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Abstract

Purpose — We document the impact of economic policy uncertainty (EPU) in the US and China on the dynamic spillover
effect of macroeconomics such as stock price, housing price in Korea.

Research design, data, and methodology — We use the nine variables to analyze the effect which produces a result among
the EPU indexes of the US and China on economic variables which is the consumer price index (CPI), housing purchase
price composite index, housing lease price, the stock price index in banking industry, construction industry and distribution
industry, and composite leading indicator from January 1995 to December 2016 with the Vector Error Correction Model.
Result - The US EPU index has significantly a negative relation on the CPI, housing purchase price index, housing lease
price index, the stock price index in banking industry, construction industry, and distribution industry in Korea.

Conclusions — We find the dynamic effect of the EPU indexes in the US and China on the macroeconomics returns in
Korea. This study has an empirical evidence that the economy market in Korea is influenced by the EPU index of the US

rather than it of China. The higher EPU, the more risky the economy of in Korea.

Keywords: Spillover, Macroeconomics, Economic Policy Uncertainty, Distribution.
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1. Introduction

We consider economic policy uncertainty (EPU) of the US
and China, greatly affect the financial economy in Korea.
What country's EPU will have more impact if it affects
Korea's economy? We estimate the impact of EPU of the
US and China on the financial market returns in Korea.

Today, the impact of the US and China on the world
economy is huge. Especially, the effects of developed
countries' economic crisis like 2007 global financial crisis on
the economic market of the developing countries in the past,
were incomprehensible. For example, in the outcome of
2007 subprime mortgage crisis from US, many Asian and
European countries, including Korea, have adversely affected
the macroeconomics such as the housing and stock market.
We can find out through previous studies that the
uncertainties in national economic policy and the relationship
with the housing market are very close.

According to Baffoe-Bonnie (1998), housing prices and
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housing stock are directly related to US economic cycles. In
this connection, the government says that the overall
economy drives by the policies on the financial market. If
financial policies are actively pursued, they can lead the
economy steadily. Then housing is an important factor in the
economy. Meen (2002) finds that differences in the
time-series of house prices for the US and the UK are
related to the policy concern and the institutional structure.
Benjamin et al. (2004) analyze real estate and financial
wealth, pensions and insurance, as an example of US
consumption. Tax policy also focuses on debt and assets on
housing, deducting mortgage rates and lowering interest
rates at the national level to boost household consumption
and increase debt. Leung (2004) documents the importance
of the macroeconomics through more than 200 previous
studies.

2. Literature Review

We have a literature review about the EPU and economy
for US and China after the global financial crisis.
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Canes-Wrone and Park (2012) study that the presidential
candidate's policy in the US election would delay the
purchase of house. In the end, changes in the US housing
market affect the incentives of individuals seeking to buy a
home. Specifically, when the state creates or expands
tax-exempt areas for business, the tax-exempt areas would
be more active in real estate. Antonakakis et al. (2013)
study the relationship between US EPU and stocks. The
increase in uncertainty volatility weakens the stock market,
while the increase in volatility in the stock market increases
uncertainty. In other words, the policy uncertainty and the
stock market move steadily negative over time. Wang and
Kim (2014) document the reverse mortgage loans in China
to deal with the aging population issue. Mian and Sufi
(2014) study that it is be larger in countries experiencing a
massive decline in housing net worth as business
uncertainty increases, while housing booms are likely to
encourage increase in pre-recession employment patterns,
such as Great Recession. and the effect on the employment
pattern. A study of the US find that the greater the impact
of uncertainty, the worse the economy could be. Liu and
Zhang (2015) study the predictability of US EPU and stock
market volatility, and found that the higher the EPU, the
more significant the market volatility increases.

Muellbauer (2015) examines the US consumer price index
(CPI) associated with Rents rents. Rents are slowly
increasing compared to home sales prices, but highly
correlated. Home prices are an important predictor of US
consumer prices one year ahead. Antonakakis et al. (2015)
study stocks, housing, and economic variables due to
economic fluctuations in the United States, focusing on EPU.

Baker et al. (2016) make the EPU indexes of many
countries including the US, China through the frequency of
newspaper articles, and analyze the dynamic relation
between EPU and financial economy. Zhang et al. (2016)
document the urban housing demand in West area of China
using the macro-data. Zheng et al. (2016) study that the
housing market in China is an important aid to economic
revitalization and the government's budget expansion. Jeong
(2017) examines to predict for credit loans and loan
collateralized with housing. Ngene et al. (2017) study the
conditions of the US housing market, uncertainties in
financial markets, economic downturn and uncertainty in
economic policy. The uncertainty of economic policy and the
housing market are inversely related, and as the uncertainty
increases, the housing market growth and investment are
adversely affected. Jeon (2018) finds out the spillover effect
for market in Korea on the impact for Asian countries with
macroeconomic data such as producer price index (PPI),
CPl. In the study, the housing market in Korea can predict
with the EPU trend of the Asian countries.

3. Sample and Empirical methodology

3.1. Sample

We collect monthly data in 1995 to 2016 for this study.
The nine variables used in this study are macroeconomic
variables that show the impact of the EPU of the US and
China on the Korean housing market. Fistly, Baker et al.
(2016) develope the EPU indexes of major countries
including the US, Japan, and Korea through the frequency
of newspaper articles, and study the relationship between
the EPU index and economic policy. The EPU Index is
based on E (Economy), P (Policy), and U (Uncertainty) in
newspaper articles. For example, US EPU index is made
from 10 leading newspapers which are USA Toady, LA
Times, NY Times and so on. The EPU index is mainly used
to study the relationship between the EPU of the country
and economic indicators. The CPI, housing purchase price
index (HPPI), housing lease price index (HLPI), construction
stock index (CSlI), and banking stock index (BSI), distribution
stock index (DSI) and composite leading indicator (CLI). The
data sources for EPU indexes of the United States and
China come from Baker et al. (2016). As a macroeconomic
index, the CPI and CLI are data from the Statistics Korea
(KOSTAT). The HPPI and HLPI are data from Kookmin
Bank (KB). And the CSI, BSI, DSI are supplied by FnGuide.

Previous studies show that CPI is an index -closely
related to EPU. (Sung et al, 2014; Jeon et al, 2017).
Figure 1 illustrates the relationship among CPI, HPPI, and
HLPI. Korea's CPI has risen 89% over the last 22 years,
with HPPI and HLPI rising 84% and 145%, respectively. Yu
and Lee (2010) investigate that Korea's CPl is closely
related to HPPl and HLPI. As for the CLI, Atabek et al.
(2005) show that Turkey's leading economic index
responded to economic changes in advance. In addition, the
CLI predict changes in economic growth and contraction
through long-term trends.

As for the stock price index, Figure 2 shows that CSI,
BSI, and DSI move in the same direction. Baffoe-Bonnie
(1998) investigates that economic theory shows to forecast
that the housing price and the stock of houses have a
co-movement cycle. Then we can select CSI, BSI, and DSI
as the indexes closely referred the housing market. When
the housing market improves, the construction, banking, and
distribution stock indexes are also rising. On the other hand,
as the EPU index rises, it can be predicted that the stock
index will fall.

The summary statistics for EPU indexes and economic
variables using this study show in Table 1 as follows.
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Figure 1: The cycles of consumer price index (CPI), housing purchase price index (HPPI) and
housing lease price index (HLPI), and composite leading indicator (CLI). (1995:01-2016:12).

600

Figure 2: The cycles of the Construction Stock Index (CSl), Banking Stock Index (BSI) and
Distribution Stock Index (DSI). (1995:01-2016:12).

Table 1: Summary Statistics

US EPUI China EPUI CPI HPPI HLPI BSI CPI DSI CLI
Mean 4.644 4.610 4.361 4.278 4.141 5.485 4.969 5.878 4.391
Median 4.612 4.607 4.371 4.268 4.139 5.483 5.003 6.052 4.418
Min. 3.801 2.204 3.981 3.905 3.624 4.288 3.644 4.729 3.879
Max. 5.647 6.372 4.621 4.619 4.621 6.452 6.275 6.498 4.858
S.D. 0.369 0.656 0.188 0.235 0.280 0.434 0.657 0.433 0.282

Note:

1. EPUI, CPI, HPPI, HLPI, BSI, CPI, DSI, and CLI indicate separately Economy Policy Uncertainty Index, Consumer Price
Index, Housing Purchase Price Index, Housing Lease Price Index, Banking Stock Index, Construction Stock Index,
Distribution Stock Index, and Composite Leading Indicator.

2. Observations are 264 for each variables.
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3.2. Empirical Methodology

In this study, Vector Error Correction Model (VECM) is
used to apply the relationship between cointegration and
error correction model proposed by Granger (1981). The first
difference variable has no unit root but we find the
cointegration relation through the cointegration test, we can
prevent the information loss that can occur in the first
difference when uses VAR using VECM in Equation (1).

+aBY,_, +0+e, (1)

where Y, is a vector of (px1) matrix when the
endogenous variables are | (1), that is, p is Economy Policy
Uncertainty Index in the US and China, Consumer Price
Index, Housing Purchase Price Index, Housing Lease Price
Index, Construction Stock Index, Banking Stock Index,
Distribution Stock Index, and Composite Leading Indicator); ¢
is lag order (1, 2, ..., N); r is maximum of lag order; ¢ is
period (1, 2, ..., T); ©. is pXp matrix coefficient; aﬁ'Yt,s
is lagged error correction term, where « is adjustment

i

parameters, and 6’ is cointegration vectors; (2 is vector of
deterministic  components; ¢, is (px1) vector of
disturbances.

4. Statistical Results

4.1. Unit Root Tests

We find that the unit root tests with ADF and PP tests is
examined to measure if there is strong autocorrelation
between monthly time series by Granger and Newbold
(1974). In Table 2, the level variable that take log data in
raw data has a unit root, but the result of the first difference
shows that it has no unit root. We find that the first
subordinate time series has stability because there is no unit
root.

4.2. Cointegration Test

We conclude that the cointegration relation of time series
exists through the cointegration test developed by Johansen
(1988) as shown in Table 3. Johansen test is divided into
Trace statistic and Maximum eigen value (Amax). Ho is a
hypothesis that it has no cointegration. Because the
cointegration exists, the VECM, rather than the VAR, is
used for the empirical analysis.

Table 2: Unit Root Tests

ADF PP
Log-Level D'rff;:noe Log-Level D'rﬁ;:noe
us Con. -4.468 | -13.968** | -5.900 |-21.706***
EPUI | Con. & Trend | -5.052 | -13.942** | -6.625 |-21.661***
China Con. -3.474 | -15.300%* | -7.994 |-31.580***
EPUI | Con. & Trend | -4.914 | -15.321** | -10.006 |-31.723***
- Con. -3.132 | -11.001** | -3.344 |-10.699***
Con. & Trend | -1.500 |-11.732*** | -1.435 |-10.995***
. Con. -0.077 | -5.838"** | 0.068 | -5.115***
Con. & Trend | -2.037 | -5.845"** | -1.926 | -5.116"*
HLP Con. -0.078 | -5.787"** | -0.115 | -5.005***
Con. & Trend | -1.856 | -5.782"** | -1.971 | -4.994**
Con. 2.763* | -8.278*** | -2.818* |-15.237**
Bsl Con. & Trend | -2.732 | -8.323** | -2788 |-15.262***
Con. 2262 | -8.270%* | -2.348 |-14.725***
cs Con. & Trend | -2.235 | -8.314** | -2.322 |-14.744***
oS Con. 2.390 | -9.678"* | -2.413 |-14.366***
Con. & Trend | -3.172* | -9.721** | -3.178* |-14.379***
- Con. -0.581 | -7.762"** | -0.809 | -6.468***
Con. & Trend | -3.256* | -7.755"* | -2.457 | -6.455***

Note:

1. ADF and PP denote Augmented Dicky-Fuller and Phillips-
Perron separately.

2. EPUI, CPI, HPPI, HLPI, BSI, CPI, DSI, and CLI indicate
separately Economy Policy Uncertainty Index, Consumer
Price Index, Housing Purchase Price Index, Housing Lease
Price Index, Banking Stock Index, Construction Stock
Index, Distribution Stock Index, and Composite Leading
Indicator.

3. Con, Con. & Trend denote constant, and constant and trend.

4. = = * mean 1%, 5%, 10% levels.

Table 3: Cointegration Test

Ho Toees 5%v;ﬂical P 5%V;Liteical
r=0 304.52 192.89 100.86 57.12
r<1 203.66 156.00 55.20 51.42
r<2 148.46 124.24 40.99 45.28
r<3 107.47 94.15 33.45 39.37
r<4 74.02 68.52 26.68 33.46
r<b 47.34 47.21 21.78 27.07
r<6 25.56* 29.68 14.76 20.97

Note: * means 5% levels.

4.3. Granger Causality Test

We measured the Granger causality test by Granger
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(1980) to examine the relationship between US and China
EPU indexes on the Korean economic indexes in Table 4,
and Granger causality test in the specific lag shows only
past values of X can “does Granger cause” Y when the null
hypothesis (Ho) is significant and then it is rejected.

The US EPU index had a causal relationship to all
Korean economic index variables except CLI. China EPU
index had a causal relationship to all Korean economic
index variables. The Granger causality test showed that the
EPU indexes of the US and China had a significant causal
relationship to the Korean economy.

Table 4: Granger Causality Tests

Ho F-Statistic Lag
CPI » US EPUI 15.686* 10
CPI and US EPUI
US EPUI » CPI 3.705%* 1
HPPI and US HPPI » US EPUI 0.097 1
EPUI US EPUI » HPPI 4.185%* 1
HLPI and US HLPI % US EPUI 2.890* 1
EPUI US EPUI #» HLPI 11.159*** 2
BSI » US EPUI 8.269** 4
BSI and US EPUI
US EPUI » BSI 4.284** 1
CSI #» US EPUI 1.313 1
CSI and US EPUI
US EPUI » CSI 9.936*** 2
DSI » US EPUI 0.893 1
DSI and US EPUI
US EPUI » DSI 11.456*** 2
CLI » US EPUI 5.031** 1
CLI and US EPUI
US EPUI #» CLI 0.007 1
CPI and China CPI % China EPUI 1.278 1
EPUI China EPUI % CPI 6.309** 2
HPPI and China | HPPI % China EPUI 0.069 1
EPUI China EPUI » HPPI 5.821** 1
HLPI and China | HLPI # China EPUI 0.229 1
EPUI China EPUI % HLPI 10.650** 2
BSI and China BSI #» China EPUI 5.873* 1
EPUI China EPUI % BSI 2.981* 1
CSI and China CSI #» China EPUI 0.225 1
EPUI China EPUI #» CSI 9.344** 4
DSI and China DSI # China EPUI 1.416 1
EPUI China EPUI % DSI 4.865* 2
CLI and China CLI # China EPUI 13.771%* 2
EPUI China EPUI #» CLI 2.916* 1
Notes:

1. # means “does not Granger Cause”.

2. % ** * mean 1%, 5%, and 10% levels.

3. EPUI, CPI, HPPI, HLPI, BSI, CPI, DSI, and CLI indicate
separately Economy Policy Uncertainty Index, Consumer
Price Index, Housing Purchase Price Index, Housing Lease
Price Index, Banking Stock Index, Construction Stock Index,
Distribution Stock Index, and Composite Leading Indicator.

4.4. VECM Analysis
Optimal lags for VECM are set to lag 2 through the
Schwarz-Bayesian Information Criterion (SBIC) as shown in

Table 5.

Table 5: Lag Order Selection

lag SBIC HQIC AIC
0 -8.880 -8.954 -9.003
1 -35.060 -35.797 -36.293
2 -36.125* -37.526 -38.467
3 -35.604 -37.668 -39.055
4 -34.610 -37.337 -39.171

Note: * means the lag selected.

The results for VECM show in Table 6. The US EPU
index has a significant negative relationship to all Korean
economic indices except CLI. On the other hand, in China
EPU index, only the CLI of all Korean economic indexes
has a significant negative relationship.

Table 6: Estimation Results of VECM

USs EPUI China EPUI
CPI -0.002** (0.001) -0.001 (0.001)
HPPI -0.002** (0.001) 0.001 (0.001)
HLPI -0.003** (0.001) 0.001 (0.001)
BSI -0.052* (0.029) 0.014 (0.014)
csl -0.065** (0.032) 0.0148 (0.016)
DS -0.072"* (0.026) -0.003 (0.013)
cL -0.001 (0.001) -0.001** (0.001)

Notes:

1. ** ** * mean 1%, 5%, and 10% levels.

2. () means standard errors.

3. EPUI, CPI, HPPI, HLPI, BSI, CPI, DSI, and CLI indicate
separately Economy Policy Uncertainty Index, Consumer
Price Index, Housing Purchase Price Index, Housing Lease
Price Index, Banking Stock Index, Construction Stock Index,
Distribution Stock Index, and Composite Leading Indicator.

4.5. Impulse Response Function

The impulse response functions to EPU Index Shocks of
the US and the China are shown in Figure 3. Kilian and
Murphy (2014) estimate that impulse response functions

are used to support the result of VAR model. We can
know that the result of impulse response function is similar
to the it of VECM.
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US EPUI = Distribution Stock Index (DSI)

China EPUI = Distribution Stock Index (DSI)

Note: The dotted line means 95% confidential interval and the thick line means the impulse response.

Figure 3: Impulse Response Functions to EPU Index Shocks of the US and the China.

4.5.1. Impulse response for US EPU index

In detail, the CPI drops after impact on the US EPU
index, reaching the lowest point in the 2nd month. The
decline in US EPU index stimulates CPl's demand. The
reaction from the 2nd month reaches the peak in the 10th
period. Bloom (2009) analyzes the CPlI as an impact
response function. As a result, US EPU shock indicates that
the consumer price declines to 5% due to the rapid
economic downturn, economic instability, and decreased
consumer demand. The HPPI declined after the impact of
US EPU index, but it went up to the 4th month, shifted to
the positive, climbed to the peak of the 6th month, then
dropped again, and turned negative to the 12th month. The
HLPI also moves to the same type of trend as HPPI. The
BSI began to decline to negative from the beginning of the
US EPU shock and continued to decline over time. CSI and
DSI have a trend like BSI. The CLI began to decline to
negative from the beginning to the US EPU shock and was
raised to the lowest point in the 14th month.

4.5.2. Impulse response for China EPU index

In detail, the CPI drops to the 2nd month after the shock
to the China EPU index and rises to the 4th month again.
And then down again to reach the lowest point by the 8th
month. The HPPI rose in the early stage after the impact of
the China EPU index, then fell to the negative as it entered
the 3rd month, reached the lowest point in the 5th month,
and then rose again. HLPI also moves to the same type of

trend as HPPI. BSI and CSI rose in volume at the
beginning and then repeatedly rising and falling from the
2nd month, eventually dropping to negative. The DSI
declined in the early period, then rose from the 2nd month,
changed into positive period in the 4th month, and
repeatedly ascending and descending, but eventually
declined to negative level in the 19th month. The CLI
initially fell to negative, then switched to positive at the 4th
period, and then dropped to its peak at the 12th month.

4.5.3. Comparison of Impulse response for EPU indexes in
the US and China

To measure the responses of the shocks proposed by
Sims (1980), we find that the US EPU index proceeds in
negative direction for all economic variables in Korea initially
through the impact response coefficient. On the other hand,
China EPU index is initially positive in the direction of HPPI,
BSI, and CSI, and CPI, HLPI, DSI and CLI are initially
positive.

5. Conclusions

5.1. Summary

We document the effect of EPU in the US and China on
the macroeconomics such as stock price, housing price in
Korea with monthly data from January 1995 to December
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2016. Particularly, EPU is due to EPU index, and Korea's
housing economy is trying to find out through HPPI, HLPI,
BSI, CSI, and DSI which can see housing price, and
banking, construction, distribution industry stock related to
housing price.

Empirical analysis showed that the Granger causality test
showed that the EPU indexes of the US and China had a
significant causal relationship to the Korean economy.
Particularly, the US EPU index had a causal relationship to
all Korean economic index variables except CLI. China EPU
index had a causal relationship to all Korean economic
index variables. In the result of VECM, the distribution stock
index of all variables in Korea is the most influential variable
by the EPU index of the US as Jeon et al. (2017) examine
the distribution industry is strongly affected by the national
economic policy.

The Granger causality test showed that the EPU indexes
of the US and China had a significant causal relationship to
the Korean economy. Also, through the VECM, the US EPU
index has a significant negative relationship to all Korean
economic indices except CLI. On the other hand, in China
EPU index, only the CLI of all Korean economic indices has
a significant negative relationship. We also used impact
response coefficients to analyze the impact of the shocks
proposed by Sims (1980) through EPU in the US and
China. The US EPU index is initially negative for all
economic variables in Korea. On the other hand, China EPU
index is initially positive in the direction of HPPI, BSI, and
CSl, and CPI, HLPI, DSI, and CLI are initially positive.

5.2. Implications

We investigate the spillover of EPU in the US and China
on the Korean economy using the EPU index. First, the
housing and stock market in Korea is more affected by the
US than China. One reason is related to the EPU of the
US government. For example, in 2008 the Korean housing
market to deteriorate due to the global financial crisis. We
find that the EPU of the world is reflected in the housing
and stock market of the country. This study differs from the
existing research as follows.

First, this study shows whether the EPU indexes of the
US and China has the relationships on the housing and
stock market economy in Korea through the empirical
analysis. Second, this study has an empirical evidence that
the housing and stock market in Korea is influenced by the
EPU index of the US rather than it of China. If we study
the trend of the global EPU indexes carefully, it may be
used to make a strategy and set up on economic policy of
corporate and government as the important source.
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