultaneously the effect of these variables
on the firm volatility following the Davis and Kutan (2003) approach.

The GARCH (1,1) model will take the following form.

R, =0 + 04 AEX; + a,ATYS, + 03;AO0P, + 0yR,, , +&;; (1)
h, =hg + Mgl + Aok, +AAER, + L ATYS, +A;AOP, +A¢R, , ()
Ao >0,k +4y <1, p, ~N (01, ).

Eq. (1) is the mean equation, and Eq. (2) is the variance equation.

Where as:

R, is the return on firm stock on time #; AEX, is the change in the exchange rate from
the previous day; AOP, is the change in oil prices from the previous day; ATYS, is change
in treasury yield spread from the previous day; R, ; is a market return at time t; A, is a
constant; variance term A, denotes the conditional stock returns volatility. A, coefficient is
the ARCH term and A, coefficient is the GARCH term. To meet stationary conditions in the
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GARCH (1,1) model it is necessary for A1 + A2 to be less than 1. Otherwise, violation of this
assumption leads to highly undesirable properties, such as the convergence of the conditional
variance not occurring (Brooks, 2002).

To justify the need for GARCH (1,1) model, it is important to check the time series as-
sumptions. The investigation process takes the following steps. First, descriptive statistics
including Jarque-Bera statistics, skewness and kurtosis were used to check the normality
of each financial time series data. Second, the Augmented Dicky Fuller (ADF) test and the
Philip Parron (PP) test were used to check the stationarity of the time series data. After
satisfying the stationarity conditions, the third step is to test the appropriate mean equa-
tion. In the fourth step, the Ljung and Box (1978) statistics for both residuals LB(12) and
for squared residuals LB?(12) are used to determine the autocorrelation, and, volatility clus-
tering and heteroscedasticity, respectively. This justifies the need to use the GARCH (1,1)
model (Mandimika & Chinzara, 2012). Moreover, ARCH-LM test was also used to check
the heteroscedasticity in the residuals. After satisfying the conditions in the fifth step, the
GARCH (1,1) model was tested for all individual firms. In the GARCH (1,1) estimation the
equation (1) represents the mean equation and equation (2) represents the variance equation
with estimations for 683 firms. Since the focus of the study is the firm stock returns volatility,
the results obtained from the variance equation (Eq. (2)) for all individual firms were then
aggregated in their respective sectors. These results are reported and discussed by sector in
the following section.

4. Results

In this section, the results obtained from Eq. (2) for each of 683 firms are aggregated in their
respective sectors. The effect of each macroeconomic factor (exchange rate, treasury yield
spread, oil prices and market return) on firm stock returns volatility by sector are reported
and discussed separately.

4.1. Exchange rate and firm volatility

The results reported in Table 2 are related to the impact of exchange rate on firm stock re-
turns volatility with respect to the sectorial location of the firm are reported.

The results are summarized as follows. First, in general, the results indicated that the
largest percentage of firms located in nine sectors, exchange rate changes have a significant
positive effect on firm stock returns volatility , compared to the corresponding negative sig-
nificant effect on firm stock returns volatility. Since this study uses a trade-weighted index as
a proxy to measure the value of the US currency, hence an increase in the index means the
appreciation of the US dollar. Thus, it implies that the appreciation in the US dollar is affect-
ing firm stock returns volatility across nine US sectors more than the depreciation in the US
dollar. This might be due to two reasons. First, the majority of firms in the US are export-
ing firms. An increase in the exchange rate may adversely affect the cost and profitability of
exporting firms. Consequently, this may lead to a decrease in the competitiveness of these
firms in the international trade. Second, cheaper imports may also affect the local industry.
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Table 2. GARCH (1,1) model results — exchange rate and firm stock returns volatility (sectoral location

of the firm)

Sectors Sig. (+) Sig. (-) Insig. (+) Insig. (-)
EN 51(68%) 5(6.67%) 11(14.67%) 8(10.67%)
MAT 36(55.38%) 7(10.77%) 14(21.54%) 8(12.31%)
IND 81(57.44%) 26(18.44%) 22(15.60%) 12(8.51%)
FIN 45(44.55%) 17(16.83%) 28(27.72%) 11(10.89%)
CD 40(35.71%) 30(26.79%) 23(20.54%) 19(16.96%)
cs 29(64.44%) 6(13.33%) 6(13.33%) 4(8.89%)
HC 20(43.48%) 14(30.43%) 6(13.04%) 6(13.04%)
IT 17(39.53%) 13(30.24%) 4(9.30%) 9(20.93%)
uT 40(72.73%) 1(1.82%) 12(21.82%) 2(3.64%)

Note: Sig. (+) represents the positive and statistically significant coefficient for the number of firms and percentage
of firms in their respective sector. Sig. (=) represents the negative and statistically significant coefficient for the num-
ber of firms and percentage of firms in their respective sector. Insig. (+) and Insig. (-) represents the number and
percentage of statistically insignificant firms in their respective sectors. The number of firms is divided by the total
number of firms in each sector to convert into percentages and is reported in parenthesis. All results are reported
at 5 per cent significance level.

In this scenario, it is difficult for the local industry to compete with cheap foreign goods
(Aggarwal, 1981; Agrawal, 2010). Moreover, “Organization for Economic Cooperation and
Development Economic Surveys: United States” (Organization for Economic Cooperation
and Development, 2016) indicated that the weakening global demand and sharp exchange
rate appreciation since 2014 are creating a greater risk for the US firms and most particularly
for the firms involved in the international trade. Theoretically, the results are in line with the
flow-oriented approach (Dornbusch & Fischer, 1980). According to this approach, the ex-
change rate appreciation increases the cost of export and affects the competitiveness of firms
internationally. This may decline the profits and have an adverse effect on the stock prices.

Second, the results indicated that the largest positive and statistically significant effect of
exchange rate on firm stock returns volatility is observed in the firms belonging to the utili-
ties sector, and the lowest percentage is observed in consumer discretionary sector firms. In
the utilities sector it is around 72.73 per cent, and in the consumer discretionary sector it is
around 35.71 per cent of firms experiencing an increase in firm volatility due to a significant
positive change in the exchange rate. The percentage of firms in other sectors that experi-
enced a significant positive effect of exchange rate on firm stock returns volatility is around
68 per cent of firms in the energy sector, 64.44 per cent of firms in the consumer staples,
57.44 per cent in the industrial sector, 55.38 per cent of firms in the materials, 44.55 per cent
in the financial sector, 43.48 per cent of firms in health care, and 39.53 per cent of firms in
the information technology sector.

In summary, the results unfold three new findings. First, it is found that the largest per-
centage of firms across all sector experienced a significant positive effect of exchange rate on
firm stock returns volatility. Second, the significant positive effect of exchange rate on firm
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stock returns volatility varies with respect to the sectorial location of firms. Third, the utilities
sector appeared to be highly sensitive against the exchange rate appreciation, while the con-
sumer discretionary sector emerged as the least sensitive to the exchange rate appreciation.
These findings are helpful for the policymakers to devise effective fiscal and monetary policy
considering the varying impact of exchange rate changes on firm stock returns volatility
with respect to the sectors. Further, it is also important for the regulators to understand the
relationship between exchange rate changes and firm stock returns volatility at the secto-
rial level to foresee future crisis (Kumar, 2013). It is also useful for the portfolio managers
to improve their risk management strategies. These findings also carry significance for the
multinational companies and exporters because these companies are involved in foreign sales
and international trade, respectively.

4.2. Treasury yield spread and firm volatility

The results related to the impact of changes in treasury yield spread on firm stock return
volatility belonging to nine US sectors are reported in Table 3.

The overall results indicated that the treasury yield spread is affecting firms stock returns
volatility differently depending on the sectoral location of the firm, both in terms of mag-
nitude and sign. Results are summarized as follows. First, it is identified for the largest per-
centage of firms in three sectors: financial, consumer discretionary, and energy sectors; the
effect of treasury yield spread on firm stock return volatility is significant negative, which is
more than the significant positive effect. The percentage of firms belonging to the financials,
the consumer discretionary, and the energy sectors that experienced a negative and statisti-
cally significant relationship are around 39.60 per cent, 32.14 per cent and 30.67 per cent,

Table 3. GARCH (1,1) model results — treasury yield spread and firm stock returns volatility (sectoral
location of the firm)

Sectors Sig. (+) Sig. (=) Insig. .(+) Insig. (-)
EN 15(20%) 23(30.67%) 15(20%) 22(29.33%)
MAT 21(32.31%%) 8(12.31%) 24(36.92%) 12(18.46%)
IND 46(32.62%) 33(23.4%) 23(16.31%) 39(27.66%)
FIN 22(21.78%) 40(39.6%) 17(16.83%) 22(21.78%)
CD 26(23.21%) 36(32.14%) 29(25.89%) 21(18.75%)
Cs 21 (46.67%) 12(26.67%) 4 (8.89%) 8(17.78%)
HC 22(47.83%) 6(13.04%) 10(21.74%) 8(17.39%)
IT 16(37.21%) 12(27.91%) 6(13.95%) 9(20.93%)
UT 23(41.82%) 3(5.45%) 21(38.18%) 8(14.55%)

Note: Sig. (+) represents the positive and statistically significant coefficient for the number of firms and percentage
of firms in their respective sector. Sig. (-) represents the negative and statistically significant coefficient for the num-
ber of firms and percentage of firms in their respective sector. Insig. (+) and Insig. (-) represents the number and
percentage of statistically insignificant firms in their respective sectors. The number of firms is divided by the total
number of firms in each sector to convert into percentages and is reported in parenthesis. All results are reported
at 5 per cent significance level.
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respectively. The negative relationship described by Chen et al. (1986) asserts that when the
long-term interest rates decline, the return on any form of capital declines as well. Thus,
such stocks contain negative risk premier. Moreover, the term structure is also considered as
a good predictor of an economy and more specifically, in the US economy (Li, 2014). These
results can also be explained in the light of expectation theory of interest rate that postulates
the term structure contains information about the future interest rates and inflation which
in turn explains the expectation about the future economic condition (Li, 2014). When the
long-term interest rates are declining or lower than the short-term interest rate the investors
are expecting a recession in the economy and are more uncertain about the future of the
economy. This uncertainty is reflected in the cash flows of the firms as well as in the stocks
(Chen et al.,, 2013). Further, Schwert (1989) concludes that stock volatility rises during a re-
cession. Thus, the firms located in these three sectors are more sensitive to the expectations
about the recession in the economy.

Second, the largest percentage of firms belonging to health care, consumer staples, utili-
ties and information technology sectors experienced a significant positive effect of treasury
yield spread on firm stock returns volatility more than the corresponding significant negative
effect. The percentage of firms that experienced a positive and statistically significant effect in
health care sector is around 47.83 per cent, in consumer staples 46.67 per cent, in the utili-
ties sector 41.82 per cent, in information technology 37.21 per cent, in materials 32.31 per
cent, and in industrials sector 32.62 per cent. The positive relationship between treasury yield
spread and stock returns volatility implies that the investors are expecting interest rates and
inflation to increase in the economy that, in turn, increases the expectations on the yield of
the stock. The additional compensation required by the investors will increase the discount
rate and ultimately the stock prices go down. This fact is supported by many researchers such
as Shiller (1980, 1981); Christie (1982); Mankiw et al. (1985), and Li (2014).

Third, it is noted that the largest percentage of firms belonging to the materials sector and
utility sector experienced an insignificant relationship between the treasury yield spread and
firm stock return volatility. In summary, there is an ample evidence that the effect of treasury
yield spread on firm volatility varies both in terms of magnitude and sign depending on the
sectoral location of firm.

4.3. Oil prices and firm volatility

The results related to the impact of changes in oil prices on firm stock return volatility located
in nine US sectors are reported in Table 4.

The main finding supports the expected connotation that the impact of oil prices on
firm volatility varies with respect to the sectoral location. The summary of the results is as
follows. First, it is noted that for most firms across all sectors, the oil prices have a negative
significant effect on firm stock returns volatility more than the positive significant effect.
Further, the negative significant effect differs in terms of magnitude across all sectors. The
significant negative effect of oil prices ranges from 49.09 per cent of firms in the utilities
sector to 86.67 per cent of firms in the energy sector. The utilities sector appeared to be the
most sensitive and the utilities sector appeared to be the least sensitive against the negative
oil price changes.
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Table 4. GARCH (1,1) model results - oil prices and firm stock returns volatility (sectoral location of
the firm)

Sectors Sig. (+) Sig. (-) Insig. (+) Insig. (-)
EN 1(1.33%) 65(86.67%) 2(2.67%) 7(9.33%)
MAT 6(9.23%) 44(67.69%) 9(13.85%) 6(9.23%)
IND 21(14.89%) 93(65.96%) 9(6.38%) 18(12.77%)
FIN 12(11.88%) 67(66.34%) 07(6.93%) 15(14.85%)
CD 17(15.18%) 72(64.29%) 9(8.04%) 14(12.5%)
Cs 05(11.11%) 32(71.11%) 05(11.11%) 03(6.67%)
HC 12(26.09%) 25(54.35%) 02(4.35%) 07(15.22%)
IT 03(6.98%) 32(74.42%) 03(6.98%) 05(11.63%)
uUT 05(9.09%) 27 (49.09%) 05(9.09%) 18(32.73%)

Note: Sig. (+) represents the positive and statistically significant coefficient for the number of firms and percentage
of firms in their respective sector. Sig. (-) represents the negative and statistically significant coefficient for the num-
ber of firms and percentage of firms in their respective sector. Insig. (+) and Insig. (-) represents the number and
percentage of statistically insignificant firms in their respective sectors. The number of firms is divided by the total
number of firms in each sector to convert into percentages and is reported in parenthesis. All results are reported
at 5 per cent significance level.

Second, the largest percentage of firms in other sectors that experienced a negative signifi-
cant relationship are information technology (74 per cent), consumer staples (71 per cent),
materials (68 per cent), industrials (66 per cent), financials (66 per cent), consumer discre-
tionary (64 per cent) firms, health care (54 per cent) firms, and utilities (49 per cent). These
results confirmed the variation in terms of magnitude.

The overall results indicated that the oil prices are affecting stock returns volatility of
firms belonging to different sectors differently in terms of magnitude. This heterogeneous
response of firms across different sectors is supported by many researchers; though, their
focus was on discovering the relationship between oil prices and stock returns. Some valuable
researches in this regard are Narayan and Sharma (2011) and (Tsai, 2015).

4.4. Market return and stock return volatility

Table 5 reported the results regarding the effect of market return on firm stock returns vola-
tility belonging to nine sectors.

The results indicated that market return has a significant negative effect on firm volatil-
ity for the largest percentage of firms in all sectors. Further, there is ample evidence that the
effect of market returns on firm volatility varies in terms of magnitude with respect to the
sectoral location of the firm. So, all sectors are not equally sensitive to the shock in market
returns. The summary of the specific results is as follows. First, the significant negative effect
of market return on firm stock returns volatility is the largest for the information technology
sector firms (58.14 per cent) and the lowest for the utilities sector firms (34.55 per cent). In
that case information technology sector is the most sensitive and the utilities sector is the
least sensitive among all other sectors. Second, the firms in the other sectors that experienced
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Table 5. GARCH (1,1) model results - market return and firm stock returns volatility (sectoral loca-
tion of the firm)

Sectors Sig. (+) Sig. (-) Insig. (+) Insig. (-)
EN 08(10.67%) 42(56%) 09(12%) 16(21.33%)
MAT 13(20 %) 31(47.69%) 05(7.70%) 16(24.62%)
IND 22(15.60%) 73(51.77%) 23(16.31%) 23(16.31%)
FIN 19(18.81%) 41(40.59%) 21(20.79%) 20(19.80%)
CD 24(21.43%) 50(44.64%) 19(16.96%) 19(16.96%)
CS 09(20%) 25(55.56%) 03(6.67%) 08(17.78%)
HC 10(21.74%) 23(50%) 3(6.52%) 10(21.74%)
IT 09(20.93%) 25(58.14%) 03(6.98%) 06(13.95%)
uT 06(10.91%) 19(34.55%) 10(18.18%) 20(36.36%)

Note: Sig. (+) represents the positive and statistically significant coefficient for the number of firms and percentage
of firms in their respective sector. Sig. (=) represents the negative and statistically significant coefficient for the num-
ber of firms and percentage of firms in their respective sector. Insig. (+) and Insig. (-) represents the number and
percentage of statistically insignificant firms in their respective sectors. The number of firms is divided by the total
number of firms in each sector to convert into percentages and is reported in parenthesis. All results are reported
at 5 per cent significance level.

a largest negative significant effect of market return on firm stock returns volatility are energy
sector (56 per cent), consumer staples (56 per cent) and industrials (52 per cent). Third, the
other sectors that are less affected by the negative and statistically significant effect of mar-
ket return are materials (48 per cent), consumer discretionary (45 per cent), and financials
(41 per cent).

The overall results indicated that the largest percentage of firms belonging to nine US sec-
tors are more sensitive to the negative shock in the market return than to the positive shock.
The stock market provides information about the economy and is reflected in the stock prices
(Mwang & Mwit, 2015). The negative return in the stock market is reflecting the bad news
about the economy that may affect the firm’s future cash flows or the discount rate because
of the increased risk premium. Moreover, the stock market and the firms share economic ties
because the stock market return is a function of aggregate firm returns (Sharma et al., 2014).
This might be a fair reason for most of the firms to follow the market and the firm stock
prices fall. This fall in stock prices increases the firm stock returns volatility (Black, 1976;
Cheung & Ng, 1992; Christie, 1982). However, the response of firms is different in terms of
magnitude because of their location in different sectors. So, the results provided sufficient
support that the market return has a heterogeneous effect on firm stock returns volatility with
respect to the sectoral location of the firm.

Conclusions

The main contribution of this study is that it undertakes a detailed firm level analysis by
sector for a longer period of time to investigate the impact of four macroeconomic factors,
namely, exchange rate, treasury yield spread, oil prices, and market return on stock returns
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volatility. Further, this study contributes by including all the macroeconomic factors together
as an exogenous variable in mean and conditional variance equations of the GARCH (1,1)
model. The empirical analysis is based on 683 firms listed on NYSE and located in nine US
sectors. The overall results indicated that the given macroeconomic factors affect firm stock
returns volatility differently depending on the sectoral location of a firm, confirming the
expectation of this study. In summary, the main contributing findings of this study are as
follows. First, for the majority of firms belonging to nine sectors, a change in the exchange
rate has a significant positive effect on the firm stock returns volatility but differs in terms
of magnitude. Further, the utilities sector firms appear to be the most sensitive and the
consumer discretionary sector firms are the least sensitive to the exchange rate appreciation.
Second, for the largest percentage of firms located in three sectors - financial, consumer
discretionary and energy - the effect of treasury yield spread on firm stock return volatil-
ity is significant negative. On the contrary, a large percentage of firms belonging to health
care, consumer staples, utilities and information technology sectors experienced a significant
positive effect of treasury yield spread on firm stock returns volatility. Third, for all sectors,
the oil prices have a significant negative effect on firm volatility. Further, firms in the energy
sector are highly sensitive and firms in the utilities sector are the least sensitive to the nega-
tive oil price changes. Fourth, market return has a significant negative effect on firm stock
returns volatility for the largest percentage of firms in all sectors. In this case, the negative
significant effect of market return on firm stock returns volatility is the largest for informa-
tion technology sector firms and the lowest for utilities sector firms. Thus, the findings of
this study revealed that the macroeconomic factors have a significant heterogenous effect on
firm stock returns volatility located in nine US sectors.

The outcomes of this study have implications for the policymakers and investors. It has
emerged from the findings that exchange rate, oil prices, treasury yield spread, and market
return significantly affect the firm stock returns volatility, so it is important for the policy
makers to closely monitor these macroeconomic factors. Since the world financial markets
are well integrated due to globalisation and technological advancement, an increase in volatil-
ity may spill over form one sector to the other sectors and from one financial market to the
other financial markets in the world, as was witnessed in the US financial crisis of 2007-08.
Further, an increase in volatility after a certain limit may disrupt the smooth functioning
of the financial market and may result in capital flight. So, to maintain a macroeconomic
discipline in the country and to avoid the financial crisis, the policymakers must have a clear
understanding of the factors that can increase the volatility in the sectors that may lead to
increase the volatility in the aggregate market. Boni and Womack (2006) pointed out that
the analysts in the US stock market evaluate the stocks by taking industry perspective and
making recommendations to the investors based on their location in different industries.
Since the findings of this study indicated that the firms located in different sectors exhibit a
different level of sensitivity against the macroeconomic changes, such a knowledge will be
beneficial for the investors to diversify their investment considering the volatility behaviour
of firms against the macroeconomic changes located in different sectors. Further, for the
researchers it is important to consider the heterogenous nature of firms while studying the
financial markets to avoid spurious results.
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This research study is limited to the New York Stock Exchange, so it can be extended to
the other economies as well. Further, this study uses one firm feature that is sectoral location
of the firm, it is recommended that some other firm features is studied to explore the volatil-
ity behaviour of firms. In the methodological part this study does not include the lag effect,
since it is recognized in the literature that the investors underreact to public information, so
future research can be extended to test the underreaction hypothesis.

References

Aggarwal, R. (1981). Exchange rates and stock prices: A study of the US capital markets under floating
exchange rates. Akron Business and Economic Review, 12.

Agrawal, G. (2010). A study of exchange rates movement and stock market volatility. International
Journal of Business and Management, 5(12). https://doi.org/10.5539/ijbm.v5n12p62

Beltratti, & Morana, C. (2006). Breaks and persistency: macroeconomic causes of stock market vola-
tility. Journal of Econometrics, 131(1-2), 151-177. https://doi.org/10.1016/j.jeconom.2005.01.007

Bernard, A. B, Jensen, J. B., & Lawrence, R. Z. (1995). Exporters, jobs, and wages in US manufacturing:
1976-1987. In Brookings papers on economic activity. Microeconomics (pp. 67-119).
https://doi.org/10.2307/2534772

Black, F. (1976). Stock market volatility changes. In Proceedings of the American Statistical Association,
Business and Economics Section (pp. 177-181).

Bollerslev, T. (1986). Generalized autoregressive conditional heteroskedasticity. Journal of Econometrics,
31(3), 307-327. https://doi.org/10.1016/0304-4076(86)90063-1

Boni, L., & Womack, K. L. (2006). Analysts, industries, and price momentum. The Journal of Financial
and Quantitative Analysis, 41(1), 85-109. https://doi.org/10.1017/5002210900000243X

Brooks, C. (2002). Introductory econometrics for finance (2nd ed.). Cambridge University Press.

Cai, W, Chen, J., Hong, J., & Jiang, F. (2015). Forecasting Chinese stock market volatility with economic
variables. Emerging Markets Finance and Trade, 53(3), 521-533.
https://doi.org/10.1080/1540496X.2015.1093878

Campbell, J. Y., Lettau, M., Malkiel, B. G., & Xu, Y. (2001). Have individual stocks become more vola-
tile? An empirical exploration of idiosyncratic risk. The Journal of Finance, 56(1), 1-43.
https://doi.org/10.1111/0022-1082.00318

Chen, N.-E, Roll, C.,& Ross, S. A. (1986). Economic forces and the stock market. Journal of Business,
59(3), 383-403. https://doi.org/10.1086/296344

Chen, L., Da, Z., & Zhao, X. (2013). What drives stock price movements? Review of Financial Studies,
26(4), 841-876. https://doi.org/10.1093/rfs/hht005

Cheung, Y. W,, & Ng, L. K. (1992). Stock price dynamics and firm size: An empirical investigation. The
Journal of Finance, 47(5), 1985-1997. https://doi.org/10.1111/j.1540-6261.1992.tb04693 x

Chinzara, Z. (2011). Macroeconomic uncertainty and conditional stock market volatility in South Africa.
South African Journal of Economics, 79(1), 27-49. https://doi.org/10.1111/j.1813-6982.2011.01262.x

Chou, P-H., Ho, P.-H., & Ko, K.-C. (2012). Do industries matter in explaining stock returns and asset-
pricing anomalies? Journal of Banking & Finance, 36(2), 355-370.
https://doi.org/10.1016/j.jbankfin.2011.07.016

Choudhry, T., Papadimitriou, F. I., & Shabi, S. (2016). Stock market volatility and business cycle: Evi-
dence from linear and nonlinear causality tests. Journal of Banking & Finance, 66, 89-101.
https://doi.org/10.1016/j.jbankfin.2016.02.005



210 M. S. Bashir Butt, H. Mohd. Taib. Macroeconomic sensitivity and firm level volatility: the case...

Christie, A. A. (1982). The stochastic behavior of common stock variances: Value, leverage and interest
rate effects. Journal of Financial Economics, 10(4), 407-432.
https://doi.org/lO. 1016/0304-405X(82)90018-6

Chun, Kim, J.-W.,, & Morck, R. (2009). Increased Heterogeneity among US Firms: Facts and Implications.
Citeseer.

Chun, H., Kim, J., Morck, R., & Yeung, B. (2008). Creative destruction and firm-specific performance
heterogeneity. Journal of Financial Economics, 89(1), 109-135.
https://doi.org/10.1016/j.jfineco.2007.06.005

Comin, D., & Mulani, S. (2006). Diverging trends in aggregate and firm volatility. The Review of Eco-
nomics and Statistics, 88(2), 374-383. https://doi.org/10.1162/rest.88.2.374

Corradi, V., Distaso, W., & Mele, A. (2013). Macroeconomic determinants of stock volatility and volatil-
ity premiums. Journal of Monetary Economics, 60(2), 203-220.
https://doi.org/10.1016/j.jmoneco.2012.10.019

Davis, N., & Kutan, A. M. (2003). Inflation and output as predictors of stock returns and volatility:
international evidence. Applied Financial Economics, 13(9), 693-700.
https://doi.org/lO. 1080/09603100210139429

Davis, S. J., & Kahn, J. A. (2008). Interpreting the great moderation: Changes in the volatility of economic
activity at the macro and micro levels. National Bureau of Economic Research.
https://doi.org/10.3386/w14048

Dornbusch, R., & Fischer, S. (1980). Exchange rates and the current account. The American Economic
Review, 70(5), 960-971.

Elyasiani, E., & Mansur, I. (2003). International spillover of risk and return among major banking in-
stitutions: A bivariate GARCH model. Journal of Accounting, Auditing & Finance, 18(2), 303-330.
https://doi.org/10.1177/0148558X0301800207

Elyasiani, E., Mansur, I., & Odusami, B. (2011). Oil price shocks and industry stock returns. Energy
Economics, 33(5), 966-974. https://doi.org/10.1016/j.eneco.2011.03.013

Engle, R. E (1982). Autoregressive conditional heteroscedasticity with estimates of the variance of
United Kingdom inflation. Econometrica: Journal of the Econometric Society, 50(4), 987-1007.
https://doi.org/10.2307/1912773

Engle, R. E, Ghysels, E., & Sohn, B. (2013). Stock market volatility and macroeconomic fundamentals.
Review of Economics and Statistics, 95(3), 776-797. https://doi.org/10.1162/REST_a_00300

Ewing, B., Kruse, J., & Thompson, M. (2005). Comparing the impact of news: a tale of three health care
sectors. Journal of Business Finance and Accounting, 32(7-8), 1587-1611.
https://doi.org/10.1111/j.0306-686X.2005.00641.x

Khan, F, Khan, S. U. R., & Khan, H. (2016). Pricing of risk, various volatility dynamics and macro-
economic exposure of firm returns: new evidence on age effect. International Journal of Economics
and Financial Issues, 6(2), 551-561.

Kumar, M. (2013). Returns and volatility spillover between stock prices and exchange rates. Inter-
national Journal of Emerging Markets, 8(2), 108-128. https://doi.org/10.1108/17468801311306984

Li, M. C. (2014). The US zero-coupon yield spread as a predictor of excess daily stock market volatil-
ity. Applied Financial Economics, 24(13), 889-906. https://doi.org/10.1080/09603107.2014.914141

Ljung, G. M., & Box, G. E. (1978). On a measure of lack of fit in time series models. Biometrika, 65(2),
297-303. https://doi.org/10.1093/biomet/65.2.297

Mandimika, N. Z., & Chinzara, Z. (2012). Risk-return trade-off and behaviour of volatilitt on the South
African stock market: Evidence from both aggregate and disaggregate data. South African Journal
of Economics, 80(3), 345-366. https://doi.org/10.1111/j.1813-6982.2012.01328.x



Business, Management and Economics Engineering, 2021, 19(2): 198-211 211

Mankiw, N. G., Romer, D., & Shapiro, M. D. (1985). An unbiased reexamination of stock market vola-
tility. The Journal of Finance, 40(3), 677-687. https://doi.org/10.1111/j.1540-6261.1985.tb04990.x

Melitz, M. J., & Redding, S. J. (2012). Heterogeneous firms and trade. National Bureau of Economic
Research. https://doi.org/10.3386/w18652

Mwang, M., & Mwit, J. K. (2015). The effect of voluntary disclosure on stock market returns of compa-
nies listed at the Nairobi securities exchange. International Journal of Business and Social Science,
6(1), 99-105.

Narayan, P. K., & Sharma, S. S. (2011). New evidence on oil price and firm returns. Journal of Banking
& Finance, 35(12), 3253-3262. https://doi.org/10.1016/j.jbankfin.2011.05.010

Narayan, P. K., & Sharma, S. S. (2014). Firm return volatility and economic gains: The role of oil prices.
Economic Modelling, 38, 142-151. https://doi.org/10.1016/j.econmod.2013.12.004

Nathan, L. J., & Panayiotis, V. (2006). The sensitivity of US banks’ stock returns to interest rate and ex-
change rate changes. Managerial Finance, 32(2), 182-199. https://doi.org/10.1108/0307435061064193

Organization for Economic Cooperation and Development. (2016). Organization for Economic Coop-
eration and Developement Economic Surveys: United States.

Schwert, G. W. (1989). Why does stock market volatility change over time? The Journal of Finance,
44(5), 1115-1153. https://doi.org/10.1111/j.1540-6261.1989.tb02647.x

Sharma, P, & Vipul. (2015). Forecasting stock index volatility with GARCH models: international evi-
dence. Studies in Economics and Finance, 32(4), 445-463. https://doi.org/10.1108/SEF-11-2014-0212

Sharma, S. S., & Narayan, P. K. (2014). New evidence on turn-of-the-month effects. Journal of Interna-
tional Financial Markets, Institutions and Money, 29, 92-108.
https://doi.org/10.1016/j.intfin.2013.12.002

Sharma, S. S., Narayan, P. K., & Zheng, X. (2014). An analysis of firm and market volatility. Economic
Systems, 38(2), 205-220. https://doi.org/10.1016/j.ecosys.2013.12.003

Shiller, R. J. (1980). Do stock prices move too much to be justified by subsequent changes in dividends?
National Bureau of Economic Research Cambridge, Mass., USA. https://doi.org/10.3386/w0456

Shiller, R. J. (1981). The use of volatility measures in assessing market efficiency. The Journal of Finance,
36(2), 291-304. https://doi.org/10.1111/j.1540-6261.1981.tb00441.x

Tsai, C.-L. (2015). How do U.S. stock returns respond differently to oil price shocks pre-crisis, within
the financial crisis, and post-crisis? Energy Economics, 50, 47-62.
https://doi.org/10.1016/j.eneco.2015.04.012

Xu, Y., & Malkiel, B. G. (2003). Investigating the behavior of idiosyncratic volatility. The Journal of
Business, 76(4), 613-645. https://doi.org/10.1086/377033

Yeaple, S. R. (2005). A simple model of firm heterogeneity, international trade, and wages. Journal of
International Economics, 65(1), 1-20. https://doi.org/10.1016/j.jinteco.2004.01.001

Zakoian, J.-M. (1994). Threshold heteroskedastic models. Journal of Economic Dynamics and Control,
18(5), 931-955. https://doi.org/lo.1016/0165-1889(94)90039-6



