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Abstract: This study examines the announcement effects of convertible and warrant bond issues with
embedded refixing option in Korea from January 2001 to December 2018. Refixing option denotes
an adjustment right of the conversion price embedded in equity-linked debt when the underlying
stock price falls under conversion price. I find statistically significant declines of 2.6 to 2.7 percentage
points in cumulative abnormal returns for the inclusion of a refixing clause and especially further
declines of 6.2 to 6.3 percentage points during the period from 2016 to 2018. This result implies that
the market’s concerns about the dilution of existing shareholder value due to the exercise of the
refixing rights are reflected in the market response. I further find that the degree of negative market
response varies according to the changes in macroeconomic conditions and the stock exchange on
which the issuing firms are listed. The findings are robust after controlling for the effect of firm-,
issue-, and market-specific characteristics.

Keywords: convertible bond; bond with warrant; refixing option; equity-linked debt

1. Introduction

Recently, the issuances of equity-linked debt have shown explosive growth in Korea. The issuance
of equity-linked debt, which hit a low of 1.7 trillion won in 2014, more than tripled over the next 4
years, reaching about 5.5 trillion won in 2018 (see endnote 1 in Appendix B). Behind this growth lies the
inherent nature of equity-linked debt. Equity-linked debt such as convertible bond (hereafter referred
to as CB) and bond with warrant (hereafter referred to as BW) are considered as hybrid securities that
form an intermediate class of securities between equity and debt [1]. This distinctive characteristic
of equity-linked debt provides several benefits to issuers. First, the conversion rights embedded in
equity-linked debt securities allow the issuer to offer investors a lower yield than a nonconvertible
corporate bond, implying that the issuer can raise capital at relatively lower financing costs [2]. Second,
if the common share price rises above the conversion price and the conversion rights are exercised,
then the issuers can expect their debt ratio to decrease as the debt becomes capitalized [3] (see endnote
2 in Appendix B).

Firms with low creditworthiness, but high growth potential, may maximize their profit using
these characteristics. In the early stage of business cycle, the issuer pays a lower coupon to its investors.
After the firm generates profits from the business and the share price rises accordingly, investors may
exercise their conversion rights to obtain the difference between the share price and the conversion
price or receive a stream of dividend income thereafter. In this regard, equity-linked debt provides
the advantage of distributing the risk of cash outflows over time compared to the case of the issuance
of general corporate bonds where relatively high interests should be paid to the investors from the
beginning of the business cycle, or the case of a paid-in capital increase where issuers have a burden
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of paying dividends even before the profit is generated. Therefore, equity-linked debt is used as a
channel for raising capital for small businesses [4]. From an investor’s perspective, they also have
the advantage of being a tool to mitigate agency conflicts between shareholders and creditors caused
by information asymmetry. In general, shareholders with limited liability to the firm are likely to be
motivated to maximize their value by allocating resources in investments with relatively high risk,
but high expected returns. Accordingly, creditors who invest in general corporate bonds issued by
the company may be threatened by such actions. In contrast, equity-linked debt with embedded
conversion features can help protect investors’ rights by aligning the direction of future cash flows
with those of the shareholders [5–9].

In addition to the inherent characteristics of equity-linked debt, the recent macroeconomic market
conditions and policies of financial authorities in Korea also contributed to the rapid growth of the
equity-linked debt market. First of all, the environment of the financial market, where expected returns
have been declining such as the recent low interest rate trend or the stock market that has not shown a
clear direction, have led to large investment in this market. The authorities’ policy to promote the
growth of the venture companies and SMEs has also had a significant influence on the expansion of the
base of equity-linked debt investors. In particular, the KOSDAQ Venture Funds, which was launched
in 2018, have contributed to the inflow of funds into the equity-linked debt market as it was required
to invest more than 50% of the total fund in stocks or equity-linked debt of venture companies and
KOSDAQ-listed firms.

While the equity-linked market clearly serves as a much-needed source of funds for small and
financially distressed companies, it is also true that there are concerns in the market about the rapid
growth. Basically, since the exercise of the conversion rights in CBs or BWs occurs when the stock
price is higher than the conversion price, it is inevitably accompanied by a transfer of the existing
shareholders’ wealth to those exercising their conversion rights [10–12]. Numerous previous literature
analyzes the announcement effects of CB and BW offerings and mostly report negative market responses.
Dann and Mikkelson [13] analyze 132 CBs issued by 124 firms in US market and show that significant
negative cumulative return after the issuance announcement. Following literatures [2,14–24] also
report similar negative announcement effect of CB offerings. Ammann et al. [25] find evidence that the
announcement effects of CBs and EBs (exchangeable bonds) are negative and significant in Germany
and Switzerland. Duca et al. [26] show that the negative announcement effects of CBs are more than
twice in the period from 2000 to 2008 than in the period from 1984 to 1999. For BW, Long and Sefcik [2]
and Phelps et al. [21] report significant negative market reactions to issuance announcement. On the
other hand, relatively few but some opposite results are reported. Kang and Stulz [27] find significant
positive announcement effect of CB and BW offerings in Japan, and Abhyankar and Dunning [28] and
Kim and Han [29] show positive market responses to CB issuance announcements for the purpose of
capital expenditure in UK and Korea, respectively. Billingsley et al. [30], Jayaraman et al. [31], and Roon
and Veld [32] also report positive or insignificant announcement effect of BW offerings.

Another concern of market participants is that a provision, specifically refixing option,
generally embedded in many recently issued equity-linked debts potentially makes the dilution
of existing shareholders’ wealth worse. The refixing option embedded in equity-linked debt allows for
the adjustment of the conversion price in line with a fall in stock prices. Consequently, investors can
make profits even if the stock price of issuing firm falls under the conversion price at the time of
issuance. On the other hand, existing shareholders face situations where not only the stock price
declines but the dilution of the stock value increases due to the exercise of the conversion rights.
In particular, while Article 5-23 of Regulations on Issuance, Public Disclosure, etc. of Securities stipulates
that the conversion price after adjustment for a decline in price shall not be less than 70% of the
conversion price at the time of issuance, at the same time, Article 5-23 also specifies that the conversion
value can be adjusted less than 70% if articles of incorporation stipulate that matters concerning the
adjustment of conversion price shall be determined by a special resolution at the general meeting of
stockholders, and if the general meeting of stockholders determines the minimum adjusted price and
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the amount of bonds specifically. This implies that the conversion price can be easily adjusted to the
par value of stock according to the will of majority shareholders. Actually, the downward adjustments
of conversion price to less than 70% of initial conversion price have been observed in many recent
cases. While only 16% of the total issuances are allowed to adjust the conversion price less than 70%
among the equity-linked debt issued from 2000 to 2016, this proportion increases to about 33% from
2017 to 2018.

Regarding the discussion above, an interesting pattern is found in the recent expansion of
equity-linked debt market in Korea. That is, BWs had been mainly issued until 2013, and after that, it is
completely converted to a CB-centric issuance market. The reason for this change can be found in the
ban on issuance of detachable BW in 2013 (see endnote 3 in Appendix B). The detachable BW (or bond
with detachable warrant) refers to equity-linked debt that can be sold separately from the bond for
the right to buy the underlying asset. The majority shareholders or the related third party may buy
back the warrants separately from investors and want to exercise them to enhance their control rights.
Kim et al. [33] also find the evidence that are less consistent with the last resort financing hypothesis,
but rather consistent with the control enhancing hypothesis in Korea. The Korean financial authorities,
therefore, banned the issuance of detachable BW because the right and interest of existing shareholders
could be infringed if the major shareholder set the exercise price low and then purchase the detachable
warrant to increase their stake. However, since CB with call provision can replicate the functionality of
detachable BW, investors recognized BW and CB as practically the same instruments and replaced
BW with CB after 2013. The call provision embedded in CB means the right of an issuer or a third
party designated by the issuer to buy back the security issued within the contracted amount from
the investors.

While this unique characteristic provides meaningful implication to raise capital of firms, only a
few researches have been reported because equity-linked debts with embedded the refixing option are
almost issued only in Korea and Japan [34]. In the U.S. market, “death spiral convertible bonds” or
“floating-priced convertible bonds” are somewhat similar to the CBs with the embedded refixing option.
However, they are different in terms of the adjustment mechanics that it is automatically adjusted
according to the conversion rate predefined in the prospectus. In addition, only 326 of floating-priced
convertible bond from 30 firms are issued in the U.S. market from 2010 to 2016, which is smaller than
the number issued in the Korean market in 2016 [35].

Related literatures argue that the refixing option is a provision that gives an advantage to investors.
Yoon [34] raises the issue of the system of privately placed detachable BWs and reports that the largest
shareholder can obtain an average annual return of 460% by using the refixing option. Byun and
Park [36] show that the announcement effect of CB offerings containing the refixing option is reported
to be a greater negative than the refixing option is not included. Yoon [34] analyzes privately placed
detachable BWs where the affiliated persons, including the largest shareholder, repurchase warrants
and shows that the announcement effect is negatively significant and the affiliated persons can obtain
additional return of 674% by using the refixing options. Based on these findings, Yoon [37] suggests to
reduce the advantage of the refixing option or apply the differentiated refixing range of the exercise price.

Accordingly, this study analyzes the announcement effect of equity-linked debt with the embedded
refixing option. To do this, the cumulative abnormal returns are calculated around the issuance
disclosure of all CBs and BWs recorded in the Financial Supervisory Service (FSS) Disclosure System
from January 2001 to December 2018 as market responses. Then, the effect of the inclusion of a
refixing clause on the market responses are examined with the firm-, issue-, and market-specific
control variables.

The main findings of this study are as follows. First, the stock market investors lower the value of
firms issuing equity-linked debt with the refixing option by 2.6 to 2.7 percentage points in terms of the
cumulative abnormal return over the period (−1, +1) around the announcement, compared to those
without the refixing option. This result indicates that market concern about the dilution of existing
shareholder value due to the downward adjustment of conversion price resulting from the stock price
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decline are effectively reflected in the valuation. I further find that the negative market response on the
inclusion of the refixing clause strengthens in the recent period (2016–2018), with 6.2 to 6.3 percentage
point discounts on the value of such firms. Second, the effect of refixing option occurs intensively when
the macroeconomic environment deteriorates. I find that the negative market responses to the refixing
option are only significant when the indexes of macroeconomic conditions worsen or the negative
effects are reduced under the speculative period. Third, while the type of equity-linked debt issued
does not affect the market response to the refixing option, the negative effect differs depending on the
stock exchange to which the issuer belongs. The market responses to the firms listed on the KOSDAQ
market are lower by 1.3 percentage points than those of KOSPI-listed firms.

This paper offers several contributions to the literature that differ from those of previous studies.
Yoon [34,37] examines the market response to the refixing option and warrant-repurchase by the largest
shareholder and affiliated persons, but limits the study to bonds with warrants, and analyzes data
prior to August 2013, that is, before the detachable BWs were banned. Byun and Park [36] also analyze
the announcement effect of CB offerings with the refixing option, but not those of BW offerings and
covers CB announcements until 2015, a period before the rapid increase in CBs issuance. In addition,
the mentioned studies have a limitation in that they show the negative market reaction to the inclusion
of the refixing option through univariate analysis. On the other hand, this study comprehensively
examines the effects of inclusion of the refixing clause in BW and CB offerings during the period from
2001 to 2018 with particular emphasis on the recent period from 2016 to 2018, when the amounts of
issuance increased rapidly using multivariate analysis. In particular, since CBs have replaced BWs due
to the change in the regulation and these two products has been recognized by investors as instruments
of practically same function, it is deemed essential to examine them in an integrated manner to analyze
the equity-linked debt market in Korea.

This paper is organized as follows. Section 2 develops the hypotheses of this paper and discusses
the research methodology. Section 3 introduces the results of the empirical analyses. Section 4 concludes
the paper.

2. Hypothesis Development and Research Methodology

2.1. Hypothesis Development

As previously discussed, firms that are in financial distress or small companies that have difficulties
raising funds may secure much needed funds through equity-linked debt despite the dilution of
shareholders’ wealth. However, the refixing option may make the existing shareholders suffer from not
only the dilution of shareholders’ value but also the decline of stock price by lowering the conversion
price when the stock price of issuing firm falls. Investors, on the other hand, can make a profit from
this structure. Therefore, if these market concerns about the refixing option are valid, then it can be
expected that the market will react negatively to the inclusion of the refixing clause. Based on the
discussion of the influence of the refixing option on the shareholders’ wealth dilution, I set the main
hypothesis as follows:

Hypothesis 1: The announcement effects of CBs and BWs with the embedded refixing option are negative.

In addition, several recent studies mention that behavior of investors under different
macroeconomic conditions may affect the announcement effect. Mian and Sankaraguruswamy [38]
examine the impact of investors’ behavioral biases and show that stock price sensitivity to good (bad)
earning news is higher during periods of high (low) sentiment. Shin et al. [39] also find the evidence
that positive (negative) post-earning announcement drift occurs when the market sentiment continues
to shift upward (downward). While these studies focus on the impact of investors’ behavior on the
market responses to the earning announcement, I predict that the investors’ biases on incorporating
information about the announcement of CBs and BWs to firm valuation would be also related to the
market response. I therefore set the second hypothesis as follow:
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Hypothesis 2: The negative market responses to the inclusion of the refixing clause in CBs and BWs are
worsened when the macroeconomic condition deteriorates.

2.2. Data

I obtain announcement data of CB and BW offerings between January 2001 to December 2018
from the Financial Supervisory Service (FSS) Disclosure System of Korea. To be included in the
final data set, the samples are required to meet following criteria: (1) the issuance firm belongs
to KOSPI or KOSDAQ market at the time of initial issuance announcement, (2) daily return series
of issuance company are available from 60 days before the announcement date (−60) and 30 days
after the announcement date (+30), (3) firm-specific accounting data and issue-specific security
data corresponding to the announcement date is available, (4) no other events such as earnings
announcements or mergers and acquisitions occur from −4 to +4 days surrounding announcement
date. All firm-specific accounting data is measured at the fiscal year-end preceding the equity-linked
debt announcement date. Consequently, samples of 4357 announcements are selected that consists
of 2802 CBs and 1555 BWs from 1195 firms. Announcements by the same firm on the same date are
consolidated. The number of announcements with the refixing option are 4006, accounting for 91.9%
of the total. Table 1 shows the number of announcements with/without the refixing option on an
annual basis.

Figure 1 shows the aggregate amount of CBs and BWs announced in the initial disclosure by year.
Before the issuance of the detachable BW were banned, the amount of BW accounts for about 82% of
the total. However, the majority player of the equity-linked debt market has been changed to CB since
2014 and the issuance amount in 2016 recorded 4.7 trillion won, more than doubled from the previous
year. From 2016 to 2018, the aggregate amount of CB totaled 14.3 trillion won, which is account for
about 90% of the total amount.
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Table 1. Number of convertible bonds (CBs) and bonds with warrants (BWs) issuances by year.

Year

CB BW Total

Refixing
Included

Refixing Not
Included

Total
Announcements

Refixing/
Total

Refixing
Included

Refixing Not
Included

Total
Announcements

Refixing/
Total

Refixing
Included

Refixing Not
Included

Total
Announcements

Refixing/
Total

2001 38 34 72 52.78% 18 2 20 90.00% 56 36 92 60.87%
2002 32 17 49 65.31% 6 2 8 75.00% 38 19 57 66.67%
2003 32 18 50 64.00% 8 0 8 100.00% 40 18 58 68.97%
2004 24 17 41 58.54% 18 6 24 75.00% 42 23 65 64.62%
2005 114 15 129 88.37% 77 9 86 89.53% 191 24 215 88.84%
2006 173 17 190 91.05% 100 7 107 93.46% 273 24 297 91.92%
2007 167 21 188 88.83% 149 10 159 93.71% 316 31 347 91.07%
2008 155 31 186 83.33% 186 17 203 91.63% 341 48 389 87.66%
2009 143 37 180 79.44% 177 10 187 94.65% 320 47 367 87.19%
2010 75 6 81 92.59% 166 3 169 98.22% 241 9 250 96.40%
2011 50 4 54 92.59% 175 3 178 98.31% 225 7 232 96.98%
2012 41 4 45 91.11% 150 2 152 98.68% 191 6 197 96.95%
2013 41 2 43 95.35% 182 1 183 99.45% 223 3 226 98.67%
2014 157 2 159 98.74% 15 0 15 100.00% 172 2 174 98.85%
2015 245 0 245 100.00% 9 0 9 100.00% 254 0 254 100.00%
2016 365 7 372 98.12% 14 0 14 100.00% 379 7 386 98.19%
2017 330 25 355 92.96% 17 0 17 100.00% 347 25 372 93.28%
2018 341 22 363 93.94% 16 0 16 100.00% 357 22 379 94.20%

Total 2523 279 2802 90.04% 1483 72 1555 95.37% 4006 351 4357 91.94%
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2.3. Research Design and Variable Descriptions

In this study, I analyze the announcement effect of equity-linked debt with the refixing option. First,
abnormal returns of individual firms are estimated using market model following Dutordoir et al. [1]
and Li et al. [40].

ARi,t = Ri,t − α̂i − β̂iRm,t (1)

where Ri,t denotes daily return for firm i on day t and Rm,t is the market portfolio return on day t. ARi,t
is the estimated abnormal return for firm i on day t. α̂i and β̂i are the estimated constant and beta
coefficient over trading days −60 to −31 prior to the announcement date by regressing daily return
of firm i on market return. Using α̂i and β̂i, daily abnormal return over trading days −30 to +30 is
obtained based on Equation (1). Then, cumulative abnormal returns (CARs) are calculated based on
Equation (2).

CAR(t1, t2) =

t2∑
t=t1

ARt (2)

I construct the cumulative abnormal return over trading days−1 to +1 surrounding announcement
dates and apply it as a main dependent variable, which represents market response to announcement.
Considering the potential influence of information leakage, I set the start date of the cumulative
abnormal return one day prior to announcement date. To explore the effect of the refixing option on
the cumulative abnormal returns, the dummy variable (Refix) that equals to 1 if the refixing option
is embedded in CBs or BWs issued and 0 otherwise is included. A conventional event study is then
implemented based on Equation (3) as follows:

CAR (−1,+1)i = β0 ++β1Re f ixi + β2Ln−asseti + β3Levi + β4Per fi + β5BTMi
+β6Stock_run− upi + β7Stock_voli + β8CWi + β9Ln_maturityi
+β10CV _Prmi + β11GRTi + β12CP_Prmi + β13MKT_run− upi
+β14MKT_voli+year_dummy + industry_dummy + εi

(3)

Following Dutordoir et al. [1], Li et al. [40], Kwak [3], and Kim [4], I control for the firm-, issue-,
and market-specific characteristics. Appendix A provides the classification and the detailed definition
of the variables used in this study. For the firm-specific control variables, four accounting variables
such as Ln_asset, Lev, Perf, BTM and three stock return related variables such as Stock_run-up, Stock_vol,
and CW are included. Ln_asset is the natural logarithm of total assets. Li et al. [40] mention that the
relation between firm size and abnormal return can be positive or negative. Since larger firms have a
lower level of information asymmetry with greater number of analysts, investors may discount less for
relatively big-sized firms that causes the positive relation between firm size and abnormal returns [1,28].
On the other hand, smaller firms can benefit more from the issuance of CBs or BWs because they face
higher equity-related financing costs and the issuance of securities follows a substantial increase in
stock price [20]. In this rationale, I expect a negative relation between firm size and abnormal returns.
Lev denotes debt ratio defined as the ratio of total debt to total assets. Stein [41] argues that firms issue
CBs to increase the equity to debt ratio indirectly in order to reduce the adverse selection cost that
firms should bear when they issue pure equity. Therefore, firms with higher debt ratio may benefit
more [40] and I expect a positive impact of debt ratio on abnormal returns.

Perf is the operating cash flow divided by total assets as a proxy of firm performance. Jung et al. [42]
argue that the issuance of securities could further amplify the agency costs between shareholders
and manager by expanding the discretion of managers on corporate resources, resulting in a fall in
stock prices. Consequently, stock market investors are likely to consider the agency cost of managerial
discretion to be higher when a firm attempts to raise additional external capital despite its better
realized performance. In this regard, abnormal returns are expected to be negatively affected by
firm performance. BTM, book-to-market ratio, is included as a proxy for the inverse of growth
opportunity and profitability of future investment decision. The expectation of the relation between
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book-to-market ratio and abnormal returns is unclear. While De Jong and Veld [43] mention that
market expectation of the profitability reduce the asset substitution and adverse selection problem,
Lewis et al. [20] suggest that firms with high growth opportunities are likely to face significant
asymmetric information problems.

Stock_run-up is the cumulative stock return over trading days between −60 and −4 relative to the
announcement date. Dutordoir and Van de Gucht [44] mention that the investors are likely to consider
a firm with high stock run-up as an overvalued stock. Lewis et al. [20] and Krasker [45] argue that
equity-related financing costs are higher for firms with higher stock run-up. Therefore, Stock_run-up is
expected to be negatively related to abnormal returns. Stock_vol is the stock return volatility calculated
from daily return over trading days between −60 and −4. Since the stock return volatility captures
asset substitution costs [46] and risk uncertainty [47], it is expected to be negatively related to abnormal
returns. CW denotes the effective bid-ask spread of individual stock measured following the procedure
suggested by Corwin and Schultz [48]. Huang et al. [49] argue that an improved trading liquidity raise
stock price due to the decease in a firm’s cost of capital. Consequently, I expect a negative relation
between the effective bid-ask spread and market response.

For issue-specific control variables, Ln_maturity, CV_prm, GRT, and CP_prm are included.
Ln_maturity is the natural logarithm of the days between the announcement date and the date
on which the security issued is allowed to be converted to the shares of common stock. As previous
literature [50,51] mention that firms with better expected stock price performance have incentive to issue
convertible bonds with longer maturity to delay the conversion, I expect a positive relation between
maturity and abnormal returns. CV_prm denotes the conversion premium calculated by dividing
the conversion price by the stock price on 5 days prior to the announcement date following [40].
A high conversion premium means a lower conversion probability. Since the market response
on announcement would be relatively positive as the expected value of embedded common stock
decreases [11], conversion premium is expected to be positively related to market response.

GRT is a dummy variable that equals to 1 if the security issued is guaranteed and 0 otherwise.
Myers and Majluf [11] also argue that the higher the risk of securities issued, the greater the negative
impact on the market response. Since creditworthy firms, or less risky firms, are more likely to
prefer financing through the issuance of non-guaranteed securities over the guaranteed securities
that incur excessive guarantee fees, I therefore expect a negative coefficient on GRT [3,4]. CP_Prm
is the coupon premium defined as the difference between coupon rate and the risk-free rate, 3-year
maturity government bond yield. Consequently, a higher coupon premium implies a higher issuing
cost. I therefore expect a negative relation between coupon premium and abnormal returns.

For market-specific control variables, MKT_run-up and MKT_vol are included following
Dutordoir et al. [1] and Li et al. [40]. MKT_run-up is the KOSPI index cumulative return over
trading days between −60 and −4 relative to the announcement date, which controls for the overall
market and macroeconomic condition. MKT_vol denotes the market return volatility, which captures
the economy-wide level of debt-related financing costs and information asymmetry. MKT_vol is
calculated from daily return on KOSPI index over trading days between −60 and −4.

Table 2 presents the summary statistics of the firm-, issue-, and market-specific variables used in
the regression analysis, including the mean and the standard deviation of each variable as well as the
5th, 25th, 50th, 75th, and 95th percentile values. Table 2 shows that the mean value of Refix is 0.919,
indicating that 91.9% of equity-linked debts issued include the refixing clause. I also find that the
mean value of Stock_run-up (23.5%) is substantially higher than the median value (−1.9%). This result
is likely to be driven by the overvalued stocks before the equity-linked debts issued as shown in the
95th percentile value (112.8%). The mean value of CV_prm implies that the issuers set the conversion
price at 23.8% above the market price on average. I further notice that the average value of coupon rate
is only 2 percentage points higher than the risk-free rate. Considering that the average credit spread
calculated by the difference in yields between 3-year maturity corporate bond of BBB− and treasury
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bond is 5.76% from 2001 to 2018, equity-linked debt offers an alternative opportunity that reduce
financing costs for small and risky firms. Table 3 shows correlation matrix of the independent variables.

Figure 2 presents the annual trend of coupon premium and credit spread. Credit spreads do not
show a marked decline, compared with a broadly reduced coupon premium of 2.83% in 2010 to 1.25%
in 2018. These different trends imply that while the financing costs in the bond market has not changed,
those in the equity-linked debt market has gradually decreased. This is possible because the conversion
price is adjusted when the stock price falls according to the exercise of refixing option so that the profit
of investors can be protected from lowered coupon rates. The trend shown in Figure 2 also explains
why the proportion of equity-linked debt with the refixing option remains high above 90%.
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Ln_maturity 4357 5.356 0.999 3.497 4.635 5.903 5.911 5.984 
CV_prm 4357 1.238 1.714 0.897 0.983 1.022 1.092 1.590 
GRT 4357 0.003 0.059 0.000 0.000 0.000 0.000 0.000 
CP_prm 4357 0.020 0.026 0.000 0.000 0.010 0.030 0.075 
Market_run-up 4357 0.021 0.094 −0.146 −0.028 0.020 0.074 0.178 
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Figure 2. Annual trend of Coupon premium and Credit Spread.

Table 2. Summary Statistics.

Variable Obs. Mean Std. Dev.
Percentile

5% 25% 50% 75% 95%

Refix 4357 0.919 0.272 0.000 1.000 1.000 1.000 1.000
Ln_asset 4357 17.964 1.159 16.450 17.241 17.796 18.434 20.028
Lev 4357 0.488 0.209 0.125 0.339 0.497 0.641 0.826
Perf 4357 −0.042 0.159 −0.300 −0.100 −0.017 0.045 0.155
BTM 4357 0.782 1.213 0.071 0.233 0.462 0.904 2.261
Stock_run-up 4357 0.235 2.045 −0.501 −0.203 −0.019 0.201 1.128
Stock_vol 4357 0.046 0.019 0.019 0.031 0.043 0.058 0.079
CW 4357 0.016 0.006 0.008 0.012 0.015 0.020 0.027
Ln_maturity 4357 5.356 0.999 3.497 4.635 5.903 5.911 5.984
CV_prm 4357 1.238 1.714 0.897 0.983 1.022 1.092 1.590
GRT 4357 0.003 0.059 0.000 0.000 0.000 0.000 0.000
CP_prm 4357 0.020 0.026 0.000 0.000 0.010 0.030 0.075
Market_run-up 4357 0.021 0.094 −0.146 −0.028 0.020 0.074 0.178
Market_vol 4357 0.012 0.006 0.006 0.008 0.010 0.013 0.022



Sustainability 2020, 12, 8933 10 of 21

Table 3. Correlation Matrix.

Refix Ln_asset Lev Perf BTM Stock_
Run-up Stock_vol CW Ln_

Maturity CV_prm GRT CP_prm Market_
Run-up

Ln_asset −0.082
Lev −0.034 0.361
Perf −0.009 0.284 0.002
BTM −0.194 0.335 0.043 0.026
Stock_run-up 0.016 −0.045 0.042 −0.075 0.066
Stock_vol −0.074 −0.294 0.024 −0.234 0.024 0.110
CW −0.057 −0.373 −0.018 −0.262 −0.018 −0.006 0.706
Ln_maturity −0.027 0.111 −0.053 0.132 −0.055 −0.033 −0.201 −0.174
CV_prm −0.149 0.041 0.037 −0.060 0.216 −0.026 0.105 0.068 −0.015
GRT −0.040 −0.008 0.020 0.007 0.021 0.000 0.014 0.000 0.015 0.027
CP_prm −0.025 0.105 0.080 0.014 0.097 −0.038 −0.002 0.028 0.134 −0.011 0.017
Market_run-up−0.015 −0.022 0.014 0.037 −0.038 0.058 −0.077 −0.094 −0.074 −0.036 0.029 0.014
Market_vol −0.206 −0.103 −0.005 −0.099 0.209 0.001 0.361 0.374 −0.222 0.121 0.033 0.028 −0.243
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3. Empirical Analyses Results

3.1. Refixing Option and Market Response

In this section, I implement regression analyses to explore the market response to the inclusion of
the refixing option. If market concerns about the refixing option that causes the dilution of shareholder
value are valid and reasonable, then I can expect that the market reacts negatively to the announcement
of equity-linked debt issuance with embedded the refixing option.

Table 4 reports the regression results. Model (1) of Table 4 examines the effect of Refix after controlling
for the effect of firm-specific characteristics such as accounting-related and stock-return-related variables.
I additionally control for the issue-specific characteristics in Model (2) and issue-specific and market-specific
characteristics in Model (3), respectively. First, the coefficients of Refix in Models (1)–(3) range from −0.026
to −0.027 and are all statistically significant at the 1% level. It means that the market lowered the valuation
of the issuer by 2.6 to 2.7 percentage points when the equity-linked debt includes the refixing clause.

Table 4. Market response to refixing option.

(1) (2) (3) (4) (5) (6)

CAR(−1,1) CAR(−1,1) CAR(−1,1) CAR(−1,1) CAR(−1,1) CAR(−1,1)

Refix −0.027 *** −0.026 *** −0.026 *** −0.019 *** −0.017 *** −0.017 ***
(−4.325) (−4.170) (−3.891) (−4.512) (−4.083) (−3.441)

Refix×DR −0.044 ** −0.045 ** −0.046 **
(−2.296) (−2.349) (−2.395)

Ln_asset −0.018 *** −0.018 *** −0.018 *** −0.018 *** −0.018 *** −0.018 ***
(−16.430) (−16.488) (−15.673) (−17.627) (−17.599) (−16.838)

Lev 0.010 0.010 0.011 0.010 0.011 0.011
(1.561) (1.596) (1.702) (1.553) (1.592) (1.706)

Perf −0.005 −0.006 −0.006 −0.006 −0.007 −0.007
(−0.869) (−0.887) (−0.907) (−1.051) (−1.064) (−1.086)

BTM 0.009 *** 0.009 *** 0.009 *** 0.009 *** 0.009 *** 0.009 ***
(5.978) (6.264) (5.369) (6.266) (6.543) (5.585)

Stock_run-up −0.001 −0.001 −0.001 −0.001 −0.001 −0.001
(−1.212) (−1.010) (−0.930) (−1.163) (−0.962) (−0.890)

Stock_vol 0.013 0.021 0.020 −0.004 0.003 0.001
(0.148) (0.223) (0.250) (−0.051) (0.036) (0.011)

CW −0.113 −0.120 −0.125 −0.057 −0.062 −0.071
(−0.483) (−0.499) (−0.565) (−0.238) (−0.248) (−0.317)

Ln_maturity 0.002 0.002 0.002 0.002
(1.053) (1.060) (1.134) (1.140)

CV_prm 0.001 0.001 0.001 0.001
(1.315) (1.239) (1.546) (1.449)

GRT −0.029 −0.029 −0.031 −0.032
(−0.951) (−0.936) (−1.057) (−1.044)

CP_prm 0.054 0.054 0.053 0.054
(0.834) (0.802) (0.826) (0.797)

Market_run-up 0.007 0.009
(0.308) (0.368)

Market_vol 0.110 0.158
(0.157) (0.227)

Constant 0.406 *** 0.391 *** 0.388 *** 0.395 *** 0.378 *** 0.375 ***
(18.943) (14.522) (12.534) (20.678) (14.051) (11.786)

Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Observations 4357 4357 4357 4357 4357 4357
R-squared 0.041 0.041 0.041 0.042 0.043 0.043

*** and ** denote significance at the 1% and 5% levels, respectively.

I further examine the effect of Refix in the recent period by adding a cross-interaction term,
Refix×DR and report the results in Models (4)–(6). DR is a dummy variable equals to 1 if the issuance of
CBs or BWs announce from 2016 to 2018 and 0 otherwise. The coefficient of Refix×DR is also significant
at the 5% level and ranges between −0.044 to −0.046, implying that the market additionally lowers
the issuer’s value by about 4.4 to 4.6 percentage points in the recent period. These results reflect the
market’s concerns about the dilution of shareholder value caused by the exercise of the refixing option.
Among the control variables, the coefficients of Ln_asset are negative and significant and those of BTM
are positively significant at the 1% level for all the regression models, consistent with Lewis et al. [20].
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As previously discussed, they suggest that smaller firms tend to benefit more from the issuance of
equity-linked debts and firms with high growth opportunities are likely to face significant asymmetric
information problems.

I additionally examine the effect of the refixing option in equity-linked debts on market response
by splitting the cumulative abnormal returns and report the estimated results in Table 5. Model (1)
and Model (2) report the market response over trading days −1 to 0 relative to the announcement
date, CAR(−1,0), on the refixing option. Model (3) and Model (4) reports the market response over
trading days 0 to +1, CAR(0,+1). I find interesting results that the inclusion of the refixing option in
equity-linked debts affects more on CAR(0,+1) rather than CAR(−0,1). While the estimated coefficient
of Refix on CAR(0,+1) is −0.012 and significant at the 5% level in Model (1) and Model (2), on the
other hand, the coefficients of Refix on CAR(0,+1) estimated in Model (3) and Model (4) are both
negative and significant at the 1% level and the absolute values are larger than those on CAR(−1,0).
These results clearly indicate that the negative effect of Refix on market response is largely due to the
market reaction after the announcement rather than the information leakage. The significances of the
control variables such as Stock_run-up, Ln_maturity, and GRT also vary according to the interval of
market response. The coefficients of Stock_run-up and GRT are significant only on CAR(−1,0), implying
that investors lower the value of firms that are overvalued and issue guaranteed equity-linked debts
using information leaked, respectively. On the other hand, Model (4) shows the effect of Ln_maturity is
positively and significantly related only with CAR(0,+1) rather than CAR(−1,0). This result indicates
that the market reacts to the number of days between the announcement date and the date on which
the issue is allowed to be converted after its announcement.

Table 5. Split market response to refixing option.

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

CAR(−1,0) CAR(−1,0) CAR(0,1) CAR(0,1)

Refix −0.012 ** −0.012 ** −0.021 *** −0.020 ***
(−2.345) (−2.221) (−4.511) (−4.041)

Ln_asset −0.013 *** −0.013 *** −0.013 *** −0.013 ***
(−12.374) (−11.764) (−11.729) (−11.450)

Lev 0.013 * 0.012 * 0.008 * 0.009 **
(2.052) (1.952) (1.964) (2.246)

Perf −0.003 −0.002 −0.009 −0.011
(−0.404) (−0.303) (−1.168) (−1.342)

BTM 0.005 *** 0.005 *** 0.008 *** 0.008 ***
(4.557) (4.267) (7.627) (6.862)

Stock_run-up −0.001 *** −0.001 *** −0.001 −0.001
(−3.237) (−4.051) (−1.101) (−0.891)

Stock_vol −0.064 −0.052 0.058 0.052
(−0.902) (−0.756) (1.097) (1.190)

CW −0.239 −0.206 −0.217 −0.289
(−1.415) (−1.454) (−1.240) (−1.496)

Ln_maturity −0.000 0.002 **
(−0.053) (2.421)

CV_prm 0.000 0.000
(1.252) (0.149)

GRT −0.040 * −0.007
(−1.825) (−0.405)

CP_prm 0.078 0.039
(1.061) (1.346)

Market_run-up 0.010 0.010
(0.862) (0.432)

Market_vol −0.317 0.630
(−0.874) (1.360)

Constant 0.267 *** 0.270 *** 0.360 *** 0.337 ***
(19.925) (10.074) (21.094) (17.158)

Year FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Observations 4357 4357 4357 4357
R-squared 0.034 0.035 0.038 0.039

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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3.2. Market Response to Changes in the Macroeconomic Environment

This section examines whether the market response to the announcement of equity-linked debt
issuance with the refixing option clause is affected by changes in the macroeconomic environment.
It is measured based on the changes in the consumer composite sentiment index (CCSI) and the credit
spread compared to the prior month (see endnote 4 in Appendix B). The credit spread is calculated
by subtracting the 3-year maturity Korean government bond yield from the average 3-year maturity
corporate bond yield of BBB−. The analysis results are shown in Table 6. First, when the level
of consumer sentiment index increases compared to the prior month, the market does not show a
statistically significant response to the refixing option (Model (1)). On the other hand, when the
consumer sentiment index declined, that is, when the economic outlook deteriorates, the market
discounts the stock value of issuer −3.8 percentage points for the refixing option (Model (2)). Similarly,
while when the credit spread narrows, the market’s response to the clause is not significant, when the
credit spread widens, indicating that the corporate funding environments worsen; the coefficient of the
refixing option is −0.034 and significant at the 1% level (Model (3) and Model (4)). These results show
that the market more sensitively and negatively reacts to the inclusion of the refixing option when
macroeconomic conditions deteriorate (see endnote 5 in Appendix B).

Table 6. Market response to changes in the macroeconomic environment.

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

∆CCSI>0 ∆CCSI≤0 ∆Credit<0 ∆Credit≥0
CAR(−1,1) CAR(−1,1) CAR(−1,1) CAR(−1,1)

Refix −0.008 −0.038 *** −0.010 −0.034 ***
(−1.095) (−5.714) (−1.687) (−3.280)

Ln_asset −0.015 *** −0.019 *** −0.014 *** −0.021 ***
(−7.426) (−13.590) (−4.701) (−8.846)

Lev −0.014 0.036 ** 0.019 ** 0.007
(−1.077) (2.772) (2.694) (1.104)

Perf −0.005 −0.006 −0.014 0.003
(−0.417) (−0.342) (−0.702) (0.180)

BTM 0.011 *** 0.006 * 0.008 *** 0.010 ***
(11.475) (1.980) (4.522) (5.125)

Stock_run-up −0.001 −0.001 0.000 −0.001
(−1.210) (−0.567) (0.231) (−1.549)

Stock_vol −0.247 0.336 −0.007 0.078
(−1.247) (1.632) (−0.045) (0.509)

CW 0.576 −0.806 −0.379 −0.247
(0.808) (−1.422) (−0.520) (−0.839)

Ln_maturity −0.000 0.005 *** 0.001 0.003 *
(−0.117) (4.035) (0.399) (1.801)

CV_prm −0.001 *** 0.003 *** 0.000 0.001 *
(−8.677) (5.250) (0.034) (2.117)

GRT 0.015 * 0.025 −0.018 −0.029
(1.941) (0.292) (−0.783) (−0.683)

CP_prm −0.034 0.099 0.107 * 0.010
(−0.706) (0.687) (2.118) (0.077)

Market_run-up −0.043 *** 0.069 −0.032 0.020
(−3.316) (1.423) (−1.331) (0.488)

Market_vol 1.078 *** 0.275 0.612 −0.472
(4.814) (0.309) (1.558) (−0.782)

Constant 0.292 *** 0.359 *** 0.293 *** 0.463 ***
(7.378) (10.110) (10.130) (5.574)

Year FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Observations 1949 2256 1791 2566
R-squared 0.050 0.051 0.053 0.049

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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3.3. Market Response According to Type of Equity-linked Debt and Stock Exchange

This section examines whether the type of equity-linked debt or the stock exchange affect the
market response to the refixing option. First, I construct a dummy variable, CB, that equals to 1 if the
type of equity-linked debt issued is a convertible bond and 0 if the type belong to a bond with warrant
to explore whether the market response varies according to the type of equity-linked debt issued.
Then, the regression analyses are implemented with the interaction term, Refix×CB, and report the
results in Model (1) and Model (2) of Table 7. While the coefficients of Refix are −0.029 and significant
at the 1% level, the coefficients of Refix×CB are not significant for both models, implying that the
type of equity-linked debt issued has no effect on the market response to Refix. Since CB with call
provision has a structure that is substantially similar to those of the detachable BW, investors are likely
to regard the two equity-linked debts as the same financial instruments. Figure 3 shows the trend of
replacing BWs with CBs after the issuance of detachable BWs were banned in August 2013. In this
regard, I can conclude that the effect of Refix on the abnormal returns does not depend on the type of
equity-linked debt.

Table 7. Market response according to type of equity-linked debt and stock exchange.

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

CAR(−1,1) CAR(−1,1) CAR(−1,1) CAR(−1,1)

Refix −0.029 *** −0.029 *** −0.017 ** −0.015 **
(−3.790) (−3.680) (−2.873) (−2.712)

Refix×CB 0.003 0.005
(0.807) (1.275)

Refix×KOSDAQ −0.013 *** −0.013 ***
(−3.895) (−3.884)

Ln_asset −0.018 *** −0.018 *** −0.019 *** −0.019 ***
(−16.622) (−15.881) (−19.578) (−19.306)

Lev 0.010 0.011 0.009 0.009
(1.560) (1.707) (1.362) (1.499)

Perf −0.005 −0.006 −0.002 −0.003
(−0.800) (−0.842) (−0.374) (−0.453)

BTM 0.009 *** 0.009 *** 0.009 *** 0.009 ***
(5.934) (5.294) (6.035) (5.415)

Stock_run-up −0.001 −0.001 −0.001 −0.001
(−1.278) (−1.017) (−1.394) (−1.068)

Stock_vol 0.009 0.015 0.012 0.020
(0.097) (0.194) (0.139) (0.251)

CW −0.113 −0.125 −0.061 −0.069
(−0.484) (−0.566) (−0.269) (−0.309)

Ln_maturity 0.003 0.002
(1.194) (1.178)

CV_prm 0.001 0.001
(1.216) (1.291)

GRT −0.029 −0.030
(−0.948) (−0.986)

CP_prm 0.065 0.047
(0.942) (0.668)

Market_run-up 0.008 0.006
(0.329) (0.268)

Market_vol 0.103 0.088
(0.147) (0.125)

Constant 0.406 *** 0.384 *** 0.424 *** 0.406 ***
(18.661) (12.083) (18.766) (11.976)

Year FE Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes
Observations 4357 4357 4357 4357
R-squared 0.041 0.042 0.042 0.043

*** and ** denote significance at the 1%, and 5% levels, respectively.
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Figure 3. Trend of replacing BWs with CBs by year.

Second, I examine whether the effect of Refix on market response according to the stock exchange
on which the issuer is listed. Similar to CB, I construct a dummy variable, KOSDAQ, that equals to 1 if
issuer is listed on KOSDAQ market at the announcement date and 0 if issuer is listed on KOSPI market,
and the interaction term Refix×KOSDAQ is included in the regression model. The estimated results are
reported in Model (3) and Model (4) of Table 7. The coefficients of Refix×KOSDAQ are −0.013 and
significant at the 1% level as well as the coefficients of Refix are still negative and significant for both
models. The results reflect the investors’ concerns about firms listed on the KOSDAQ market, since they
are generally considered to be smaller in size and have a higher level of information asymmetry
compared to those listed on the KOSPI market. An alternative explanation is that relatively higher
participation of individual investors in the KOSDAQ market may cause higher behavioral biases in
incorporating information from the announcement into firm valuation [39].

3.4. Robustness Test

This section examines whether the market responses to the refixing option discussed in Section 3.1
change when the analyses are implemented for the extended days or alternative measure of market
response. Since information leakage could occur earlier than one day prior to the announcement date
or the announcement effect could be delayed more than one day, the longer interval of market response
is adopted as dependent variables, that is, CAR(−3,+3), to analyze the effect of the refixing option.
Models (1)–(3) of Table 8 show that the effect of Refix is still negative and significant at the 1% level.
I further find that the negative effect of Refix is strengthened in the recent period as the interval of
market response is extended (Models (4)–(6)). The investors additionally discount the value of issuer
by 8.8 to 9.4 percentage points in the recent period when the extended market response are adopted
that are 4.4 to 4.8 percentage points lower compared to the results of Table 4. In addition, Model (6)
shows that while the effect of Refix×DR in the recent period is still significant, the significance of Refix
disappears after controlling for the effect of market-specific variables.
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Table 8. Robustness Test: Extended Market Response.

(1) (2) (3) (4) (5) (6)

CAR(−3,3) CAR(−3,3) CAR(−3,3) CAR(−3,3) CAR(−3,3) CAR(−3,3)

Refix −0.031 *** −0.027 *** −0.025 *** −0.015 *** −0.010 ** −0.008
(−4.610) (−4.132) (−4.069) (−3.639) (−2.314) (−1.706)

Refix×DR −0.088 ** −0.092 ** −0.094 ***
(−2.803) (−2.909) (−2.989)

Ln_asset −0.030 *** −0.030 *** −0.030 *** −0.029 *** −0.029 *** −0.030 ***
(−11.562) (−10.816) (−10.666) (−11.825) (−11.040) (−10.983)

Lev 0.029 0.029 0.030 * 0.029 0.030 0.031 *
(1.677) (1.699) (1.838) (1.669) (1.694) (1.837)

Perf 0.002 0.001 −0.000 0.000 −0.001 −0.002
(0.122) (0.034) (−0.027) (0.023) (−0.071) (−0.136)

BTM 0.019 *** 0.018 *** 0.018 *** 0.019 *** 0.019 *** 0.018 ***
(5.664) (5.955) (5.165) (5.883) (6.155) (5.356)

Stock_run-up −0.002 ** −0.002 * −0.002 * −0.002 ** −0.002 * −0.002 *
(−2.572) (−2.083) (−1.949) (−2.482) (−2.000) (−1.878)

Stock_vol −0.267 −0.259 −0.285 −0.303 −0.296 −0.324
(−0.979) (−0.979) (−1.138) (−1.126) (−1.142) (−1.323)

CW −0.759 −0.751 −0.865 −0.649 −0.635 −0.755
(−1.178) (−1.163) (−1.305) (−1.031) (−1.006) (−1.183)

Ln_maturity 0.007 ** 0.007 ** 0.007 ** 0.007 **
(2.430) (2.521) (2.526) (2.618)

CV_prm 0.003 *** 0.003 *** 0.003 *** 0.003 ***
(3.257) (3.016) (3.572) (3.300)

GRT −0.062 −0.063 −0.068 −0.068
(−1.460) (−1.445) (−1.627) (−1.621)

CP_prm 0.064 0.070 0.062 0.069
(0.624) (0.675) (0.616) (0.672)

Market_run-up 0.057 0.060
(1.439) (1.530)

Market_vol 1.427 1.525
(1.606) (1.712)

Constant 0.577 *** 0.527 *** 0.500 *** 0.554 *** 0.501 *** 0.471 ***
(11.567) (9.200) (8.976) (11.510) (8.637) (8.126)

Year FE Yes Yes Yes Yes Yes Yes
Industry
FE Yes Yes Yes Yes Yes Yes

Observations 4289 4289 4289 4289 4289 4289
R-squared 0.037 0.039 0.040 0.039 0.041 0.042

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

I further find that several control variables turn out to be significant compared to the results
in Table 4 when adopting extended market response, CAR(−3,+3), as a dependent variable. First,
the coefficients of Stock_run-up are negative and significant after controlling for the effect of firm-, issue-,
and market-specific variables. Ln_maturity and CV_prm also have positive and significant coefficients
for all regression models in Table 8. The signs of coefficients for three control variables above are also
all in line with the expectations discussed in Section 3.2.

The robustness test is further implemented using the cumulative market-adjusted return as
dependent variables. To obtain the market-adjusted return, the difference between individual firm’s
return and the KOSPI index’s return is calculated. Then, the cumulative market-adjusted return over
trading days −1 to +1 surrounding announcement dates, CMAR(−1,1), is estimated. Table 9 shows the
regression results. The coefficients on Refix are still negative and significant and the coefficients on
interaction term between Refix and DR are also significantly negative.
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Table 9. Robustness Test: Market Adjusted Return.

(1) (2) (3) (4) (5) (6)

CMAR(−1,1) CMAR(−1,1) CMAR(−1,1) CMAR(−1,1) CMAR(−1,1) CMAR(−1,1)

Refix −0.021 *** −0.019 *** −0.020 *** −0.013 *** −0.011 ** −0.011 **
(−3.436) (−3.309) (−3.120) (−3.035) (−2.665) (−2.293)

Refix×DR −0.046 ** −0.047 ** −0.047 **
(−2.602) (−2.669) (−2.685)

Ln_asset −0.015 *** −0.015 *** −0.015 *** −0.015 *** −0.015 *** −0.015 ***
(−16.132) (−16.292) (−15.471) (−17.763) (−17.754) (−16.925)

Lev 0.006 0.007 0.007 0.006 0.007 0.007
(0.774) (0.889) (0.862) (0.786) (0.904) (0.884)

Perf 0.013 * 0.011 0.011 0.012 * 0.010 0.010
(2.026) (1.585) (1.539) (1.919) (1.468) (1.413)

BTM 0.005 *** 0.005 *** 0.005 *** 0.005 *** 0.005 *** 0.005 ***
(4.069) (4.100) (3.867) (4.528) (4.535) (4.198)

Stock_run-up 0.001 0.001 0.001 0.001 0.001 0.001
(1.238) (1.182) (1.104) (1.223) (1.167) (1.092)

Stock_vol 0.231 *** 0.248 *** 0.264 *** 0.212 *** 0.229 *** 0.245 ***
(4.886) (4.996) (5.676) (4.397) (4.590) (5.114)

CW 0.192 0.194 0.267 0.250 0.255 0.323
(0.736) (0.710) (1.058) (0.944) (0.907) (1.258)

Ln_maturity 0.004 0.004 0.004 * 0.004 *
(1.714) (1.729) (1.797) (1.808)

CV_prm 0.000 0.000 0.000 0.000
(0.068) (0.290) (0.308) (0.565)

GRT −0.024 −0.025 −0.027 −0.028
(−0.859) (−0.880) (−0.978) (−0.999)

CP_prm 0.009 0.006 0.008 0.006
(0.130) (0.088) (0.117) (0.080)

Market_run-up 0.025 0.026
(1.144) (1.208)

Market_vol −0.358 −0.308
(−0.623) (−0.538)

Constant 0.347 *** 0.321 *** 0.322 *** 0.335 *** 0.308 *** 0.308 ***
(17.503) (14.461) (12.657) (21.118) (14.392) (11.926)

Year FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Observations 4357 4357 4357 4357 4357 4357
R-squared 0.047 0.048 0.049 0.049 0.050 0.050

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively.

4. Conclusions

Refixing option denotes an adjustment right of the conversion price embedded in equity-linked
debt when the underlying stock price falls under conversion price. While investors can make
profits using this option even if the price of underlying stock falls under the initial conversion price,
existing shareholders face not only a decline in stock prices but also the dilution of stock value due
to the exercise of the conversion rights. Therefore, market participants have been concerned about
the effect of the refixing option on the stock market as the issuance of equity-linked debts have been
increased rapidly in the recent period.

Accordingly, this study empirically analyzes the market response to the issuance of equity-linked
debts with the refixing option during the period from January 2001 to December 2018 in Korea.
The results show statistically significant declines of 2.6 to 2.7 percentage points in cumulative abnormal
returns for the inclusion of refixing clause and especially further declines of 4.4 to 4.6 percentage points
during the period from 2016 to 2018. This implies that the market’s concerns about the dilution of
existing shareholder value due to the exercise of the refixing option are effectively reflected in the
market response. I further find that the degree of negative market responses varies according to the
changes in macroeconomic conditions and the stock exchange on which the issuing firms are listed.
The findings are robust after controlling for the effect of firm-, issue-, and market-specific characteristics.
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This paper provides some policy implications. The empirical findings in this paper show that
equity-linked debt market plays a positive role in raising capital for firms that are small in size or suffer
from financial distress, while it performs the negative function of issuing firms’ value falling by certain
provision embedded in equity-linked debt. Therefore, appropriate regulation to the adjustment of
conversion price of equity-linked debt including CB and BW can support to enhance the stability of
emerging capital markets that are relatively unreliable.

Funding: This research received no external funding.

Conflicts of Interest: The opinions in this paper correspond to the author and do not necessarily reflect the point
of view of Korea Exchange. The authors declare no conflict of interest.

Appendix A

Table A1. Variable Definitions.

Variable Classification Definition

Ln_asset Firm-specific Natural logarithm of total assets

Lev Firm-specific Debt ratio, calculated as the total debt divided by
total assets

Perf Firm-specific Operating cash flow divided by total assets

BTM Firm-specific Book-to-market ratio, calculated as book value of
common equity divided by market value

Stock_run-up Firm-specific Cumulative stock return over the window (−60, −4)
relative to the announcement date

Stock_vol Firm-specific
Stock return volatility calculated from daily return

over the window (−60, −4) relative to the
announcement date

CW Firm-specific Effective bid-ask spread measured following the
procedure suggested by Corwin and Schultz (2012)

Ln_maturity Issue-specific

Natural logarithm of the days between the
announcement date and the date on which

equity-linked debt issued is allowed to be converted
to the common stock

CV_prm Issue-specific
Conversion premium, calculated as the conversion

price divided by the stock price on five days prior to
the announcement date

GRT Issue-specific Dummy variable that equals to one if equity-linked
debt issued is guaranteed and zero otherwise

CP_prm Issue-specific
Coupon premium, calculated as the difference

between coupon rate and the risk-free rate, 3-year
maturity government bond yield

Market_run-up Market-specific Cumulative return of KOSPI index over the window
(−60, −4) relative to the announcement date

Market_vol Market-specific
Market volatility calculated from daily KOSPI index

return over the window (−60, −4) relative to the
announcement date

Refix Issue-specific, Target
Dummy variable that equals to one if refixing option
is embedded in equity-linked debt issued and zero

otherwise

DR Period
Dummy variable that equals to one if the issuance of
equity-linked debt announce from 2016 to 2018 and

zero otherwise
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Appendix B

1. Source: own calculations based on data from the Financial Supervisory Service (FSS) Disclosure
System of Korea

2. In the case of bond with warrant, if the stock price rises above the exercise price and the warrants
are exercised, then the new capital flows into the capital account and the company’s debt ratio
falls. This paper uses terms centered on convertible bond such as conversion price and conversion
rights for the unity and brevity.

3. Article 165-10(2) of the Financial Investment Services and Capital Markets Act of Korea stipulates
as follows: “In issuing bonds provided for in Article 516-2 (1) of the Commercial Act, no stock-listed
corporation may issue corporate bonds allowing a bondholder to transfer only the securities from the
preemptive right to new stocks through private placement, notwithstanding Article 516-2 (2) 4 of the
same Act. <Amended by Act No. 13448, Jul. 24, 2015>” Since the financial authorities allowed the
issuance of public-offering detachable BW again in 2015, only the issuance of privately-placed
detachable BW is currently restricted.

4. The consumer composite sentiment index is designed to determine the overall perception of
consumers of the economy. It is a composite index that utilizes individual indices for 6 consumer
sentiments, including current living standards, prospects for living standards, household income
outlook, consumption expenditure outlook, current economic judgment, and future economic
outlook. Since the relevant data are available from 2003, we implement the regression analysis
during the period from 2003 to 2018.

5. I further examine the market responses by dividing the full sample into speculative period and
investment period. The results are quantitatively and qualitatively similar that the negative
announcement effects are weakened during the speculative period. The results are not reported
here for the sake of brevity, but are available upon request.
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