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Abstract

Purpose — This paper aims to investigate the impact of uncertainty on the predictive power of term spread
and its components for future stock market returns and economic activity in Korea and the USA. This paper
finds that the stock market’s expected excess return and growth of economic activity are positively related to
the risk-neutral expectation, one of the term spread’s components, particularly during high uncertainty
periods. These findings are consistent with the importance of the monetary policy by the central bank in a
high uncertainty environment created by unexpected shocks. The results are robust to alternate definitions of

high uncertainty periods.
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1. Introduction

The Fed’s Message: The Money-Printing Presses Are Fired Up and Ready to Go

[...]It's really two distinct crises the Fed is trying to solve, with overlapping tools. One is an
already-underway crisis in which financial markets are breaking down, failing in some of the
same ways they did in the 2008 financial crisis — and thus threatening to make the economic crisis
worse. The other is the threat of widespread business failures that could create mass
bankruptcies, leaving millions of Americans jobless even once the virus is contained. The Fed’s
new open-ended quantitative easing — signaling it will buy Treasury bonds and mortgage-related
securities in whatever quantities are needed — is aimed at the first goal, of making financial

markets function more like usual. [. . .] Irwin (2020, 3.23, The New York Times)

Recently, the COVID-19 pandemic has had a negative influence on the global economy, and
the uncertainty about the continued spread of the coronavirus has made people fear for their
lives and economic activities. To alleviate the adverse impact of the COVID-19 pandemic,
many central banks have introduced new monetary policy measures. For example, the
Federal Reserve has lent to support households, employers, financial markets and state and
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local government up to $2.3tn and has cut the target for federal funds rate (Cheng et al,
2020). In addition, the European Central Bank announced to buy an additional €120bn under
the Asset Purchase Program on March 12, 2020 and has offered forward guidance on the
future path of its key interest rate (Belz ef al.,, 2020). These represent clear examples of how
the central banks establish interest rate policy, suggest forward guidance and supply the
liquidity through quantitative easing based on securities purchases or asset purchases to
support their respective economies.

Given that the central banks use the monetary and interest policies to reduce the impact
of unexpected events on the economy, the term spread — which reflects the market
expectations with regard to these monetary and interest policies — has important
information about the future state of financial markets and economy, especially during high
uncertainty periods. Previous literature on the term spread reveals the informativeness of
the term spread on future economic state [1] or stock markets [2]. Estrella and Hardouvelis
(1991) confirm that a positive slope of the yield curve is associated with a future growth in
real economic activity. Plosser and Rouwenhorst (1994) find empirical evidence that the long
end of the term structure has information about future growth of industrial production
beyond expectations about future monetary policy. Furthermore, Chen (1991) confirms that
the term spread is an important determinant of future stock market returns, and
Hjalmarsson (2010) shows that the term spread is a robust predictor of stock returns in
developed markets.

For the Korean economy and stock markets, Ji and Park (2002) find that the
information on the term spread is useful in predicting the future business cycle. Kim et
al. (2018) show that the term spread in the USA has predictive power for future Korean
real economic activity. Yoon (2018) finds empirical evidence that the term spread
predicts the growth of the industrial production index, and the predictive power of the
term premium in Korea is associated with the risk-neutral expectation of the term
spread in the USA. In addition, Kim and Yoon (2020) confirm the profitability of the
strategy based on the term spread, the term premium and the risk-neutral expectation
in Korea and the USA.

In this study, we investigate the effect of uncertainty on the predictive power of the
term spread and its components (i.e. the term premium and risk-neutral expectation) for
future stock market returns and economic activity in Korea and the USA. Uncertainty
can gauge the reaction of the constituents in the financial markets and the economy to
unexpected shocks. Baker Bloom, and Davis (2016) show that policy uncertainty is
associated with stock return volatility, reduced investment and employment in policy-
sensitive sectors and innovations in policy uncertainty foreshadow decrements in
investment, output and employment in the USA and 12 major economies. Thus, when
the level of uncertainty increases, the government and central bank execute the policies
to increase investment, stabilize the financial markets and minimize any adverse effect
on the unemployment rate. The monetary and interest rate policies are included in these
policies of the government and central bank. As the central bank’s use of the monetary
and interest rate policies is intended to lessen the negative effect of unexpected shocks
on the financial markets and the economy, we conjecture that the predictive power of
the term spread, as well as its components, are varying depending on the level of
uncertainty. Rosenberg and Maurer (2008) suggest that the risk-neutral expectation
among the term spread’s components is related with the monetary policy cycle, and that
the role of the risk-neutral expectation in the prediction of future stock market returns
and economic activity is more important with the emphasis of the central banks’
monetary and interest rate policies than without urgent monetary and interest rate
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policies of the central banks. Thus, we expect that the predictive power of the risk-
neutral expectation for future stock market returns and economic activity would be
significant during high uncertainty periods.

We find that the risk-neutral expectation has a significant predictive power for future
stock market returns and economic activity during high uncertainty periods in Korea and
the USA. When the policy-related economic uncertainty is increasing, the risk-neutral
expectation is positively and significantly related with the future stock market returns and
the growth in future economic activity. On the other hand, there is no significant pattern in
the predictive power of the term spread and the term premium depending on varying levels
of uncertainty in Korea and the USA. These results are robust to alternate measures for the
level of uncertainty.

This study contributes to the financial literature by providing evidence that uncertainty
plays a key role in the usefulness of the information in the bond markets for the prediction of
movements in the stock markets and economic activity. Some studies document the relation
between the term spread’s components and uncertainty. Rosenberg and Maurer (2008)
expect the term premium to decline as investor uncertainty about long-term productivity
improves and as inflation expectations become more stable. On the other hand, Bekaert et al.
(2009) suggest that the risk-neutral expectation implies the link between uncertainty and
term spread. To the best of our knowledge, this study is among the first to document the role
of uncertainty in the predictive power of the term spread and its components. In this respect,
it sheds an important light on the information in the term spread and its components
concerning future stock market returns and economic activity based on the linkage between
the monetary and interest rate policies and the term structure of interest rate.

The remainder of the paper is organized as follows. Section 2 describes the term spread,
its components and uncertainty measure. Section 3 describes the data and empirical
findings. Section 4 discusses our robustness check. Finally, Section 5 provides concluding
remarks.

2. Term spread, its components and uncertainty

2.1 Term spread and its components

To decompose the term spread into its components, the term premium and the expectation
on future short-term interest rates (risk-neutral expectation), we use the model of Adrian
et al. (2013) (ACM model hereafter). Adrian et al. (2013) estimate the term premium using a
three-step linear regression approach, and show that the ACM model outperforms the
Cochrane and Piazzesi (2009) four-factor specification in out-of-sample exercises.

Following Adrian et al. (2013), we find five pricing factors as state variables to explain
the term structure based on the principal component analysis. Assume the dynamics of state
variables X, (5 x 1 vector) below, we decompose the state variables into the predictable
component and factor innovation:

Xe1 = o+ ¢X + v, v [{XHeog~ N(O, Z), @)

where {X}!_, denotes the history of state variables. mﬁ]l) is the log excess holding return
of a bond with maturity 7, P™:

WCEK;U — 1ppP"D lnP,f”> 7, ®)

t+1



where P%(n) denotes the zero coupon Treasury bond price with maturity » at time ¢ and
7= lnP,f1 is the continuous compounded risk-free rate. To estimate the exposure of
predictable component and factor innovation, we regress excess returns on a constant,
contemporaneous pricing factor innovations and lagged pricing factors:

rx=aly+ B'V + yX_+E, &)

where 7x is an N (number of maturity) x 7" (number of state variables’ observations) matrix of

excess bond returns, I is a T x 1 vector of ones, V is a matrix of factor innovations 6GxN
matrix), X_ =[XoX1---Xr4], E is the NxT residual matrix and

B = [,8(1),8@) ... pW )}(5><N matrix). With an estimator of the state variables variance-
covariance matrix” = V'V /T, an estimator of the residuals variance 62 = tr (EE ) /NT and

B = {vec(ﬁmﬁ(l)l) --~vec(,8<N)B(N>’)] (N x 5° matrix), we estimate the price of risk

parameters A o and A ;, which are related to the expected return of log excess holding period bond
returns, based on cross-sectional regression [3]. Based on the exponentially affine model, we can
express the logarithm of the bond prices as the linear equation of the state variables:

mP" = A, +B,X, +u", ()

where A,, and B,, are calculated based on A g and A 1, respectively. With the estimated A j and
A1, we can calculate the term spread. Additionally, the risk-neutral expectation of the term
spread can be calculated by setting A g and A ; to zero.

Following Rosenberg and Maurer (2008), the relation between the term spread and its
components and the factors contained in each component of the term spread are as follows:

Term Spread = Term Premium -+ Risk-neutral Expectation
Term Premium = Inflation Risk Premium + Real Rate Risk Premium

Risk-neutral Expectation = Inflation Expectation + Real Rate Expectation

The risk-neutral expectation measures the sum of the difference in expected average
inflation over long and short horizons and the difference in expected average real rates over
long and short horizons. Additionally, the term premium is associated with interest rate risk
and risk aversion [4].

Previous literature investigates the information on each component of the term spread.
Ang et al. (2006) suggest that to predict gross domestic product (GDP) growth, the risk-
neural expectation contained in the term spread is contaminated by the term premium, and
that the term premium blurs the GDP forecasts. Rosenberg and Maurer (2008) provide
empirical evidence that the risk-neutral expectation is a leading indicator of recession, while
the term premium is not. In addition, Aye et al (2019) find that the probit model
incorporating the risk-neutral expectation and economic policy uncertainty (EPU) is the best
forecasting model for recessions of South Africa in out-of-sample analysis. On the other
hand, Hamilton and Kim (2002) show that the term premium and the risk-neutral
expectation are relevant for predicting real GDP growth, but their respective contributions
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differ depending on the predictive horizon. Rudebusch et al. (2007) suggest that a decline in
the term premium has been associated with the shock to real economic activity. Based on the
term premium and risk-neutral expectation estimated by the ACM model, we analyze the
predictive power of the term spread and its components for future stock market returns and
economic activity depending on the level of uncertainty.

2.2 Economic policy uncertainty

To measure uncertainty induced by unexpected shocks, we use the EPU developed by Baker
et al. (2016) °M8], Previous literature on uncertainty uses EPU as the measure of policy- or
economic-related uncertainty. Gulen and Ion (2016) find a strong negative relationship
between firm-level capital investment and the level of EPU and Mueller et al. (2017) reveal
that the profitability of the trading strategy using exchange rates increases with respect to
the EPU as a proxy for uncertainty about monetary policy. Additionally, Sharif et al. (2020)
analyze the connectedness between the recent spread of COVID-19, oil price volatility shock,
stock market, geopolitical risk and EPU of the USA to measure the effect of COVID-19 on the
US economy, and Baker et al. (2020) explain the unprecedented stock market reaction to the
COVID-19 pandemic based on the EPU. For Korea economy and Korean stock markets, Kim
and Lee (2018) analyze the effect of the Korean EPU on the macroeconomic and financial
variables-based VAR model. In addition, Kim (2018) compares the predictive power of
uncertainty implied by the options market and EPU for future stock market returns in Korea
and the USA. Based on the EPU of the USA and Korea, we investigate the varying
predictive power of the term spread and its components for future stock market returns and
economic activity in the USA and Korea depending on the level of uncertainty.

3. Data and empirical analysis

We analyze the explanatory power of the term spread, term premium and risk-neutral
expectation for future stock market returns and economic activity with the EPU in Korea
and the USA. First, we describe the data for the term spread and its components, stock
market returns, economic activity and the EPU in Korea and the USA. Second, we check the
movements of the term spread, its components, stock market returns and economic activity
with varying EPU. After that, we conduct the predictive regressions to evaluate the effect of
the EPU on the predictive power of the term spread and its components for future stock
market returns and economic activity.

3.1 Data description

Our data set consists of the interest rate variables, stock market returns, economic variables
and the EPU. Our data set covers the period from January 2004 to April 2018, and the
frequency of the data set is monthly. We use the difference between interest rates of 10-year
and 1-year treasury bonds as the term spread [7]. Based on the ACM model, we decompose
the term spread into the term premium and risk-neutral expectation. To construct the term
spread, term premium and the risk-neutral expectation in Korea, the daily data of the
treasury bonds’ interest rate is provided by KIS Pricing [8]. For US interest rate variables,
we obtain the term spread, the term premium and the risk-neutral expectation constructed
based on ACM model from Federal Reserve Bank of New York [9].

We use the KOSPI200 index and the S&P500 indices to measure Korea and US stock
market returns, respectively. The monthly data of the KOSPI200 and the S&P500 indices
are obtained from Korea Exchange and Chicago Board Options Exchange, respectively. We
use the growth of industrial production index and coincident economic activity index to
measure economic activity. For the Korean economic activity, we obtain the industrial



production index and coincident economic activity index from the Korean Statistical
Information Service. In addition, the industrial production index and coincident economic
activity index of the USA are provided by the Federal Reserve Bank of St. Louis [10]. EPU is
taken from the EPU website [11].

Table 1 presents the summary statistics of the stock market returns and economic
variables in Korea and the USA. The average KOSPI200 index returns is 59.94 bps and the
average S&P500 index returns is 50.70 bps. As these are monthly values, they translate to
an annualized return of 7.19% and 6.08%, respectively. The standard deviation of
KOSPI200 index returns are larger than the standard deviation of S&P500 index returns. In
addition, the differences between the maximum and minimum of KOSPI200 index returns
and S&P500 index returns are 36.37% and 28.79%, respectively. These values suggest that
Korean stock market has a higher expected return and volatility than the US stock market
over our sample period. The S&P500 index returns are more negatively skewed than the
KOSPI200 index returns, and the distributions of the two stock market returns are
leptokurtic.

While the average growth of the industrial production index in Korea is larger than that
of the USA, the average growth of coincident economic activity index in Korea is smaller
than that of the USA. As the coincident economic activity index is constructed based on
production, consumption and employment and, as the industrial production index only
takes into account of the production side, the two proxies for economic activity reveal
different aspects of the economic activity, which may, in turn, account for such patterns
between the two countries. The differences between the maximum and minimum of the
growth of industrial production index and coincident economic activity index and the
standard deviations of two economic variables in Korea are larger than those in the USA.
These patterns indicate that the economic activity in the USA is more stable than that in
Korea. The Jarque-Bera statistics of all variables in Table 1 are very high and significant at
the 1% level, indicating non-normality in the distributions of all variables. In addition, the
statistics of the Augmented Dickey-Fuller test for all variables in Table 1 confirm the
rejection for the null hypothesis that a unit root is present in a time-series of the variable.

Table 2 reports the summary statistics of the term spread, its components and EPU in
Korea and the USA. The averages of the term spread and its components in the USA are
larger than those in Korea. In addition, the term spread and its components in the USA are
more volatile than those in Korea. However, the EPU in Korea has a larger average and
standard deviation than the EPU in the USA, Korea is more uncertain by political and
financial events than the USA [12].

The correlations among stock market returns, proxies for economic activity, term spread
and its components and EPU in Korea and the USA are reported in Table 3, respectively. As
the growth of the industrial production index and the growth of coincident economic activity
index are different but related measures of economic activity, it is not surprising that the
correlations between two variables in both Korea and the USA are positive and significant
atthe 1% level.

Furthermore, in Korea, the stock market returns are significantly positively correlated
with the growth of industrial production index, term spread and risk-neutral expectation.
While the EPU is significantly positively correlated with the term premium, the EPU is
significantly negatively correlated with the risk-neutral expectation. In the USA, the stock
market returns are significantly positively related with the growth of the coincident
economic activity index and significantly negatively related with the term premium.
Interestingly, EPU is significantly positively correlated with the term spread and risk-
neutral expectation. Thus, while the risk-neutral expectation is significantly negatively
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correlated with the term premium in Korea, the risk-neutral expectation is significantly
positively correlated with the term premium in the USA.

Figure 1 displays the time-series of the term spread, its components and stock market
returns. Panel A reveals the time-series movements of the term spread, its components and
stock market returns during high and low uncertainty periods in Korea. During high
uncertainty periods, the risk-neutral expectation tends to co-move with the stock market
returns. The correlation between them during high uncertainty periods is 0.3626 (f-statistics =
3.5658), while the correlation between the term premium and stock market returns during high
uncertainty periods is —0.0050 (f-statistics = —04591). On the other hand, during low
uncertainty periods, the risk-neutral expectation does not exhibit any strong pattern of co-
movement with the stock market returns. The correlation between them during low
uncertainty periods is —0.0869 (f-statistics = —0.7998). Analogously, Panel B reveals the time-
series movements of the term spread, its components and stock market returns during high and
low uncertainty periods in the USA. During high uncertainty periods, the co-movement of the
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Notes: This figure plots the time-series of 12-month growth of industrial production index,term
spread, and its components during high (i.e., above the median value of the economic policy
uncertainty index) and low (i.e., below the median value of the economic policy uncertainty
index) uncertainty periods. All variable definitions are identical to those in Table 3. The left
scale presents growth of industrial production index, and the right scale presents term spread
and its components. (a) and (b) plot the time-series in Korea and the USA, respectively. The
sample period covers January 2004 to April 2018, for a total of 172 monthly observations
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Figure 1.
Time-series of stock
market returns, term
spread and its
components with
uncertainty in Korea
and the USA
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Figure 2.
Time-series of growth
of industrial
production index,
term spread and its
components with
uncertainty in Korea
and the USA

risk-neutral expectation and stock market returns is consistent with the positive correlation
(0.2620 with the f-statistics of 2.4885) between them [13].

Figures 2 and 3 illustrate the time-series of the term spread, its components and two
proxies for economic activity in Korea and the USA. Panel A of Figures 2 and 3 show the
time-series movements of the term spread, its components and 12-month growth of
industrial production index and coincident economic activity index during high and low
uncertainty periods in Korea, respectively[14]. Similar to the pattern in Korean stock market
returns, the 12-month growth of the industrial production index and coincident economic
activity index have a tendency to move more closely together with the risk-neutral
expectation during high uncertainty periods than during low uncertainty periods. Panel B of
Figures 2 and 3 plot the time-series movements of the term spread, its components and 12-
month growth of industrial production index and coincident economic activity index during
high and low uncertainty periods in the USA, respectively. The patterns of co movement
between the risk-neutral expectation and the two proxies for economic activity are more
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Notes: This figure plots the time-series of 12-month growth of industrial production index,term
spread, and its components during high (i.e., above the median value of the economic policy
uncertainty index) and low (i.e., below the median value of the economic policy uncertainty
index) uncertainty periods. All variable definitions are identical to those in Table 3. The left
scale presents growth of industrial production index, and the right scale presents term spread
and its components. (a) and (b) plot the time-series in Korea and the USA, respectively. The
sample period covers January 2004 to April 2018, for a total of 172 monthly observations
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Notes: This figure plots the time-series of 12-month growth of industrial production index,term
spread, and its components during high (i.e., above the median value of the economic policy
uncertainty index) and low (i.e., below the median value of the economic policy uncertainty
index) uncertainty periods. All variable definitions are identical to those in Table 3. The left
scale presents growth of industrial production index, and the right scale presents term spread
and its components. (a) and (b) plot the time-series in Korea and the USA, respectively. The
sample period covers January 2004 to April 2018, for a total of 172 monthly observations

prominent during high uncertainty periods than during low uncertainty periods. For both
Korea and the USA, the different patterns of the correlations during high and low
uncertainty periods suggest that the predictive power of the risk-neutral expectation for
future stock market returns and economic activity bears a close relation with the level of
uncertainty as measured through the EPU.

3.2 Predictive regressions
In this section, we engage in predictive regressions to examine whether the EPU influences
the information on the term spread and its components. As conjectured earlier, we expect the
informativeness of the term spread and its components on future stock market returns and
economic activity to vary strongly with the level of EPU.

We conduct the following regression models to check whether the EPU affects the
relationships between the future stock market returns and the term spread and its
components and between the economic activity and the term spread and its components:

Figure 3.
Time-series of growth
of coincident
economic activity
index, term spread
and its components
with uncertainty in
Korea and the USA
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Rygir (07’EAz,t+k) =a1+ B1TS: + et (©)

Ripi(0r EApy i) = ar + oy X Dy + B1TSi + BoTSt X Dy + &4, 6)
Riyin(0rEAspir) = oo + B TP + &1 141, @

Ripi(orEAyiy) = an + ag X Dy + B1 TPy + By TP, X Dy + &4, t)
Rysip (OVEAt,t+k) = a1 + B1RN; + &1 444, )

Rypir(or EApyir) = a1 + az X Dy + B1RN; + BoRN; X Dy + &4, (10)
Risir (07’EAr7t+k> = a1+ B TP + ByRN; + &1444, (11)

Rt.t+k(07EAt,t+k) = a1 + ag X Dt + ,BITPt + BZTPt X Dt + ’leNt + yzRNt X Dt

+ &tttk
12)

where R, is the k-month log stock market return and EA;,,,, is the k-month growth in
industrial production index or coincident economic activity index. T'S; is the term spread,
TP, is the term premium, RN, is the risk-neutral expectation and D, is an EPU dummy
variable, the value of which equals 1 if month # is included in high uncertainty periods. A
high uncertainty month is defined as a month in which EPU is higher than the median of the
monthly EPU during the whole sample period. We estimate all regression models using
ordinary least squares with the Newey and West (1987) f-statistics. In this paper, we analyze
the regression results of one-, three-, six- and 12-month stock market returns or growth of
industrial production index and coincident economic activity index in Korea and the USA.

3.3 Predictive power of the term spread and its components in Korea
In this subsection, we analyze the predictive power of the term spread and its components in
Korea based on the Models (1) ~ (8) (i.e. equations (5) ~ (12)).

Table 4 reports the regression results for Korean stock market returns. In Panel A of
Table 4, the coefficient estimate on the term spread is positive and significant at the 5%
level across all predictive horizons. The significant predictive power of the term spread in
the Korean stock market is consistent with Chen (1991) and Hjalmarsson (2010). In addition,
the longer the predictive horizon is, the stronger the explanatory power (adjusted R?) of the
term spread for future stock market returns is. Similarly, the magnitude of the coefficient
estimates on the term spread becomes bigger as the predictive horizon increases. However,
in Model (2), the coefficient estimate on the term spread loses its significance, and the
interaction term between the term spread and EPU dummy variable is also insignificant for
all predictive horizons. In addition, the addition of D, does not improve the adjusted R for
one-, three-, six- and 12-month stock market returns. Thus, EPU cannot improve the
predictive power of the term spread for future stock market returns in Korea.



- . 0o oo e
mn o] v EEEET
= D — L 8o s
S Y — - ©
rIHSH
an ..nwoat.mm
£ 8 E oo g
g O 28888
] s o 2 8 =
o= appms
S E”E" ¢
— g ° 8
=
= S
<

A[9A109dSAI ‘S[OAQ] 9, T PUB G ‘)T oY} J& Q0UBILTUSIS JUISAIAT 4y PUE 4y, 4 "SISPUATEd UL POIIOADT STE SOTISTB)S-] PAJOSLIOD
(286T) 39 pue Kama) "AfAndadsar ‘sjusuodwiod ) pue peaids UL} Jo s)nsal Ay} Hodal ¢ pue y S[PUEJ ‘SWINJAI JO3IBW 300JS 2INNJ JO SYIUOW JAOIPaId
S9)BJIPUI UOZLIO}] "SpoLtad Ajure)eoun Y1y 1o d[qerrea Aurunp ayy st X7 & M7 10§ 3do0Xa ‘¢ 9[qB], UT 9SO} 0} [EJIIUSPT dJe SUOIUYSP S[BLIEA [V " JF UBSIOY]
JO so[qeLIeA AWWND YIM S)usuodiiod s)1 pue pealds UL} U0 SUINJSI JOXTBW HO0)S UBDIOY] JO SUOISSAISaI 9A1OIPaId WOoIf $9)ewnsa s310dal 9[qe) Y], :S9ION

(€600)  (meTD  BLIT-) (@122 (8YD  (8260-) (€102  (G9r0)  (@810—)  (€FT'D) (€20°0) (8250—)
08600 89000  6S0T0  96900— <0860 €¥800  29900— 76600  #x01200  8SI00  GHO00— 7200 81000 25100~
(8851) (2692 (89z'0—) (8891 (268'1) (9250—)
98800 0Z0T°0 34591600 SgT100— 8T90°0 +9L70°0 +6L20°0 6800°0—
(850D  (g¥z0) (6080) (12T (L0Le)  (8900-) (9¥00-) (622°0)
86200 2900 28100 G000 ISV00 02800 #x08L00 LT00°0— ,-0IXZFL— 00100
(118°0) (S102) (2s2'1) ((ar4]
16100 €150°0 5+€790°0 GLE00 22€0°0 67100
@wo-) GIrD (8D (9810-) 6290-)  (708°0) (0eLD (1220-)
69200 91200—  T1900 %6900  2L000— 129000~ 87100— 09100 %8900 G2000—
(060°T) (188°0) (99€°0) (ST
G100 $SH0'0 £180°0 ZI=u  8E000— £900°0 61100 g=u
Q1) (06800  (82€0—) Q¥ D (0¥90)  (€€20-) (reee)  (2sz0)  (9990—)  (689'T) (6270—) 9150-)
76800  98S0°0  62S00  TPIO0— 66500 72200  9820°0— 18900  #+I0F00 €000  89000—  SEI00  2S000— 2£000—
(78] (T01°2) (967°0—) (0691 (0z6'T) (1190-)
€280°0 %9600 92500 8ET00— 76100 +VL10°0 #0100 G2000—
Q761D  (61€0) @1e0) (G810 (Gr0e)  (9680-) (76eT-) (6891
9600 %2200 V100 92100 86100 68900 95700  €900°0— GOT00— s, 01 X 9GL
(G61°T) GL¥'T) €€z (@911
86£0°0 00500 11600 1100 LT100 28000
(6or0—)  (1090) (€7D (2200 (6eg1-) (068D (G151 (2970—)
£200°0 TW000— L1200 09200 ;- OT X ¥¥'S 19000— 65100— 61100 86000 72000—
(065°0) (G201 (007°0) (630T)
60000 GL10°0 $020°0 9=u  6F000— SZ00°0 07000 T=u
UOYDIIIFXD [DAINIU-YSLL PUD WNIUIAG WLLD ], ] [oUD]
g % a3 % T x T x
APV NI IO NI IO dL IO dL oM ¥7aq suo)  wozOoH PV NY MOM NI ¥OM AL ¥0M  dL¥0M ER Jsu0)  UOZLIOH
(€85°0—) 61971 (216°0) (6250-) (882°0) (0eL0) (ote0-) (961°0—)
62600 62£00— 98110 07900 2670'0— 16700 60200 70200 76000— 09000—
(¥87°2) (682°0—) (#01°2) (#890—)
1€60°0 +%LS60°0 $S10'0— gr=u 07500 485600 WI00— ge=u
(161°0) (991°1) (262°0) (1270-) (L¥8°0) (062°0) (820T—) (682°0)
92L0°0 83000 128500 GET00 6720'0— Zv100 00100 89000 6€T100— £200°0
(S222) F190-) (9212) (6£L0—)
GL20°0 07900 21200~ 9=u 86100 5x6€100 66000~ T=u
%@w\«aw, L3 J, «\ NQRS&
& PV A % SLI0M T q 1sU0) UoZLIOH & PV A % SLI0M A Isuo) UOZLIOH

SL 0N SL 0N




1DQS
29,1

16

On the other hand, in Panel B of Table 4, EPU has a significant effect on the predictive
power of the risk-neural expectation for future stock market returns. In Models (4) and (8),
the coefficient estimates on the interaction term between the term premium and EPU
dummy variable are insignificant for all predictive horizons, which indicates that the
predictive power of the term premium on future stock market returns is not significantly
affected by the prevailing levels of the EPU. However, in Models (6) and (8), while the
coefficient estimates on the standalone term for the risk-neutral expectation are not
significant, the coefficient estimates on the interaction term between the risk-neutral
expectation and EPU dummy variable are positive and significant for the prediction of one-,
three- and six-month stock market returns. These results point out that the risk-neutral
expectation has the significant return predictive power only during high uncertainty
periods. In addition, compared to the increment in the adjusted R* by incorporating the EPU
in the regression with the term premium, there is a noticeable increase in the adjusted R by
interacting the EPU dummy variable with the risk-neutral expectation in the regression. For
example, in the prediction of one-month stock market returns, while the addition of D,
reduces the adjusted &? in the comparison between Models (3) and (4), it increases the
adjusted R from 1.21% to 6.89% in the comparison between Models (5) and (6) and the
improvement in the adjusted R is sustained in the comparison between Models (7) and (8).
These results are consistent with our conjecture that the predictive power of the risk-neutral
expectation varies with the level of EPU because the risk-neutral expectation of the term
spread is related with the monetary policy cycle (Rosenberg and Maurer (2008) due to the
linkage between the inflation expectation included in the risk-neutral expectation and the
monetary and interest rate policies of the central bank.

Furthermore, while the adjusted RZ in Model (1) is larger than that in Model (7) for one-
month stock market returns, the adjusted % in Models (6) and (8) are larger than those in
Models (1) and (2) for one- and three-months stock market returns. Therefore, although the
decomposition of the term spread does not enhance the explanatory power, considering the
EPU nevertheless improves the explanatory power for short-term future stock market
returns.

Table 5 presents the regression results of the growth of industrial production index to
evaluate the predictive power of the term spread and its components varied with the EPU
for the Korean economy. In Panel A of Table 5, the coefficient estimate on the term spread is
positive and significant except for the one-month growth of the industrial production index.
Similar to the results in Panel A of Table 4, the magnitudes of the coefficient estimate on the
term spread and the adjusted R? increase with the predictive horizons. Although the
coefficient estimate on the interaction term between the term spread and D; is positively
significant at the 5% level for the three-month growth of industrial production index, the
coefficient estimates on the interaction term between the term spread and D, for other
predictive horizons are not significant. In Panel B of Table 5, the results for the growth of the
industrial production index are somewhat different from the results for the stock market
returns. While the predictive power of the risk-neutral expectation for short-term stock
market returns is significant during high uncertainty periods, the predictive power of the
risk-neutral expectation for the growth of the industrial production index is significant in
long-term predictive horizons during high uncertainty periods. The coefficient estimates on
the interaction term between the risk-neural expectation and D; are significant in explaining
the three-, six- and 12-month growths of the industrial production index. Furthermore,
when the interaction term between the risk-neutral expectation and D, is added to the
regression models, the changes in the adjusted R? are larger than the changes in the adjusted
R” affected by the addition of the interaction term between the term premium and D;. For
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instance, in the prediction of the three-month growth of industrial production index, the
adjusted R? decreases from —0.05% in Model (1) to —0.94% in Model (2). However,
considering the effect of EPU on the risk-neutral expectation improves the adjusted RZ by
9.23% in the comparison between the Models (3) and (4).

Table 6 reports the regression results using the growth of coincident economic
activity index as the dependent variable instead. In Panel A of Table 6, the coefficient
estimate on the term spread in Model (1) is positive and significant except for one-
month growth of the coincident economic activity index. Although the size of the
coefficient estimates on the term spread and the adjusted R? in Model (1) is smaller than
those in Panel A of Table 5, the pattern of those across the predictive horizons is very
similar to those in Panel A of Table 5. In addition, incorporating EPU does not have an
effect on the predictive power of the term spread. In Panel B of Table 6, the coefficient
estimates on the risk-neutral expectation are positive and significant at the 5% or 1%
levels only during high uncertainty periods in all predictive horizons. These results are
consistent with the results of the stock market returns and the growth of the industrial
production index. Analogous to the results in Panel B of Tables 4 and 5, the
improvements in the adjusted R* by incorporating EPU are sizable. Taken together
with Tables 4-6, the empirical evidence in Korea confirms the significant predictive
power of the risk-neutral expectation in the Korean stock market and the Korean
economy during high uncertainty periods.

3.4 Predictive power of the term spread and its components in the USA
Similar to Section 3.3, we assess the predictability of the term spread and its components for
the US stock markets and the economy in an analogous manner.

In Table 7, the results using the US stock returns as the dependent variable are
presented. As opposed to the results in Panel A of Table 4, the coefficient estimates on the
term spread are not significant in Panel A of Table 7. In addition, the coefficient estimates on
the term spread and the interaction term between the term spread and D, are also
insignificant in Model (2), which are similar to the results in Panel A of Table 4. Thus, the
term spread does not have significant explanatory power for future stock market returns,
and the EPU does not exhibit any strong association with the predictive power of the term
spread.

In Panel B of Table 7, with the decomposition of the term spread into the term premium
and risk-neutral expectation, we find that the information contents on the term spread
components for US future stock market returns do indeed vary with the level of EPU. The
coefficient estimates on the interaction term between the risk-neutral expectation and D; are
significant at the 1% or 5% levels in Models (6) and (8) for all predictive horizons, which are
consistent with the results in Panel B of Table 4. In addition, the increases in the adjusted R
through the addition of the interaction term between the risk-neutral expectation and D, in
the US stock market are comparable to those in the Korean stock market. However, during
high uncertainty periods, while the predictive power of the risk-neutral expectation lacks
significance at the 12-month horizon in the Korean stock market, it remains significant at all
predictive horizons in the US stock market.

In Table 8, we report the results using the growth of the US industrial production index
as the dependent variable. In Panel A, there is no significant coefficient estimate on the term
spread in Model (1) for the growth of the US industrial production index, while the predictive
power of the term spread is positively significant in Model (1) for the growth of Korean
industrial production index except for the one-month predictive horizon. In addition, the
adjusted R% in Model (2) are negative and decrease compared to the adjusted F%s in Model
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(1), as opposed to the case of Korea. In Panel B of Table 8, the predictive power of the risk-
neutral expectation for the growth of the industrial production index is significantly positive
across all predictive horizons except for the three-month horizon in Model (6) during high
uncertainty periods. These results are similar to those obtained for the US stock returns as
the dependent variable. Furthermore, the improvement in the adjusted R? using the
interaction of the EPU ranges from 2.42% t0 12.79%.

Table 9 reports the regression results with the growth of the US coincident economic
activity index as the dependent variable. In Panel A, the coefficient estimates on the term
spread are negatively significant in Model (1) except for the 12-month horizon. In addition,
the coefficient estimates on the interaction term between the term spread and D, are
negatively significant at the 10% level in Model (2) except for the three-month horizon.
However, the shorter the predictive horizon is, the stronger the explanatory power of the
term spread for the growth of the coincident economic activity index is. These patterns are
different from the case of Korea, and also from other US forecast variables. According to the
results in Panel A of Table 9, although the pattern is somewhat different, the EPU can
improve the predictive power of the term spread for the growth of the US coincident
economic activity index.

In Panel B of Table 9, the coefficient estimates on the term premium in Models (3), (4), (7)
and (8) are negatively significant at the 1% or 5% levels, except for the 12-month growth of
US coincident economic activity index in Model (4). However, the coefficient estimates on the
interaction term between the term premium and D; are not significant in Models (4) and (8)
for all predictive horizons. These results suggest that the information on the term premium
for the growth of the US coincident economic activity index does not vary strongly
depending on the level of EPU. The coefficient estimates on the risk-neutral expectation
during high uncertainty periods are significantly positive for the six- and 12-month growths
of the US coincident economic activity index. Furthermore, the explanatory power of the
models with the interaction term between the risk-neutral expectation and D;becomes larger
as the predictive horizon increases. As the adjusted R% in the Model (8) are the largest
across all predictive horizons and the coefficient estimates on the risk-neutral expectation
during high uncertainty periods are significantly positive for six- and 12-month predictive
horizons, the results strongly suggest that the information content of the risk-neutral
expectation for the growth of the US coincident economic activity index varies significantly
with the level of EPU.

In sum, the empirical evidence in Korea and the USA confirms that the predictive power
of the risk-neutral expectation becomes noticeable stronger during high uncertainty periods.
Moreover, allowing for the interaction between the risk-neutral expectation and EPU
significantly improves the explanatory power of the future stock market returns and
economic activity in Korea and the USA. However, our results also reveal some differences
in between Korea and the USA. For example, the predictive power of the risk-neutral
expectation during high uncertainty periods in Korea is less significant than that in the USA
for longer predictive horizons (e.g. six- or and 12-month stock returns or 12-month growth in
the industrial production index). These differences in empirical results may be attributable
to a plethora of different factors, including the differences in the degree of development of
the long-term government bond market [15].

4. Robustness check

To check the robustness of our definition of a “high uncertainty period,” we analyze the
predictive power of the risk-neutral expectation during the first quartile (top 25%) of EPU
rather than the top 50% in this section.
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Table 10 reports the empirical results with the redefined uncertainty dummy variable (D%).
Owing to the limitations of space, we only report the results of Models (6) and (8) in the
Korean and the US stock markets; other results are broadly consistent with those in Tables 4
to 9. In Panel A, the coefficient estimates on the interaction term between the risk-neutral
expectation and DY, are positive and significant at the 1% or 5% levels for one- and three-
month predictive horizons in the Korean stock market. In addition, the increase in the
adjusted R? is also comparable to that in Table 4. For instance, the adjusted R%s in Models (6)
and (8) with D%, are 9.03% and 11.27%, respectively, which are slightly larger than those in
Table 4. Thus, in the Korean stock market, the results with DQt are similar to the results in
Table 4. In Panel B, the coefficient estimates on the risk-neutral expectation during high
uncertainty periods are positively significant except for Model (8) for the six-month
predictive horizon. Although the significance of the coefficient estimate on the interaction
term between the risk-neutral expectation and D, is somewhat weaker than that in Table 7,
the sign of the coefficient is still positive. Furthermore, the addition of D% improves the
adjusted R? in the US stock market.

In summary, the predictive power of the risk-neutral expectation for future stock market
returns and economic activity during the top quartile of the EPU is still significantly
stronger than the other three quartiles both in Korea and the USA. These findings lend
further support to the hypothesis that uncertainty has an important role in the information
on the term spread’s components, especially the risk-neutral expectation.

5. Conclusion

This study investigates how the predictive power of the term spread and its components on
the stock market and economic activity vary with the level of economic or policy-related
uncertainty. The central bank exploits the monetary policy and interest rate policy to
alleviate the adverse impact of unexpected events such as the COVID-19 pandemic, financial
crisis and major political elections. Thus, we expect that the risk-neutral expectation of the
term spread to have significantly stronger predictive power for future stock market returns
and economic activity during high uncertainty periods, as this component captures the
movement of monetary business cycle and the inflation expectation pertaining to the
monetary and interest rate policies.

The empirical results confirm that the risk-neutral expectation significantly and
positively predicts future stock market returns and economic activity during high
uncertainty periods. This relation is robust to the alternate definition of high uncertainty
period based on the first quartile of the uncertainty measure. However, we do not observe a
similar increase in the predictive power of the term spread and term premium with regard to
the EPU.

Our paper contributes to the literature on the information of the term spread. We
consider the impact of the monetary and interest rate policies’ significance on the
information on the term spread and its components. Furthermore, this paper provides
indirect empirical evidence that the monetary and interest rate policies of the central bank
play an important role on the response to uncertainty created by unexpected shocks. When
viewed this way, our results highlight that the policymakers ought to recognize and
carefully monitor the effectiveness of the monetary and interest rate policies, particularly
during periods of high uncertainty. Finally, our results suggest that uncertainty plays an
important role when using the information in the bond markets to anticipate future
movements in the stock markets and economic activity. In this respect, our research
provides important insights on the conditional trading strategy in the stock markets or
economic policymaking.
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Notes

1. Davis and Fagan (1997), Brunetti and Torricelli (2009).
2. Campbell and Yogo (2006), Chen (2009).

3.
4
5

Details of the price of risk parameters are explained in Adrian ef al. (2013).

. Engle et al. (1987), Longstaff and Schwartz (1992), Wachter (2006).
. Baker et al. (2016) construct the US EPU based on news. EPU of the USA reflects the search

results in 10 large newspapers containing at least one of the terms such as “uncertainty” or
“uncertain,” “economic” or “economy,” “congress,” “legislation,” “white house,” “regulation,”
“federal reserve” and “deficit.” Similar to the EPU of the USA, the EPU of Korea is also
derived from the search results in newspapers. The 10 newspapers included in their analysis
are USA Today, the Miami Herald, the Chicago Tribune, the Washington Post, the Los
Angeles Times, the Boston Globe, the San Francisco Chronicle, the Dallas Morning News,
the Houston Chronicle and the WS]J. EPU of Korea reflects the search results containing one
or more of the following terms such as “economy” or “economic,” “commerce,”
“government,” “Blue House,” “Congress,” “authorities,” “legislation,” “tax,” “regulation,”
“Bank of Korea,” “central bank,” “deficit,” “WTO,” “law/bill,” “ministry of finance,”
“uncertainty” or “uncertain” in the newspaper with the native language including Donga
[lbo, Kyunghyang, Maeil Economic, Hankyoreh, Hankook Ilbo and Korea Economic Daily.
After September 2016, EPU of Korea is constructed based on the set of newspapers
excluding Donga Ilbo due to archiving issues.

. For the USA, the EPU is constructed based on three components. The first component

based on news is similar to EPU of the USA used in this paper. The second component
includes the information on uncertainty about expiration of tax code provisions in the
future reported by the Congressional Budget Office. The third component captures
uncertainty monetary policy and government spending. However, for Korea, the EPU is
only constructed based on news. To eliminate the influence of the difference in the
components of the EPU’s construction on our results, we use the EPU of the USA based on
news only.

. The results with the term spread defined as the difference between interest rates of five-year and

one-year treasury bonds are qualitatively similar and available upon request.

. The maturities of the treasury bonds range from one month to 10 years.

9. www.newyorkfed.org/research/data_indicators/term_premia.html.

10.
11.
12.
13.

14.

15.

All indexes in Korea and the USA are seasonally adjusted.
www.policyuncertainty.com/.
EPUs of Korea and the USA are standardized and normalized, respectively.

During low uncertainty periods, although the correlation between the risk-neutral expectation
and stock market returns is negative (—0.1189), that is statistically insignificant (f-statistics =
~1.0979).

Harvey (1989), Estrella and Hardouvelis (1991), Haubrich and Dombrosky (1996) and Estrella and
Mishkin (1998) show that the term spread has the predictive power for 12-month (i.e. four-
quarters) growth of economic activity.

While the long-term interest rate generally refers to the 10-year Treasury bond in the USA (Stock
and Watson, 1989), the corresponding measure in economic analysis is usually three- or five-year
Treasury bonds for the case of Korea, as is the case when constructing the composite economic
index, for example. Thus, the market for long-term bonds appears to be thinner and less
developed in Korea compared to the USA.


http://www.newyorkfed.org/research/data_indicators/term_premia.html.
http://www.policyuncertainty.com/.
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