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Abstract: This paper investigates the relationship between economic policy uncertainty (EPU), an
index capturing newspaper coverage of policy-related issues, and momentum profits. Momentum
remains an unexplained anomaly. Our findings reveal a statistically negative association between
EPU and hedge momentum portfolios. The short side portfolio dominates this effect as compared to
the long side. EPU is statistically significant after controlling for macroeconomic variables. Further-
more, the paper conducts a battery of time series analysis, which highlights that EPU has a causal
relationship with the hedge portfolio in the short run. On the other hand, the hedge portfolio has a
long-term relationship with EPU, not the other way around.

Keywords: momentum; economic policy uncertainty; macroeconomy

1. Introduction

This paper investigates the relationship between economic policy uncertainty (EPU),
an index capturing newspaper coverage of policy-related issues, and momentum profits.
Economic Policy Uncertainty (EPU) is an index, first constructed by Baker et al. (2016). The
EPU index is the summation of three components, namely, newspaper coverage, federal
tax code expiration, and disagreement among economic forecasters.! Since its inception,
the EPU index has been a widely applied measure in academic research to understand the
implication of EPU on financial market behavior. In recent years, there has been increasing
focus on the implications of EPU on financial market behavior. A growing body of recent
literature suggests that Baker et al. (2016) EPU indices are particularly useful to assess
the impact of policy uncertainty on expected return, asset-pricing, corporate investment,
and risk spill overs across different markets (see Adjei and Adjei 2017; Antonakakis et al.
2014; Bahmani-Oskooee and Maki-Nayeri 2019; Bernal et al. 2016; Brogaard and Detzel
2015; Kumar et al. 2020; Liow et al. 2018; Phan et al. 2018; Tsai 2017). However, limited
attention has been given to examining the relationship between the EPU and short-term
return continuation and stock return momentum.

The first component comprises search results gathered from 10 leading newspapers daily in the United States, where newspaper articles deliberating

over economic policy are incorporated. An article is associated with economic uncertainty when words such as ‘uncertain,” ‘economic,” ‘legislation,’

and ‘federal reserve’ have be used at least once in the newspaper article. The second component is created by the inclusion of “tax code provisions

”

that are slated to elapse over the coming 10 years. The last component collects data from “Federal Reserve Bank of Philadelphia’s Survey of
Professional Forecasters” to compute the level of dispersion among individual forecasters relating to macroeconomic policy variables. The weights
assigned to the first, second, and third components are 0.5, 0.17, and 0.33, respectively.
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This paper aims to enrich the understanding of EPU and stock market relationships
by answering whether EPU matters for one of the most widely observed stock market
anomaly, i.e., the momentum effect. The seminal paper of Jegadeesh and Titman (1993)
highlights a profitable trading strategy based on the momentum effect, i.e., stocks with
high returns in the recent past (3-12 months horizon) have higher future returns (winner
stocks) than stocks with low past returns (loser stocks) during the same horizon. Hence,
over a short or medium-term horizon, a trading strategy based on a long position (buy) on
recent winner stocks and a short position (sell) on loser stocks realizes positive returns.

Over the past two decades, a considerable amount of literature has documented
the cross-sectional momentum effect across different markets and sample periods (e.g.,
Chan et al. 1999; Griffin et al. 2003; Fama and Frence 2012; Jegadeesh and Titman 2001,
2011; Rouwenhorst 1999; Zaremba 2019). Since the observed abnormal return through
the momentum effect is inconsistent with the central paradigm of the efficient market
hypothesis, in the empirical finance literature, the momentum effect is popularly known
as the momentum anomaly. Our paper aims to shed more insight into the implications of
policy uncertainty on the momentum anomaly.

The reasons for the inclusion of EPU to explain momentum profits are manifold in the
academic literature. Baker et al. (2014) depict that policy uncertainty in the United States
increased after 1960. Policy uncertainty led to an upsurge in “government spending, taxes,
and regulation.” In another paper by Baker et al. (2016), they first propose a measure of
EPU and found that it has effects at the firm level and macro level. At the firm level, it
exacerbates stock price volatility and results in reduced investment spending in sectors
such as defense, health care, and infrastructure, among others. At the macro level, it has
a domino effect where a diminution in income, output, and employment is registered.
The stock price is sensitive to political uncertainty, which led to the existence of equity
premiums in countries with weak economic circumstances (Pastor and Veronesi 2013).
The asset pricing implication of EPU is explored by Brogaard and Detzel (2015). They
prove the positive relation between EPU and three-month abnormal returns and earn a
negative risk premium in a Fama—French twenty-five portfolio constructed based on size
and momentum returns.

The motivation to study the nexus between EPU and momentum comes from Gu
et al. (2021), who study time-series variations in momentum from the lens of EPU. Most
importantly, momentum is an anomaly that has not been entirely explained by extant
literature?. It is first discovered by Jegadeesh and Titman (1993), where relative strength
portfolios ranging from 3 to 12 months are constructed to elucidate the existence of mo-
mentum returns. Secondly, the interaction between macroeconomic variables and EPU and
the need to examine the predictive power of EPU for momentum during high and low
EPU periods also intrigue us to expand the contours for applicability of EPU in momentum
literature.

The findings of the paper are as follows. First, EPU and hedge portfolios are negatively
correlated, which implies that momentum returns are high during the low EPU period
and vice versa. EPU is also negatively related to WML (winners minus losers), which
corroborates our findings for the hedge portfolio. Second, variability in momentum profits
is linked to the business cycle. Hedge portfolio returns have been positive in all three
phases of the expansionary period but are only statistically significant during December
1982 and July 1990. Third, alpha coefficients are significant for short and hedge portfolio

2 For example, Jegadeesh and Titman (2001) using a sample of NASDAQ, NYSE, and AMEX listed stocks from 1990-1998, documented that past
winners outperform past losers by approximately 1.39% per month. This is consistent with the results reported in Jegadeesh and Titman (1993), i.e.,
1.31% per month. Later, Rouwenhorst (1999) using a sample of 20 emerging markets, found that the average return from the long-short momentum
strategy is 0.39% per month. Griffin et al. (2003) reported that the average monthly momentum profit from a winner-minus-loser strategy is 0.59%,
0.77%, 1.63%, and 0.32% for the U.S, Europe, Africa, and Asia, respectively. It is worthwhile to note that the higher returns observed by Jegadeesh
and Titman (1993, 2001), Rouwenhorst (1999), and Griffin et al. (2003) do not necessarily imply investor profits due to higher transactions costs
(Swinkels 2004; Lesmond et al. 2004). Korajczyk and Sadka (2004) found that when price impact is ignored and transaction costs are proportional
costs equal to the effective and quoted spreads, the momentum strategy earns significant profits. Similarly, Lesmond et al. (2004) failed to reject
profitability in all momentum strategies, even after considering transaction cost aspects.
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during periods of high EPU. Fourth, EPU is positively (negatively) associated with a short
(long) portfolio return to the tune of 1.037 (—0.878) percent of excess returns. However,
EPU becomes insignificant in the presence of four Fama—-French factors. Fifth, half of the
variables, namely, inflation, default spread, term spread, and EPU, turn out to be statistically
significant. Sixth, the VAR model is tested, and EPU is found to have a unidimensional
relation with the hedge portfolio in the short run. In simpler words, hedge portfolio returns
are influencing EPU but not the other way around in the short run. Last, the hedge portfolio
has a long term relationship with EPU.

This study contributes to the academic literature in the following ways. First, to the
best of our knowledge, this is one of the preliminary research articles to link momentum
and EPU after Gu et al. (2021) and Xavier and Vasconcelos (2019). The former elaborates the
negative relation between EPU and winners minus the loser’s portfolio after controlling for
macroeconomic variables. The latter article explains the time-series variation in momentum
returns in the Brazilian market. There exists an association between foreign EPU and
momentum profits. In this regard, our findings help to extend the findings of Gu et al.
(2021). Secondly, EPU can maintain its predictive power even in the face of macroeconomic
variables such as term spread, dividend yield, and default spread, among others. Lastly,
the time-series evidence between EPU and momentum through the application of statistical
tools, i.e., Vector Error Correction Model and Impulse response, is also produced.

The remainder of the paper is structured as follows: Section 2 lists out a literature
review on the association between macroeconomic variables and stock price momentum.
Methodology is described in Section 3. Data and variables are spelled out in Section 4.
The analysis and interpretation of empirical findings are presented in Section 5. Section 6
concludes.

2. Literature Review

In this section, we look deeper into the role of macroeconomic variables on stock price
momentum. Momentum is first popularized by Jegadeesh and Titman (1993) and later
developed by Carhart (1997), who lend credence to the WML portfolio as a fourth factor
to explain excess stock returns in addition to the Fama—French three factors. We explore
here how macroeconomic factors such as the business cycle, state of the market, EPU, and
macroeconomic risk play a significant role in describing momentum profits.

2.1. Business Cycle

One of the highly cited papers in this area is written by Chordia and Shivakumar
(2002), where momentum profits are explained by macroeconomic variables, namely,
dividend yield, default spread, term spread, and the yield on three-month treasury bills.
These momentum profits vanish once they are adjusted for macroeconomic variability.
Jegadeesh and Titman’s (1993) momentum portfolio formation strategy followed by time
series regression analysis have been employed and prove that the predicted portion of
expected returns, which are obtained from a standard set of macroeconomic variables, are
driving momentum profits.

Another landmark paper in this aspect is authored by Griffin et al. (2003), who
investigate the relationship between macroeconomic risk and momentum returns on a
global level. They further find support for macroeconomic risks, which is the main driving
force behind momentum profits. They also compute momentum profits during good and
bad times, where the positive profits are earned for momentum being a “priced business
cycle risk”. Business cycle variables are clubbed with behavioral biases to elucidate the
profitability of momentum strategies by Antoniou et al. (2007). Two-stage cross-sectional
regression is chosen in the paper by Avramov and Chordia (2006) instead of standard
models to examine the momentum profits in the presence of business cycle variables, i.e.,
dividend yield, term spread, default spread, and the yield on three-month treasury bills.
There are business cycle patterns within momentum profits, and idiosyncratic factors do
not offer any explanation for this.



J. Risk Financial Manag. 2021, 14, 141

40f17

2.2. Market State

The state of the market in finance literature is defined as the up state and down state,
and it is entirely distinguishable from the business cycle. Momentum strategies are put
into two silos—short term and long term. The short term is popularly known as winners
and losers and is known as the WML factor. On the other hand, the long term is referred to
as the UMD (Up minus down) factor.

The paper by Cooper et al. (2004) examines the “overreaction theories of short-run
momentum and long-term reversal in cross-sectional returns.” A conditional factor model
incorporating macroeconomic variables is employed and find that there is a long-term
reversal on momentum profits in the up and down state as mispricing is corrected, but
there is the absence of down state momentum in the short run.

Du et al. (2009) cite the state of the market as the reason for the lack of momentum in
emerging markets such as Taiwan and wholly refrain from cultural differences as one of the
reasons for momentum popularized by other authors. They find that momentum profits
are more negative during the down state in Taiwan as compared to the United States, and
high momentum in the up state cannot be attributed to less “overconfidence and cognitive
bias”. Momentum does not exist in a market like Taiwan due to a more rapid occurrence of
the down state than the up state.

2.3. Macroeconomic Risk

Liu and Zhang (2008) concentrate on the growth of industrial production as an under-
lying risk to explain momentum strategies. The macroeconomic risk, along with the market
risk premium, is able to explain more than half of the momentum profits. Avramov et al.
(2016) examine the nexus between changes in liquidity and momentum as a direct test for
arbitrage. Aretz et al. (2010) develop a macroeconomic factor, which includes “innovations
in economic growth expectations, inflation, the aggregate survival probability, the term
structure of interest rates, and the exchange rate.” They prove that the macroeconomic
factor is a priced risk and offers an incremental explanation for excess returns as compared
to the Fama—French factors. Antoniou et al. (2013) investigate the influence of investor
sentiment on the profitability of momentum strategies. Under-pricing of losers (winners)
is observed during optimism (pessimism). As a matter of fact, politically sensitive firms
experience strong momentum profits, especially during US presidential elections (Addoum
et al. 2019). Kelly et al. (2016) find that political uncertainty is priced into equity options,
and these options tend to be expensive when their contract life traces political events.

2.4. Economic Policy Uncertainty

In this paper, economic policy uncertainty is used in a very particular sense, which
is relatively recent. Still, it is interesting to remember that the uncertainty of economic
policy is a matter of importance in Friedman’s (1953) pioneering approach, according to
which policies designed with the (genuine) objective of stabilizing the economy end up,
themselves, being an (extra) source of destabilization. As is well known, this approach
turns out to also be crucial for the so-called debate of rules versus discretion (in economic
policy), as is considered by Kydland and Prescott (1977). A few years later, Van der Ploeg
(1989) return to the question of the uncertainty of economic policy, which, due to the
novelty of electoral results, would be essential to explain the volatility of the exchange rate.

In addition, it is also important to recognize that a very traditional approach to
Economic Policy is one in which it is admitted that monetary authorities, eventually being
benevolent dictators, use a reaction function for determining their decisions, which they
genuinely use in order to (try to) resolve the (main) problems in the economy. From this
point of view, if economic policy is uncertain, this may be or is the result of the economy
itself being uncertain.

The pioneering paper in the area of EPU is written by Baker et al. (2016). EPU
is the summation of three components—newspaper coverage, expiration of federal tax
legislation, and disagreements among economic forecasters. They find that there exists a
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strong relation between EPU and stock market volatility. Policy uncertainty puts a strain on
macroeconomic performance. They further conclude that “policy uncertainty is related to
firm-level stock price volatility, investment rates, and employment growth and aggregate
investment, output, and employment.”

The most recent article that associates EPU with momentum is developed by Gu et al.
(2021) employed a news-based measure of EPU. They conclude that a negative association
exists between EPU and stock price momentum. Short side portfolio is the leading factor
to describe momentum profits. This uncertainty leads to a risk premium during bad states
of the market, which has positive links with market volatility.

Xavier and Vasconcelos (2019) investigate the impact of local EPU and foreign EPU on
momentum profits. Firstly, they examine the impact of EPU on a long-short momentum
portfolio in Brazil and 12 other countries. They find consistent results for them. Further-
more, they establish that foreign EPU plays a more pivotal role in momentum profits than
Brazilian EPU. Galariotis and Karagiannis (2020) club Hofstede’s cultural dimensions with
EPU and find a strong impact on momentum investing across the international markets.
They highlight that there are factors beyond macroeconomic variables that direct their
influence on momentum.

On the basis of the review of extant literature, we find that there does not exist a single
comprehensive article that combines the cross-sectional and time-series evidence on the
association between EPU and momentum profits. Our findings complement the findings
of Gu et al. (2021) and Xavier and Vasconcelos (2019) and cement the prominence of EPU
in exploring the stock return momentum. Secondly, we use an umbrella of macroeconomic
variables to explore the nexus between EPU and momentum. We include the business cycle
and market state along with the standard macroeconomic variables to test the predictive
power of EPU on hedge portfolio returns.

3. Methodology

This section elaborates the methodology employed to investigate the nexus between
EPU and stock return momentum. First, we follow the multifactor asset pricing model-
based time series regressions to investigate the impact of EPU on momentum profits. We
consider the Carhart (1997) four factor model for the time series regression. Before running
time-series regressions on EPU and four factors, the alpha coefficient should be tested for
its significance. We run the following regression model:

R = o + ByMKTRFE; + BoSMB + B3HML + psWMLy + ¢ 1)

where « is the alpha coefficient. If the alpha coefficient turns out to be insignificant, it
implies that all the excess returns are explained by four factors. If it is significant, it implies
that there is still room left for further explanation of excess returns. R is the excess return
on either a long, short or hedge portfolio at the end of the month t, MKTREF; is the “value-
weighted market excess return” at the end of the month t, while SMBy is the return “spread
between small and big size stocks” at month t. HML, is the return differential between
“high and low book to market value stocks” at month t, and WML is the return differential
between the “winner and loser stock” for month t. ¢; is the error term at month t.

Next, we examine the connection between momentum hedge portfolio returns and
EPU during low and high EPU periods. The momentum portfolio is sorted into a high EPU
period when the value of the EPU index is greater than the median EPU index value for the
sample period and a low EPU period when it is lower than the median EPU index value.
Alphas during low and high EPU period are obtained by running the following regression:

Rt = o ¢Bn + 0B + B1MKTRF; + 3,SMB; + B3HMLt + B4 WML + € )

where o, and &) are the dummy variables to classify high and low EPU periods, re-
spectively, while R;, MKTRF;, SMB;, HML;, and WML, are the same as described in
Equation (1).
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Two regressions are further performed. The first one incorporate the impact of EPU on
momentum profits and later use EPU as a control variable with four factors. The regression
model for the same is as follows:

Ri=a+ BlEPUtfl + &t (3)

R¢ = o + B1EPU;_q + BoMKTRF; + p3SMB; + p4HML; + BsWMLy + ¢ @)

where « is the alpha coefficient, EPUt—1 is the standardized value of EPU index at the end
of month t — 1, and Ry, MKTRF;, SMB;, HML,, and WML, are the same as described in
Equation (1).

To investigate the relationship between the hedge portfolio and eight macroeconomic
variables, the following regression equation is utilized:

Ri = a + B1DIV,_1 + By INFLATION;_; + B3 M3_1 + B4YIELD,_; + psDEFAULT,_; + )
B6TERM:{,1 + f,’)7HPt,1 + Bg EPUt,1 + &t

where all the variables are lagged by one year. DIV;_; is the dividend yield at the end of
month t — 1, INFLATION}_; is the rate of consumer price index at the end of month t — 1,
M3;_ is the money supply for month t — 1, YIELD;_; is the yield on three month treasury
bill for month t — 1, DEFAULT;,_ is the default spread at the month t — 1, TERM;_ is the
term spread for month t — 1, I IP;_1 is the level of industrial production for month t — 1,
EPU;_; is the EPU index value at the end of month t — 1, and ¢ is the error term.

For time-series analysis, we use two statistical tools: Vector Error Correction Model
and Impulse response analysis.

4. Data and Variables

Our sample size starts from the date of publication of the EPU index, i.e., from January
1985 to December 2018 in the United States. This data is available every month and
downloaded from the official website® maintained by Scott Baker, Nick Bloom, and Steven
Davis.

The source for gathering data for Fama-French factors (SMB, HML, MKTREF, and
WML) is the official database maintained by Kenneth French data library*. Decile mo-
mentum portfolios are also downloaded from the Kenneth French, which is constructed
monthly using NYSE prior (2-12) return decile breakpoints. The hedge portfolio is the
difference between decile 10 and decile 1. Decile 10 denotes winners, and decile 1 repre-
sents losers. Based on the momentum strategy, we go long on winners and short on losers.
Monthly data related to macroeconomic variables are collected from the Federal Reserve
Bank of St. Louis®. Figure 1a,b present the time series movement of our main variables.

See www.policyuncertainty.com/index.html, accessed on 20 December 2020.

4
5

See mba.tuck.dartmouth.edu/pages/faculty /ken.french/data_library.html, accessed on 24 December 2020.
See fred.stlouisfed.org/, accessed on 24 December 2020.
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Figure 1. (a) Co-movement between EPU and momentum portfolios. (b) Co-movement between EPU and WML (hedge

portfolio).

Since factor data is used without making any transformation, the macroeconomic
variables and EPU data in the context of the US are computed in the following manner.
Term spread, default spread, dividend yield, and the yield on three months treasury bills
are computed according to the formula given in the paper by Chordia and Shivakumar
(2002). The term spread is the difference between the average yield on treasury bonds that
have more than 10 years to maturity and the average yield on treasury bills with three
months maturity (Chordia and Shivakumar 2002, p. 989).

Fama and French relate term spread with the short term business cycle. The difference
between the average yield of BAA bonds rated by Moody’s and the average yield of
AAA bonds rated by Moodys is referred to as the default spread. This trail long term
business cycle risk. The yield on three months treasury bills is employed as the third
macroeconomic variable, and the dividend yield is the “total dividend payments accruing
to the CRSP value-weighted index over the previous 12 months and divided by current
level of the index (Chordia and Shivakumar 2002, p. 988).” Index of Industrial Production
(IIP) is the logarithmic difference between IIP at t — 1 and IIP at t. The money supply is
measured by the M3 component, and the measure for inflation is taken as the Consumer
Price Index for All Urban Consumers from the official website of the Federal Reserve
Bank of St. Louis. EPU is the logarithmic difference between EPU at t — 1 and EPU at t.
All the macroeconomic variables are logarithmically transformed because of the different
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units of measurement. For instance, money supply figures range in millions, whereas
dividend yield is captured in percentage terms. To make sure all the variables are at parity,
they are transformed, and the lagged values are regressed on the contemporaneous hedge
momentum portfolio returns. Robust standard errors are used in all the regression results
to eliminate the problem of autocorrelation and heteroskedasticity.

5. Empirical Findings and Interpretation
5.1. Descriptive Statistics

Table 1 depicts the descriptive statistics where hedge portfolio average raw returns are
1.102 percent, and EPU hovers at an average of 108.117. The other four factors are positive
with a range of less than one percent. From this point onwards, Fama—French factors and
Carhart’s fourth factor will be denoted as four factors for the sake of brevity.

Table 1. Descriptive statistics.

Variable Obs. Mean Std. Devw. Min Max

HEDGE 407 1.102 7.623 —45.58 26.15

MKTRF 407 0.663 4.361 —23.24 12.47
SMB 407 0.043 3.078 —16.87 21.71
HML 407 0.192 2.867 —11.10 12.90
WML 407 0.562 4.496 —34.39 18.36
EPU 407 108.117 31.34 57.203 245.127

Notes: The table reports the descriptive statistics for the hedge portfolio (HEDGE), market risk premium (MKTREF),
small minus big size factor (SMB), the high minus low book to market factor (HML), winner minus loser factor
(WML), and economic policy uncertainty (EPU).

The pairwise correlation between six variables is shown in Table 2. Hedge portfolio
returns are statistically significant and negatively correlated with MKTRE, HML, and EPU
at a five percent level. A hedge is positively correlated with WML at a five percent level of
significance, which is pretty intuitive due to the similarity in the nature of the factor and
the portfolio. The good news is that EPU and hedge portfolios are negatively correlated
to the tune of 0.115, with a significance level of five percent. This means that momentum
returns are high during the low EPU period and vice versa. EPU is also negatively related
to WML, which corroborates our findings for the hedge portfolio.

Table 2. Pairwise correlation.

Variables (4] ) 3) @) (5) (6)

(1) HEDGE ~ 1.000
(2) MKTRF  —0.208 * 1.000

(3) SMB 0.003 0.210 * 1.000

(4) HML —0.190 * —0.217 * —0.266 * 1.000

(5) WML 0.919 * —0.171 % 0.048 —0.199 * 1.000

(6) EPU —0.115* 0.075 0.073 —0.103 * —0.140 * 1.000

Notes: The table reports the pairwise correlation among the hedge portfolio (HEDGE), market risk premium
(MKTREF), small minus big size factor (SMB), the high minus low book to market factor (HML), winner minus
loser factor (WML), and economic policy uncertainty (EPU). * shows significance at the 5 percent level.

5.2. Business Cycle and Momentum

Table 3 highlights the association between hedge portfolio returns and the business
cycle. Borrowing from the method employed by Chordia and Shivakumar (2002), the
business cycle is bifurcated into the expansionary and contractionary period by using the
definition given on the NBER® for business cycles. There have been three expansionary
periods where hedge portfolio returns have been positive in all three phases but are
only statistically significant during 12/1982 and 07/1990 (t-statistic = 3.84). In contrast,

6

See www.nber.org/cycles/cyclesmain.html, accessed on 22 December 2020.
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momentum returns have been negatively related during the expansionary period but are
insignificant. This could stem from the shorter duration of the contractionary period in
comparison to the expansionary period. This table shows that variability in momentum
profits is linked to the business cycle.

Table 3. Business cycle and momentum.

Expansionary Period Contractionary Period
December1982-July 1990 0.0149 (3.84) August 1990-March 1991 —0.0172 (—0.54)
April 1991-March 2001 0.0034 (0.53)  April 2001-November 2001  —0.0216 (—0.52)

December 2001-December
2007

Notes: The table presents the hedge portfolio returns (HEDGE) during two phases of the business cycle—
expansionary and contractionary period as per definition by NBER. T-statistics are reported in parenthesis.

0.0032 (0.73) January 2008-June 2009 —0.0432 (—1.27)

5.3. Four Factors Alpha and GRS Test

We estimate three regressions (Equation (1)), one each for long portfolio, short port-
folio, and hedge portfolio, as reported in Model 1, Model 2, and Model 3 of Table 4.
Fama-French alpha turns out to be significant for short and hedge portfolios, which yields
returns of 0.290 percent and 0.322 percent, respectively. The long portfolio is 0.0314 percent
but statistically insignificant. This posits that there is an existence of excess return, meaning
the four factors being unable to capture these results provide clear further impediments for
our empirical analysis.

Table 4. Four factors alpha and momentum portfolio.

(1 2 (3)

Long Short Hedge
MKTRF 1.176 *** (0.0364) 1.269 *** (0.0457) —0.092 * (0.0509)
SMB 0.355 *** (0.0421) 0.450 *** (0.0492) —0.095 * (0.0530)
HML —0.121 ** (0.0521) —0.035 (0.0847) —0.086 (0.0824)
WML 0.498 *** (0.0317) —1.036 *** (0.0476) 1.534 *** (0.0582)
CONS 0.031 (0.108) —0.290 * (0.157) 0.322 * (0.167)
N 407 407 407
Adj. R? 0.898 0.880 0.847
F 276.4 305.8 175.3

Notes: The table presents the time-series regression results for long, short, and hedge portfolios across three
models from Equation (1), respectively. Four factors, namely, market risk premium (MKTRF), small minus big
size factor (SMB), high minus low book to market factor (HML), and winner minus loser factor (WML), were
employed. Standard errors are reported in parentheses. *, **, and *** denote the significance at 10%, 5%, and 1%
percent.

Another measure that is popularized by Fama and Frence (2012) to test for the sig-
nificance of alpha coefficients in the factor model regression Equation (1) is conducting a
GRS test. As depicted in Table 5, the t-statistic is equal to 4.82, which is greater than the
critical value of 2.25 at 99.9 percent. This means that the alpha reported in the regression
model is significant and leaves scope for further explanation of excess return. A GRS test is
conducted as a robustness check to verify our previous regression results in Table 4.

Table 5. GRS test.

Mean Alpha t-Stat p Value Mean Adj. R> Mean SE  Mean lal SR
Jo 0.322 448 0.034 0.8469 0.1527 0.3218 0
J1 0321 442 0.035 0.8469 0.1527 0.3218 0.1084

Notes: The table reports the results of the GRS test. Mean alpha denotes the average standard error of the
intercepts, and SR represents the Sharpe ratio for the intercepts. The critical values of the GRS statistic for all
models are: 90%: 1.41; 95%: 1.56; 97.5%: 1.69; 99%: 1.86; and 99.9%: 2.25.
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5.4. Portfolio Sorting of EPU and Momentum

For this section, we examine the connection between momentum hedge portfolio
returns and EPU during low and high EPU periods. The results for the high EPU period
are shown in Table 6 (Equation (2)). Alpha coefficients are significant for a short and hedge
portfolio. Average short portfolio returns are —0.458 percent and are significant at 10
percent. In contrast, hedge portfolio returns are statistically significant at 5 percent, with
an excess return of 0.497 percent.

Table 6. High EPU and the four factor asset pricing model.

(1 2 (3)

Long Short Hedge
MKTRF 1.176 *** (0.0345) 1.248 *** (0.0580) —0.0723 (0.0616)
SMB 0.494 *** (0.0541) 0.343 *** (0.0973) 0.151 (0.0968)
HML —0.0287 (0.0467) 0.222 **(0.110) —0.251 ** (0.118)
WML 0.497 *** (0.0298) —1.104 *** (0.0767) 1.601 *** (0.0892)
CONS 0.0391 (0.134) —0.458 * (0.240) 0.497 ** (0.246)
N 204 204 204
Adj. R? 0.910 0.895 0.867
F 365.9 232.4 87.74

Notes: The table presents the time-series regression results for long, short, and hedge portfolios across three
models from Equation (2) for a high EPU period, respectively. Four factors, namely, market risk premium
(MKTRF), small minus big size factor (SMB), high minus low book to market factor (HML), and winner minus
loser factor (WML), were employed. Standard errors are reported in parentheses. *, **, and *** denote the
significance at 10%, 5%, and 1% percent.

The results for low EPU periods are not encouraging. None of the long, short, and
hedge portfolios are statistically significant in Table 7. These results clearly reveal that the
EPU that momentum profits only hold significance during high EPU periods.

Table 7. Low EPU and four factor asset pricing model.

(1 2 (3)

Long Short Hedge
MKTRF 1.133 *** (0.0637) 1.222 **#* (0.0551) —0.0892 (0.0769)
SMB 0.239 *** (0.0598) 0.399 *** (0.0615) —0.160 ** (0.0693)
HML —0.286 *** (0.106) —0.373 *** (0.112) 0.0872 (0.123)
WML 0.518 *** (0.0601) —1.057 *** (0.0547) 1.575 *** (0.0665)
CONS —0.0176 (0.157) 0.0535 (0.173) —0.0710 (0.194)
N 203 203 203
Adj. R? 0.896 0.870 0.826
F 114.3 223.0 159.9

Notes: The table presents the time-series regression results for long, short, and hedge portfolios across three
models from Equation (2) for a low EPU period, respectively. Four factors, namely, market risk premium (MKTREF),
small minus big size factor (SMB), high minus low book to market factor (HML) and winner minus loser factor
(WML), are employed. Standard errors are reported in parentheses. **, and *** denote the significance at 5%, and
1%, respectively.

5.5. Time Series Regression of Momentum and EPU

In Table 8, six regression models are displayed. Model 1, Model 3, and Model 5 are
run for long, short, and hedge portfolios from Equation (3), respectively. We do not detect
the statistical significance of the long portfolio (Model 1). EPU is significantly positive to
the tune of 1.037 percent excess returns for the short portfolio in Model 3. This means that
when the overall level of EPU shoots up, investors start selling the loser stocks. The hedge
portfolio is negative and significantly related to EPU, with excess returns amounting to
—0.878 percent (Model 5), implying that a unit standard deviation decrease in EPU leads
to a 0.878% hike in the monthly excess returns for a hedge portfolio. This implies that the
adverse reaction of a surge in EPU on loser stocks supersedes that of winners. Moreover,
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the relationship of EPU with long, short, and hedge portfolios in Model 1, 3, and 5 aligns
with the results obtained by Gu et al. (2021). Model 2, Model 4, and Model 6 from Equation
(4) are run for long, short, and hedge portfolios along with four factors, respectively. EPU
turns out to be insignificant in all three cases, which means that EPU is not priced in the
presence of four-factors, which is a cause of concern. The reversal in the sign of EPU across
Model 2, 4, and 6 pinpoints the strong predictive power of Carhart four factors for winners,
losers, and hedge portfolio returns.

Table 8. Time series regression and EPU.

u}] (2) (3) 4) (5) (6)
Long Long Short Short Hedge Hedge
EPU 0.160 (0.354) —0.0314 (0.103)  1.037 * (0.599) —0.150 (0.180) —0.878 * (0.464) 0.119 (0.186)
1.176 *** 1.269 *** —0.0928 *
MKTRF (0.0364) (0.0458) (0.0511)
SMB 0.355 *** 0.453 *** —0.0972 *
(0.0421) (0.0488) (0.0527)
—0.122* —0.0413 —0.0809
HML (0.0516) (0.0863) (0.0835)
0.497 *** —1.042 *** 1.539 ***
WML (0.0321) (0.0455) (0.0563)
CONS 1.083 ***(0.299)  0.0322 (0.108) —0.0194 (0.426) —0.286 " (0.156) 1.102**(0.376)  0.319 * (0.165)
N 407 407 407 407 407 407
adj. R? —0.002 0.897 0.012 0.880 0.011 0.847
F 0.203 2213 3.003 270.2 3.572 159.9

Notes: The table presents the time-series regression results for long, short, and hedge momentum portfolios across different model
specification from Equations (3) and (4), respectively. Four factors, namely, market risk premium (MKTRF), small minus big size factor
(SMB), high minus low book to market factor (HML), and winner minus loser factor (WML), were employed. Standard errors are reported
in parentheses. *, *, **, and *** denote the significance at 10%, 5%, 1%, and 0.1%.

5.6. Macroeconomic Variables

Moving to the last leg of the cross-sectional evidence on EPU and momentum, this
section gives evidence on the relationship between the hedge portfolio and eight macroeco-
nomic variables.

Table 9 reports the regression coefficients for macroeconomic variables on the hedge
portfolio. Half of the variables, namely, inflation, default spread, term spread, and EPU,
turn out to be statistically significant at 10, 5, 5, and 10 percent, respectively7. The excellent
part is that EPU is significantly loading on the hedge portfolio in the presence of seven other
macroeconomic variables, implying that a 1-standard deviation rise in EPU culminates into
an increase by 0.029% in hedge portfolio returns. This further lends credence to the fact
that EPU is an important macroeconomic variable, which warrants our attention more than
it deserves. Furthermore, the positive relation between EPU and hedge portfolio aligns
with results from Model 6 in Table 8.

7

M3 is utilized by the central bank to direct monetary policy to control inflation. This implies that M3 has an indirect impact on inflation via monetary
policy. We examined the multicollinearity among macroeconomic variables in Table 9. VIF for the regression model in Table 9 turned out to be 1.24,
1.19, and 1.16 for inflation and money supply, respectively. To further clear our suspicion towards the relationship between inflation and money
supply, we checked the correlation between the two variables, which turned out to —0.1261.
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Table 9. Macroeconomic factors and EPU.

Hedge
DIV 11.43 (8.033)
INFLATION 1.436 * (0.812)
M3 —55.07 (287.9)
YIELD —2.970 (2.313)
DEFAULT —15.56 ** (7.059)
TERM —4.938 ** (2.136)
1P 0.461 (0.713)
EPU 0.0299 * (0.0171)
CONS 0.600 (0.711)
N 406
Adj. R? 0.091
F 3.662

Notes: The table reports the regression results for EPU and macroeconomic variables, which includes dividend
yield (DIV), consumer price index INFLATION), money supply (M3), the yield on 3-month treasury bills (YIELD),
default spread (DEFAULT), term spread (TERM), and the index of industrial production (IIP). Standard errors are
reported in parentheses. ¥, and ** denote the significance at 10%, and 5%.

5.7. Time Series Evidence

In this section, time series evidence for the negative relationship between EPU and
momentum is provided.

5.7.1. Selection Order Criteria for Lags

The Augmented Dickey fuller test is performed to ensure that time-series variables
are stationary, and test results reveal that data have no unit-roots. The prerequisite for
running VAR and VECM is the determination of the number of lags. The criteria for
deciding the number of lags is to examine the parameters for optimal lags, which are Final
Prediction Error (FPE), Akaike Information criterion (AIC), Hannan Quinn Information
Criteria (HQIC), and Schwartz Information criteria (SBIC). Three out of four parameters
imply significance at 4 lags. Therefore, the number of lags is four for VAR and VECM.

5.7.2. VAR Model

Table 10 displays the results for the Vector Autoregressive Model to examine the
reverse causation between EPU and momentum portfolios up to four lags. It is revealed
that the hedge portfolio is unaffected by the lags of EPU and the hedge itself. However, EPU
is a function of its own past at the first and fourth lag. Hedge influences EPU at a second
and fourth lag. In simpler words, the hedge portfolio has a unidirectional association with
EPU in the short run and EPU causes the hedge portfolio, not the other way around.

5.7.3. Vector Error Correction Model

VECM estimates the long term causal relationship between two or more variables. In
our case, there are only two variables, i.e., EPU and the momentum portfolio. Therefore,
there is one co-integrating equation. The eligibility condition for long term causality
is the presence of a negatively significant relationship. This condition is fulfilled when
momentum is the dependent variable and fails in the case of EPU in Table 11. The hedge
portfolio show a long-term relationship with EPU, and the fourth lag for EPU turns out to
be significant.
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Table 10. Vector autoregression results.

Coef. Std. Err. p>z 95% Conf. Interval
Panel (A): EPU as the dependent variable
EPU

L1. 0.726 0.062 0.000 0.604 0.848

L2 —0.093 0.078 0.233 —0.245 0.060

L3 0.005 0.078 0.953 —0.149 0.158

L4. 0.273 0.070 0.000 0.137 0.410
HEDGE

L1 0.155 0.159 0.328 —0.156 0.467

L2 0.421 0.158 0.008 0.112 0.730

L3. —0.090 0.152 0.555 —0.388 0.208

L4. 0.326 0.140 0.020 0.051 0.600
Constant 9.477 4.574 0.038 0.513 18.441

Panel (B): HEDGE as the dependent variable
EPU

L1 —0.018 0.022 0411 —0.060 0.025

L2 —0.007 0.027 0.807 —0.060 0.046

L3 0.016 0.027 0.548 —0.037 0.070

L4. —0.013 0.024 0.581 —0.061 0.034
HEDGE

L1 0.088 0.055 0.112 —0.021 0.196

L2 —0.019 0.055 0.725 —0.127 0.088

L3. 0.013 0.053 0.813 —0.091 0.116

L4. 0.161 0.049 0.001 0.066 0.257
Constant 3.837 1.592 0.016 0.717 6.956

Notes: The table exhibits the VAR results between EPU and HEDGE portfolio returns up to four lags in two panels.

Table 11. Vector error correction model.

Cointegrating equation:
EPU (-1)
HEDGE (—1)

C
Error Correction:
Cointegrating Equation (1)
D (EPU (-1))

D (EPU (-2))

D (EPU (-3))

D (EPU (—4))

D (HEDGE (—1))

D (HEDGE (-2))

D (HEDGE (-3))

D (HEDGE (—4))

C

Adj. R2
F

Cointegrating Equation (1)

1.000000
51.09338 ***
(5.35805)
—162.5485
D(EPU)
0.018317 ***
(0.00508)
—0.328359 ***
(0.05121)
—0.306039 ***
(0.05164)
—0.271631 ***
(0.05208)
—0.128718 ***
(0.05032)
—0.753648 ***
(0.23890)
—0.374986 *
(0.20939)
—0.386537 **
(0.16870)
—0.093585
(0.12028)
—0.035858
(0.88857)
0.152158
8.976251

D(HEDGE)
—0.018495 ***
(0.00215)
—0.009266
(0.02168)
—0.014115
(0.02186)
0.036195
(0.02205)
0.054237 ***
(0.02130)
—0.031366
(0.10113)
—0.056872
(0.08864)
—0.011666
(0.07142)
0.066331
(0.05092)
—0.008797
(0.37616)
0.499365
4533162

Notes: The table reports the vector error correction model results for EPU and HEDGE portfolios up to four lags.

Standard errors are reported in parentheses. *, **, and *** denote the significance at 10%, 5%, and 1%.
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5.7.4. Impulse Response

The impulse response function studies how the variables respond when some external
shock hits the system. Table 12 examines the response of EPU (hedge) on EPU (hedge) and
hedge (EPU). Panel (A) shows that the response of EPU on EPU is positive but decreases
up to period four and increases until period seven before falling afterward. EPU makes
a U-shaped curve for 10 periods, and the reverse is valid for the response of EPU on the
hedge, which makes an inverse U-shaped curve. In Panel (B) of Table 12, the response of
hedge on EPU and hedge is put under a scanner, which follows a wave pattern. As shown
in the table, the values change from positive to negative from the first to the third period,
become positive until the fifth lag, and decrease afterward. The response of the hedge on
the hedge also follows a similar pattern. Figure 2 complements our findings reported in
Table 12.

Table 12. Impulse response function results.

Panel (A): Response of EPU Panel (B): Response of HEDGE
Period EPU HEDGE Period EPU HEDGE
1 17.79262 0.000000 1 0.187222 7.529812
2 12.31028 1.372127 2 —0.489499 0.178284
3 8.872394 3.830454 3 —0.444385 —0.225921
4 6.740064 2.612841 4 0.599574 0.217503
5 7.816250 4.093354 5 0.728219 0.584200
6 10.13712 4.158792 6 —0.614950 —0.396321
7 10.23387 3.871679 7 —0.496040 —0.053057
8 9.463814 3.647508 8 —0.186526 —0.015110
9 9.146190 3.840683 9 —0.029423 0.035556

10 9.146403 3.925713 10 —0.140596 —0.147335

Notes: The table presents the impulse response of EPU (hedge) on EPU (hedge) and hedge (EPU) in Panel (A)
and (B), respectively. Cholesky ordering was utilized to obtain the results.

Panel (A): Response of HEDGE to HEDGE Panel (B): Response of HEDGE to EPU

12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Panel (C): Response of EPU to HEDGE Panel (D): Response of EPU to EPU

056 06

0.5 4 054

044 04

03 0.3+

02 02

01 o 014 o

00 S e S —— - 00

—— T — T

Figure 2. Impulse response function graphs. The figure displays the impulse response of EPU (hedge) on EPU (hedge) and
hedge (EPU) across the four panels. Cholesky Ordering is utilized to obtain the results.
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6. Conclusions

We begin this article with the penultimate aim to shed light on the implication of
policy uncertainty on the momentum anomaly. Our results demonstrate the negative
association between the news-based measure developed by Baker, Bloom, and Davis and a
momentum hedge portfolio. EPU is also negatively related to WML, which corroborates
our findings for the hedge portfolio. Second, variability in momentum profits is linked to
the business cycle. Third, alpha coefficients are significant for short and hedge portfolio
during the period of high EPU but insignificant during the low EPU period. Fourth, EPU is
positively associated with short portfolio return to the tune of 1.037 percent excess returns.
The hedge portfolio is negatively related to EPU. Nevertheless, EPU becomes insignificant
in the presence of four factors. Further, we demonstrate that half of the macroeconomic
variables, along with EPU, turns out to be statistically significant. Fifth, hedge portfolio
returns are influencing EPU but not the other way around in the short run. Last, the hedge
portfolio is found to have a significant relationship with EPU.

The findings of this article contribute to the existing strand of literature on the growing
nexus between EPU and the hedge portfolio. Our findings complement the findings of
Gu et al. (2021) and Xavier and Vasconcelos (2019) and cement the prominence of EPU in
exploring the stock return momentum. We use an umbrella of macroeconomic variables
to substantiate the relation between EPU and momentum. Our findings open avenues
for momentum and contrarian investors. This warrants the attention of style investors to
consider the prevailing state of policy uncertainty while formulating and executing their
trading strategy.

As with any study of a scientific nature, our work also has limitations, which may
be reduced in future analysis. In fact, although the literature on the subject is very vast
(Al-Thageb and Algharabali 2019), there are still gaps in knowledge about the importance
of uncertainty in economic policy. Our article intends to cover some of those gaps, but it
could be extended, for example, in the construction of a theoretical model based on others
of a seminal nature in economic policy, where the relations between the influence of society
are established and vice versa.

Results have shown that EPU is a crucial determinant to explain cross-sectional and
time-series variation in momentum profits in the short run and long run. This requires the
further interest of academics to explore the existence of a momentum anomaly by using
EPU as a significant factor. There is a possibility that the EPU of different countries might
behave differently for momentum profits. We leave this as a direction for future research.
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