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Abstract
The authors show that there is a negative relationship between economic policy uncertainty (EPU) and firm
overinvestment usingKorean data from 2007 to 2016. Since Jensen (1986) shows that a firm’s free cash flow is
an important factor of overinvestment, the authors examine how free cash flow influences the sensitivity of
overinvestment to EPU. The authors find that a high level of free cash flow attenuates the negative effect of
EPU on overinvestment. The authors find that there is no significant difference in the effect of EPU on
overinvestment between Chaebol (Korean family-run conglomerates) and non-Chaebol firms, which is
consistent with the literature that the features of Chaebol are weakening.
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1. Introduction
The investment-uncertainty relation has been one of the most interesting research topics for
a long time. The theories on the investment-uncertainty relationship have conflicting
results: positive (e.g. Abel, 1983) or negative (e.g. Bernanke, 1983) relation. The sign of the
relationship depends on various assumptions (Caballero, 1991). However, the empirical
results generally coincide. In other words, they show a negative relationship between
investment and uncertainty (Leahy and Whited, 1996; Bulan, 2005; Bloom et al., 2007;
Panousi and Papanikolaou, 2012; Gulen and Ion, 2016; Jens, 2017).

Research on this relationship evokes studies on inefficient investment under uncertainty,
especially for the relation between overinvestment and uncertainty. Liu (2013) shows that
uncertain future policy leads to overinvestment in wind power capacity in China. Ahuja and
Novelli (2017) examine overinvestment in research and development under uncertainty.
Wang et al. (2016) provide empirical evidence of a negative relation between overinvestment
and inflation uncertainty. Recently, Irawan and Okimoto (2021) investigate overinvestment
under macroeconomic uncertainties using a sample of resource firms in 32 countries.
They show that commodity price inflation and the business cycle of the home country
influence overinvestment.

In line with the literature, we examine how economic policy uncertainty (hereafter, EPU)
affects overinvestment using a sample of Korean firms. We develop two hypotheses
regarding the overinvestment-EPU relationship. The first hypothesis is related to the
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empirical result of Gulen and Ion (2016). They show a negative effect of EPU on corporate
investment. Consistent with their finding, we hypothesize that corporate overinvestment is
negatively related to EPU. This hypothesis stems from the recent empirical results of
Panousi and Papanikolaou (2012). They show that managers’ poor diversification and risk
aversion lead to the negative investment-uncertainty relation. Furthermore, this negative
relation is stronger when manager shareholding (i.e. insider ownership) is higher, and the
insider ownership effect decreases with the institutional ownership. High insider ownership
induces them to act in their best interests such as inefficient investment. Hence, from the
effect of insider ownership on the relationship between investment and uncertainty, we
infer that overinvestment is negatively related to EPU.

Our second hypothesis is that the negative overinvestment-EPU relation is weaker for
firms holding a higher level of free cash flow. This hypothesis is based on well-known
theoretical and empirical results in corporate finance. Many researchers have studied the
relation between overinvestment and free cash flow. Theoretical (Jensen, 1986; Stulz,
1990) and empirical (Richardson, 2006) studies argue that firms holding plenty of free
cash flow are more likely to over-invest. Hence, we examine how the effect of EPU on
overinvestment varies according to a firm’s free cash flow. We infer from the existing
literature that overinvestment is less sensitive to EPU when firms have a higher level of
free cash flow.

This studymakes three contributions to the literature. First, we consider EPU out of the
other types of uncertainties. As stated previously, various uncertainties affect corporate
overinvestment tendencies. However, there are relatively fewer papers that study the EPU
effects on overinvestment. Second, we complement recent studies by focusing on the EPU
effects in a country. Irawan and Okimoto (2021) provide which uncertainty influences the
overinvestment of renewable and non-renewable resource firms using the global EPU
index. In contrast, we provide empirical evidence of how the domestic EPU affects the
overinvestment tendency of overall firms in one country. Third, as stated previously, our
firm-level data allows us to consider a firm’s characteristics such as its level of free
cash flow.

We analyze a sample of non-financial firms listed in the Korean stock market. Our
sample covers 9,942 firm-quarter observations between 2007 and 2016. We utilize the EPU
index of Korea created by Baker et al. (2016). They measure EPU by calculating the
number of newspaper articles that include the words related to uncertainty and policy.
In addition, we construct an indicator variable of overinvestment based on Biddle et al.
(2009): overinvestment is regarded as a firm’s investment beyond its growth opportunity.
We find that firms’ tendency toward overinvestment has a negative relationship with EPU.
A one-unit increase in the EPU index is associated with a decrease of 18.5% in the
probability of a firm’s overinvestment. This implies that firm overinvestment in Korea
decreases with EPU.

Moreover, we find that a higher level of free cash flow attenuates the negative impact of
EPU on the tendency toward overinvestment. A one-standard-deviation increase in free cash
flow decreases 9.2% of the effect of EPU on overinvestment. In addition, since the Korean
conglomerate (known as Chaebol) is one of the most notable features of the Korean economy,
we also investigate this effect between Chaebol and non-Chaebol firms [1]. Interestingly, we
find that there is no statistically significant difference in the effect of EPU on overinvestment
between Chaebol and non-Chaebol firms. This is consistent with the recent observation that
many features of Chaebol are weakening.

The rest of our study is organized as follows. Section 2 describes the hypotheses
development. Variable definitions and research design are discussed in section 3. Sections 4
presents the empirical results. Section 5 provides the robustness tests. Section 6 concludes.
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2. Hypothesis development
Our first hypothesis is on how overinvestment is related to EPU. As stated previously,
empirical studies show a negative investment-uncertainty relationship. Among them, we
need to scrutinize Panousi and Papanikolaou (2012) to develop our hypothesis. They show
that sincemanagers are risk-averse and exposed to idiosyncratic risk, they reduce investment
as uncertainty becomes high. In other words, managerial risk aversion is a salient factor that
causes the negative investment-uncertainty relation. For firms with a higher level of insider
ownership (the percentage of shares held by a firm’s managers), investment is more sensitive
to uncertainty. Furthermore, Panousi and Papanikolaou (2012) find that this sensitivity
becomes weaker as institutional ownership increases because large institutional investors
can more effectively monitor managers’ behavior.

From their findings, we infer that overinvestment as an inefficient investment is negatively
related to EPU. When uncertainty increases, poorly diversified (or undiversified) and risk-
averse managers will be willing to decrease investment, and therefore, avoid overinvestment.
On the contrary, when the level of uncertainty decreases, managers increase investment.
Furthermore, Panousi and Papanikolaou (2012) show that the negative investment-uncertainty
relationship is stronger for firms with higher insider ownership. High insider ownership
provides managers with a stronger incentive to behave in their best interests including
inefficient investments such as overinvestment. This tendency toward overinvestment is
stronger with insider ownership. Hence, we infer that the negative investment-uncertainty
relationship can be extended to the relationship between overinvestment and uncertainty, that
is, EPU.

H1. Overinvestment is negatively related to EPU.

Our second hypothesis is on how the negative effect of EPU on overinvestment differs
according to a firm’s free cash flow. The relationship between overinvestment and free cash
flow is related to an important research topic in corporate finance: investment-cash flow
sensitivity. According to Abel (1983), corporate investment should be insensitive to free cash
flow in a perfect market. However, empirical results show a positive investment-cash flow
relationship due to financial constraints (e.g. Fazzari et al., 1988) [2].

In accordance with the literature, both theoretical and empirical papers study the
relationship between overinvestment and free cash flow. Jensen (1986) demonstrates that
firms are more likely to over-invest when they have plenty of free cash flow, which is referred
to as the free cash flow problem. Harford (1999) shows that firms with plenty of cash tend to
make value-decreasing acquisitions. Richardson (2006) empirically tests the free cash flow
problem, measuring overinvestment by filtering out firms’ growth opportunities from
investments. His result supports the free cash flow hypothesis. From these results, we
connect firms’ free cash flow with the relationship between overinvestment and EPU. We
need to examine the relationship between overinvestment and EPU considering a firm’s free
cash flow. We infer from the findings in the literature that the impact of EPU on
overinvestment is weaker for firms with higher levels of free cash flow.

H2. Overinvestment in firms with more free cash flow is less affected by EPU.

Next, we examine whether there is a difference in EPU effect on overinvestment between
Chaebol and non-Chaebol firms. A Chaebol is a business conglomerate of several companies
with highly concentrated ownership. It has made an outstanding contribution to Korean
economic growth during the past 50 years (Baek et al., 2004). Previous studies demonstrate
many features of Chaebol firms that are related to overinvestment behavior. First, Chaebol
firms experience the lack of investment efficiency due to being highly diversified in
unrelated fields. Ferris et al. (2003) show that Chaebol firms continue to invest in their
affiliates even when the affiliate shows low growth. This indicates that Chaebol firms
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have weaker investment-uncertainty sensitivity than non-Chaebol firms based on the
development of Hypothesis 1, and thus, a lower overinvestment-uncertainty sensitivity.
Second, Chaebol firms possess internal capital markets and a higher debt capacity
compared with non-Chaebol firms (Shin and Park, 1999; Ferris et al., 2003). P�astor and
Veronesi (2013) demonstrate that the rise in the cost of external financing under political
uncertainty leads to the decreases in investment. As a result, the internal capital markets
and higher debt capacity provide Chaebol firms with the fund for overinvestment.
Therefore, we draw the following hypothesis.

H3a. Overinvestment of Chaebol firms is less sensitive to EPU.

However, recent papers argue that many characteristics of Chaebol firms have been
disappearing, especially after the 1997 Asian crisis. Borensztein and Lee (2002) show that
Chaebol firms lost the priority in debt market that they had before the crisis of 1997. Lee
et al. (2009) find that the internal capital markets inside Chaebol firms lost their significance
after the crisis and are substituted by public debt markets. Furthermore, Goh et al. (2016)
provide evidence that the overinvestment of Chaebol firms significantly decreased after the
Asian financial crisis. Thus, this phenomenon regarding Chaebol firms provides the
following hypothesis.

H3b. The effect of EPU on overinvestment for Chaebol firms is not significantly different
from that of non-Chaebol firms.

3. Methodology
3.1 Sample
We obtain our sample from firms listed in the KOSPI market. We require firm-quarter
observations to have valid information about total assets and sales. We utilize quarterly data
from the DataGuide database [3]. We obtain information about Chaebol firms from the
Korean Fair Trade Commission (KFTC) [4]. We also employ the Korean monthly EPU index
developed by Baker et al. (2016) [5]. The financial firms are excluded from our sample. Finally,
our sample consists of 9,942 firm-quarter observations from 2007 to 2016.

3.2 Construction of variables
3.2.1 Economic policy uncertainty. The proxies of EPU mainly used in the literature are the
election-based indicator variables (Julio and Yook, 2012; Jens, 2017) and a monthly index
representing the level of EPU (Baker et al., 2016). This paper utilizes the index developed
by Baker et al. (2016) as the main proxy for Korean EPU. As pointed by Gulen and
Ion (2016), an election-based proxy fails to capture the variation of EPU during years
without an election. However, using the time-variant EPU index makes it possible to
examine how overinvestment fluctuates across the variation of EPU. Specifically, the EPU
index of Korea is measured using the number of articles related to economy, uncertainty
and policy, published in the six most influential Korean newspapers [6]. To match the
monthly EPU index with other data of our research, we calculate the arithmetic average
of the monthly index within each quarter and take its natural logarithm (Gulen and
Ion, 2016).

3.2.2 Overinvestment.We follow Biddle et al. (2009) to measure a firm-level overinvestment,
where they define overinvestment as the excessive investment unexplained by growth
opportunities. They use a firm’s sales growth as a proxy for its growth opportunities.
Investment ðInvÞ represents capital expenditures normalized by total assets. Sales growth ðSGÞ
is calculated as the difference in sales between quarters t and t�1, scaled by sales in quarter t.
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Equation (1) delineates the regression of investment on sales growth for each quarter-
industry [7].

Invi;t ¼ αþ β1SGi;t−1 þ εi;t: (1)

For a given quarter, a positive residual of firm i from Equation (1) indicates that firm i invests
beyond its growth opportunities, which represents its overinvestment. We construct the
variable of overinvestment as an indicator variable that equals 1 if the residual is greater than
0 and 0 if otherwise.
3.2.3 Other variables. “Free cash flow is cash flow in excess of what is required to fund all
positive-NPV projects” (Jensen, 1986). Several proxies have been used in prior studies. We
adopt internal funds as the proxy for free cash flow to measure the discretionary funds under
managerial control (e.g. Lehn and Poulsen, 1989; Gul and Tsui, 1997; Bhagat et al., 2005) [8].
The internal funds are calculated as the sum of net profit and depreciation scaled by total
assets.

We construct an indicator variable for Chaebol which equals 1 if a firm belongs to a
Chaebol group in a given year, 0 otherwise [9]. We also consider the effects of firm
characteristics by incorporating control variables in our model. The control variables are
cash holding, firm leverage (Jensen, 1986; Duchin et al., 2010), firm age, firm size, tangibility
(Biddle et al., 2009) and dividend payment. The variable definitions are provided in the
Appendix.

3.3 Models
We utilize a linear probability model to estimate the impact of EPU on overinvestment
because the dependent variable is binary. We also employ a logit model for robustness
tests in section 5. The re-estimated results are consistent with the ones from the linear
probability model. Compared with the logit model, the interpretation of the coefficients
in the linear probability model is more intuitive, especially for the coefficients of
interaction terms.

In Equation (2), i, t and k stand for firm, quarter and industry, respectively. OverI
represents an indicator variable of overinvestment. C represents a vector of control
variables that are related to firm investment and investment efficiency. ηk represents
industry fixed effects. As stated in Gulen and Ion (2016), we cannot incorporate time fixed
effects in our model because if time fixed effects were to be included, EPU would be
explained by these effects, and hence, a multi-linearity would occur. Hence, following
Gulen and Ion (2016), we control for confounding macroeconomic forces by using the
quarterly growth in real GDP. We also include a set of year-quarter dummy variable ðδtÞ
to control for the seasonality of overinvestment. Based on Hypothesis 1, the increase in
EPU is likely to be negatively related to overinvestment. Thus, we expect β1 to be
negative.

OverIi;t ¼ α1 þ β1EPUt−1 þ GDPgrowtht−1 þ wCi;t−1 þ ηk þ δt þ εi;t: (2)

We proceed by investigating the cross-sectional heterogeneity of the relationship between
EPU and overinvestment. In Equation (3), coefficient β1 reflects the relationship between EPU
and overinvestment. The coefficient β2 shows the incremental effect from a cross-sectional
heterogeneity on the relationship between EPU and overinvestment. Specifically, Het
represents free cash flow and the Chaebol effect. Note that we do not include simultaneously
“Het” term in the model because including the “Het” term would induce a severe problem of
multi-collinearity (e.g. Duchin et al., 2010; Wang et al., 2014).
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OverIi;t ¼ α1 þ β1EPUt−1 þ β2EPUt−1 3Hetþ GDPgrowtht−1 þ wCi;t−1 þ ηk þ δt þ εi;t:

(3)

4. Empirical results
4.1 Descriptive statistics
Table 1 provides the descriptive statistics of the variables. 39.5% of our sample falls under
overinvestment. The average free cash flow and investment account for 1.4 and 1.1% of
total assets, respectively. Table 2 presents the Pearson correlations between variables. The
result shows that overinvestment has a negative correlation with EPU. Furthermore,
overinvestment is positively correlated with free cash flow, which is consistent with the
literature (e.g. Jensen, 1986).

4.2 Effect of EPU on overinvestment
Table 3 presents the baseline result of our study. We regress overinvestment on EPU,
controlling for industry fixed effects and a set of year-quarter dummies in column (1). The
coefficient of EPU is negative and statistically significant. In column (2), we further consider
the effect of growth in GDP and a set of control variables that affect overinvestment. The
negative coefficient of EPU (�0.248) remains statistically significant at the 1% level. This
result indicates that a one-standard-deviation increase in EPU (0.295) decreases the
probability of overinvestment by 0.073 (�0.248 3 0.295). Given that the sample mean of
overinvestment is 0.395, this effect is equivalent to a decrease of 18.5% (0.073/0.395) to the
sample mean of overinvestment. This finding implies that overinvestment decreases when
the level of EPU is high, which supports our Hypothesis 1.

4.3 Impact of cross-sectional heterogeneity on the effect of EPU on overinvestment
Table 4 reports the cross-sectionally heterogenous impacts of free cash flow and Chaebol on
the relationship between overinvestment and EPU. Columns (1) and (2) show that the
coefficient of the interaction term of EPU and free cash flow is positive and statistically
significant even after we consider the effect of control variables. The coefficients of EPU and
the interaction term in column (2) are �0.147 and 0.589, respectively. This indicates that a

Mean Std. Dev Min 25% Median 75% Max Type

Inv 0.011 0.023 �0.060 0.002 0.006 0.014 0.138 Quarterly
OverI 0.395 0.489 0.000 0.000 0.000 1.000 1.000 Quarterly
EPU 4.856 0.295 4.187 4.608 4.960 5.075 5.421 Quarterly
GDP growth 0.009 0.051 �0.076 �0.056 0.009 0.054 0.068 Quarterly
FCF 0.014 0.023 �0.094 0.005 0.015 0.025 0.075 Quarterly
Chaebol 0.205 0.403 0.000 0.000 0.000 0.000 1.000 Annual
Lev 0.430 0.186 0.042 0.283 0.435 0.569 0.855 Quarterly
Age 8.700 0.869 5.398 8.384 8.948 9.320 9.680 Quarterly
Size 19.700 1.462 17.210 18.710 19.430 20.320 24.300 Quarterly
Cash 0.053 0.055 0.000 0.014 0.036 0.075 0.277 Quarterly
Tang 0.327 0.157 0.001 0.217 0.321 0.431 0.710 Quarterly
Div 0.272 0.445 0.000 0.000 0.000 1.000 1.000 Annual

Note(s): This table reports the statistics for the variables. Our sample consists of 9,942 firm-quarter
observations. See Appendix for the definition of variables. All financial variables are winsorised at the 1 and
99% levels to reduce the influence of outliers

Table 1.
Descriptive statistics
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one-standard-deviation increase in free cash flow (0.023) is associatedwith a 9.2%decrease in
the effect of EPU on overinvestment [10]. The result supports Hypothesis 2.

Columns (3) and (4) of Table 4 present the result for Chaebol effect on the relation between
EPU and overinvestment. Column (3) shows that the coefficient of the interaction term is
positive and statistically significant. However, the coefficient is not statistically significant if
we consider the effects of control variables (column (4)). This indicates that the effect of

(1) (2)

EPUt�1 �0.103*** (�40.15) �0.248*** (�5.954)
GDPgrowtht�1 0.877*** (4.159)
Levt�1 �0.117* (�1.767)
Aget�1 �0.026** (�2.244)
Sizet�1 0.031*** (3.605)
Casht�1 0.060 (0.363)
Tangt�1 0.618*** (8.686)
Divt�1 �0.050** (�2.158)
Industry FE Yes Yes
Quarter dummies Yes Yes
Obs 9,942 9,942
Adj. R2 0.010 0.062

Note(s): This table presents the results from a linear probability model. The dependent variable is
overinvestment. See Appendix for variable definitions. All financial variables are winsorised at the 1 and 99%
levels to reduce the influence of outliers. We control for industry fixed effects and a set of year-quarter
dummies. Standard errors are clustered on both firm and quarter level. t-statistics are reported in parentheses.
*, ** and *** indicate significance at the 10, 5 and 1% levels, respectively

(1) (2) (3) (4)

EPUt�1 �0.065*** (�25.30) �0.147*** (�3.707) �0.106*** (�38.97) �0.235*** (�4.818)
EPUt�1 3 FCFt�1 0.721*** (8.028) 0.589*** (8.257)
EPUt�1 3 Chaebol 0.024*** (3.603) 0.010 (1.415)
GDPgrowtht�1 0.433** (2.025) 0.854*** (3.368)
Levt�1 �0.061 (�0.955) �0.118* (�1.782)
Aget�1 �0.019* (�1.700) �0.025** (�2.134)
Sizet�1 0.025*** (3.221) 0.022* (1.920)
Casht�1 0.034 (0.209) 0.072 (0.433)
Tangt�1 0.562*** (8.394) 0.618*** (8.671)
Divt�1 �0.005 (�0.216) �0.056** (�2.397)
Industry FE Yes Yes Yes Yes
Quarter dummies Yes Yes Yes Yes
Obs 9,942 9,942 9,942 9,942
Adj. R2 0.037 0.076 0.019 0.063

Note(s): This table presents the results of the impact from free cash flow (FCF) and Chaebol firms (Chaebol),
respectively. Internal finance is measured as the sum of net profit and depreciation scaled by total assets.
Chaebol is an indicator variable which takes value 1 if a firm belongs to a Chaebol group in a given year,
0 otherwise. Note that Chaebol is measured annually. The results are from a linear probability model. The
dependent variable is overinvestment. SeeAppendix for the definition of other variables. All financial variables
are winsorised at the 1 and 99% levels to reduce the influence of outliers. We control for industry fixed effects
and a set of year-quarter dummies. Standard errors are clustered on both firm and quarter level. t-statistics are
reported in parentheses. *, ** and *** indicate significance at the 10, 5 and 1% levels, respectively

Table 3.
The effect of EPU on
overinvestment

Table 4.
The impact of free cash
flow and Chaebol on
the sensitivity of
overinvestment to EPU
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Chaebol can be explained by the control variables representing firm-specific characteristics
[11]. Therefore, we find that the impact of EPU on overinvestment is not significantly
different between Chaebol and non-Chaebol firms. This result supports Hypothesis 3b but
rejects Hypothesis 3a. Our finding provides supportive evidence to recent studies arguing
thatmany characteristics of Chaebol firms have been disappearing after the 1997Asian crisis
(Borensztein and Lee, 2002; Lee et al., 2009; Goh et al., 2016).

5. Robustness tests
5.1 Alternative statistical model
So far, we have used the linear probability model because the coefficients in the linear
probability model are more intuitive to interpret, especially for the coefficients of interaction
terms. However, the fitted probabilities from estimation could be outside the range, between
zero and one by construction. To confirm the robustness of our results, we re-estimate all the
results in our paper using a logit model. In Table 5, columns (1) and (2) show the negative
relationship between EPU and overinvestment. Columns (3) and (4) report the re-estimated
results of tests conducted in Table 4, which also provide consistent support to our previous
findings. Column (3) shows that free cash flowmitigates the effect of EPU on overinvestment.
Column (4) shows that Chaebol and non-Chaebol firms do not respond differently to EPU.
Table 5 indicates that our findings are not affected according to statistical models.

5.2 Alternative proxies of overinvestment
In this subsection, we employ two alternative proxies of overinvestment. In section 3,
we regress total investment on growth opportunity and consider the residual as
overinvestment. This simply assumes that all investment is discretionary. However,
Richardson (2006) argues that a firm’s investment contains the part to maintain the
operating activities irrelevant to growth opportunity. Hence, we suggest that this part

EPU and overinvestment
Heterogenous effects of EPU on

overinvestment
(1) (2) (3) (4)

EPUt�1 �0.427*** (�11.65) �0.578*** (�3.751) �1.730*** (�11.70) �0.583*** (�3.304)
EPUt�1 3 FCFt�1 3.041*** (7.682)
EPUt�1 3 Chaebol 0.041 (1.314)
GDPgrowtht�1 2.999*** (22.43) 3.385*** (19.63) 3.003*** (22.06)
Levt�1 �0.514* (�1.718) �0.237 (�0.815) �0.518* (�1.743)
Aget�1 �0.113** (�2.182) �0.079 (�1.581) �0.109** (�2.085)
Sizet�1 0.134*** (3.631) 0.109*** (3.221) 0.096** (1.988)
Casht�1 0.249 (0.328) 0.045 (0.059) 0.304 (0.402)
Tangt�1 2.742*** (8.057) 2.548*** (7.917) 2.742*** (8.059)
Divt�1 �0.234** (�2.190) �0.032 (�0.306) �0.258** (�2.398)
Industry FE Yes Yes Yes Yes
Quarter dummies Yes Yes Yes Yes
Obs 9,942 9,942 9,942 9,942
Pseudo R2 0.011 0.047 0.061 0.048

Note(s): This table presents the results using a logit model. The dependent variable is overinvestment. See
Appendix for variable definitions. All financial variables are winsorised at the 1 and 99% levels to reduce the
influence of outliers. We control for industry fixed effects and a set of year-quarter dummies. Standard errors
are clustered on both firm and quarter level. z-statistics are reported in parentheses. *, ** and *** indicate
significance at the 10, 5 and 1% levels, respectively

Table 5.
Robustness test using

the logit model

EPU and
overinvest-

ment

309



should be deducted from total investment when estimating overinvestment using a model
like Equation (1). Therefore, we deduct investment to maintain the current level of
operation (IMaintain) from total investment as Equation (4) and use InvNew instead of Inv to
estimate overinvestment (OverI2) as Equation (5). We use depreciation to measure IMaintain.
We then re-estimate all the results in our paper using OverI2 and present the result in
Table 6.

InvNewi;t ¼ Invi;t � InvMaintaini;t: (4)

InvNewi;t ¼ αþ β1SGi;t−1 þ εi;t: (5)

Second, also following Richardson (2006), we regress firm investment on its growth
opportunity (Tobin’s q) and variables reflecting a firm’s characteristics (cash holding,
leverage, firm age, firm size, stock return and a lagged investment) with the controls of
industry and time effects. We then construct an indicator variable for overinvestment based
on the sign of the residuals: the variable OverI3 equals 1 if the residual is positive and 0 if
otherwise. Note that we use only two control variables: tangibility and dividend payment.
This is because other firm-specific variables (i.e. cash holding, leverage, firm age and firm
size) have been used as independent variables in estimating the alternative proxy for
overinvestment, OverI3. Table 6 shows the results using OverI2 and OverI3 provide the
similar results as Tables 3 and 4

5.3 Alternative proxies of free cash flow
Our empirical results have shown that free cash flowmitigates the relationship between EPU
and overinvestment. As a robustness test, we use two alternative proxies for free cash flow
(FCF2 and FCF3). FCF2 is measured as retained earning scaled by total assets following
Kallapur (1994), which shows that managers invest in value-decreasing projects with
retained earnings. FCF3 is measured following Richardson (2006), where free cash flow is
defined as cash flow beyond what is necessary to maintain current operation and finance
expected new investment.We use depreciation to measure what is needed tomaintain current
operation and the fitted value of Equation (1) to measure cash flow to finance expected new
investment, respectively. Therefore, FCF3 is calculated as operating cash flow net of both
depreciation and the fitted value of Equation (1). We re-estimate the model of Equation (3)
using two alternative proxies of free cash flow and find a similar result as shown in Table 7.

5.4 Alternative proxy of EPU
So far, our empirical tests have used the index developed by Baker et al. (2016) as a proxy for
EPU. However, as pointed by Jens (2017), the source of EPU index includes not only typical
economic political events but alsowars, terrorist attacks and other types of events. Jens (2017)
argues that even though some of these events are related to EPU, othersmay have no effect on
the politics of a country and should not be classified as EPU. Therefore, we need to conduct a
robustness test using the election as an alternative proxy for EPU.

We employ Jens’ (2017) model to test the effect of the election on overinvestment:

OverIi;t ¼ α1 þ β1Elect3Q3þ β2Electþ β3Q3þ wCi;t−1 þ ηk þ δt þ εi;t; (6)

where Elect is an indicator variable which equals 1 if the Korean presidential election
occurred in the year and 0 if otherwise. There are two election years during the time span of
our sample from 2007 to 2016.Q3 is an indicator variable which equals 1 for the third quarter
of a year and 0 if otherwise. Using US gubernatorial elections as the source of political
uncertainty, Jens (2017) shows that investment begins to decline beginning from the quarter
before the election (i.e. the third quarter of the election year) [12]. Since Korean presidential
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elections are also held in the fourth quarter (exactly in December) like US gubernatorial
elections, the third quarter of the election years is regarded as the period of high EPU.We also
replaceQ3withQ1,Q2 andQ4 to examine the effect of other quarters. The coefficient of Elect
reflects the effect of election cycle on firm overinvestment. The coefficient of Q3 controls
the effect from the cyclicality of overinvestment within a year. Finally, the coefficient of the
interaction term of Elect and Q3 captures the effect of EPU on overinvestment, which is the
coefficient of our interest. We expect β1 to be negative.

Table 8 presents the results of both the linear probability model and the logit model. The
coefficients ofQ13EPU,Q23EPUandQ33EPUare all negative and statistically significant.
This indicates that compared with the quarters in a year with no election, overinvestment
significantly decreases in the quarter before an upcoming election in December. By contrast, the
coefficient of the interaction term of Q4 is positive, which implies that uncertainty decreases
because of the end of the election, thereby leading to the rebound of overinvestment.

We proceed to investigate the heterogenous effects of EPU on overinvestment using the
model of Equation (5). We add a three-way interaction term regarding Elect, Q3 and Het on
Equation (4). We use both the linear probability model and the logit model to estimate
Equation (5). Results in Table 9 are consistent with our previous findings. For the sake of
space, we only present the heterogenous effects regarding Q3 [13].

OverIi;t ¼ α1 þ β1Elect3Q3þ β2Elect3Q33Hetþ β3Electþ β4Q3þ wCi;t−1 þ ηk þ δt

þ εi;t:

(7)

6. Conclusion
While overinvestment as investment distortion is one of the important topics in corporate
finance, few studies examine overinvestment under uncertainty. This study makes
contributions to the literature by examining the relationship between firm overinvestment

(1) (2)

EPUt�1 �0.275*** (�6.610) �0.077*** (�3.530)
EPUt�1 3 FCF2t�1 0.026** (2.479)
EPUt�1 3 FCF3t�1 0.142*** (4.611)
GDPgrowtht�1 0.897*** (4.240) 0.589*** (4.510)
Levt�1 �0.029 (�0.392) �0.105 (�1.639)
Aget�1 �0.029** (�2.465) �0.027** (�2.199)
Sizet�1 0.028*** (3.309) 0.030*** (3.360)
Casht�1 0.042 (0.243) �0.030 (�0.179)
Tangt�1 0.643*** (8.912) 0.613*** (8.526)
Divt�1 �0.025 (�0.977) �0.047** (�2.062)
Industry FE Yes Yes
Quarter dummies Yes Yes
Obs 9,255 9,621
Adj. R2 0.066 0.065

Note(s): This table presents the results of the robustness test using two alternative proxies for free cash flow
(FCF2 and FCF3). The dependent variable is overinvestment. FCF2 is measured as retained earning scaled by
total assets. FCF3 is measured as cash flow net of depreciation and the residual of Equation (1). See Appendix
for variable definitions. All financial variables are winsorised at the 1 and 99% levels to reduce the influence of
outliers. We control for industry fixed effects and a set of year-quarter dummies. Standard errors are clustered
on both firm and quarter level. t-statistics are reported in parentheses. *, ** and *** indicate significance at the
10, 5 and 1% levels, respectively

Table 7.
Robustness test using
alternative proxies for
free cash flow
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and EPU instead of policy or inflation uncertainty.When examining corporate overinvestment,
we need to incorporate free cash flow because it is a main determinant of overinvestment. We
show that there is the heterogenous effect of EPU on overinvestment across free cash flow.
Moreover, we introduce Chaebol firms when analyzing the sensitivity of overinvestment to
EPU. Consistent with the recent studies, we find that there is no significant difference in the
effect of EPU on overinvestment between Chaebol and non-Chaebol firms. While we focus
on EPU in the Korean economy, our study can be extended by examining whether the
heterogenous effects exist in other countries. We leave this extension to future research.

Notes

1. Previous studies suggest some characteristics of Chaebol that are related to overinvestment (e.g.
Shin and Park, 1999; Ferris et al., 2003), whereas recent studies argue that many of these
characteristics have been disappearing (e.g. Borensztein and Lee, 2002; Lee et al., 2009).

2. This result is controversial because several studies suggest that investment-free cash flow
sensitivity disappear after controlling measurement error in Tobin’s q as a proxy for growth
opportunities (Erickson and Whited, 2000).

3. Dataguide is one of the most well-known databases in Korea, which is provided by the Korea Listed
Companies Association.

4. To enhance the monitoring of Korean business conglomerates known as Chaebol firms, the KFTC
started to disclose the information about them since 2001.

5. The index of EPU is available on the website (https://www.policyuncertainty.com/).

6. The six Korean newspapers are Donga Ilbo, Kyunghyang, Maeil Economic, Hankyoreh, Hankook
Ilbo and Korea Economic Daily.

7. We select data that has at least 20 observations on the basis of quarter-industry.

8. Richardson (2006) develops a measure of firm-level free cash flow. We use this measure for a
robustness test.

9. The data of Chaebol is presented on an annual basis because the information related to Chaebol
firms is reported annually.

10. This impact is calculated as 0.023 3 0.589/(�0.147).

11. To identify this firm-specific characteristic, we repeat the regression using all the combinations of
control variables. We find that the effect of Chaebol is significant when we consider all the control
variables except firm size, and as long as we control for firm size, the significance of Chaebol effect
disappears.

12. The gubernatorial election in the US is held in November.

13. We also estimate Equation (5) for Q1 and Q2 and find similar (unreported) results.
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Inv Total investment is calculated as firm’s capital expenditure scaled by the total assets
SG Sales growth is the difference of sales between quarter t and t�1, scaled by sales of quarter t
OverI Overinvestment is an indicator variable that takes on the value of 1 if the deviation between the

actual and the expected investment in Equation (1) is positive, 0 otherwise
EPU An index of economic policy uncertainty (EPU)made by Baker et al. (2016) based on the number

of newspaper articles including the words related to uncertainty and policy. We calculate the
arithmetic average of the monthly levels of the index within each quarter and take the natural
logarithm of it (Gulen and Ion, 2016)

GDPgrowth GDP growth is the quarterly growth in real GDP of Korea
Tq Tobin’s q is measured as the market value of a firm’s equity and debt divided by the book value

of a firm’s total assets
Size Firm size is the natural logarithm of total assets
Lev Leverage is the sum of the book value of total debt divided by book value of total assets
Age Age is the natural logarithm of the years that the firm has been listed on KOSPI
Cash Cash holding is measured by the sum of cash and cash equivalents scaled by total assets
Tang Tangibility is measured by tangible assets scaled by total assets
Div Dividend is an indicator variable that takes the value of 1 if a firm pays dividend in a given year
FCF Internal finance is measured as the sum of net profit and depreciation scaled by total assets
Chaebol Chaebol is an indicator variable which takes value 1 if a firm belongs to Chaebol group in a

given year, 0 otherwise
OverI2 OverI2 is an indicator variable that takes on the value of 1 if the deviation between the actual

and the expected investment in Equation (5) is positive, 0 otherwise
OverI3 OverI3 is an alternativemeasure of overinvestment followingRichardson (2006), which is based

on the residuals of an equation where investment is a function of Tobin’s q, cash holding, firm
age, firm size, stock return and firm investment of the prior quarter, quarter effects and industry
effects. OverI3 takes the value of 1 if the residual in the equation is positive, 0 otherwise

FCF3 FCF3 is measured as retained earning scaled by total assets
FCF3 FCF3 is measured by subtracting depreciation and the residual of Equation (1) from operating

cash flow
Election Election is an indicator variable which takes the value of 1 if Korean presidential election

occurred in that year, 0 otherwise
Q1−Q4 Q1, Q2, Q3 and Q4 are indicator variables which take the value of 1 for the corresponding

quarter of a year, 0 otherwise
Table A1.
Variable definitions
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