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Abstract
The sequential-ﬁnancing hypothesis advanced by Mayers [J. Financ. Econ. 47 (1998) 83]
suggests that convertibles are more valuable for issuing ﬁrms with focused activities. The hypothesis also suggests that ﬁrms may design their convertibles so that there are suﬃcient internal funds for future investment expenditures so as to avoid the costs of accessing capital
markets. This paper provides direct evidence for these two predictions. We ﬁnd that the stock
market responds more favorably to the announcements of convertible oﬀerings by focused
ﬁrms than to those by diversiﬁed ﬁrms. This ﬁnding holds even after controlling for other potential explanatory variables. We also ﬁnd that the issuing ﬁrmsÕ net new ﬁnancing is not signiﬁcantly diﬀerent from zero over the life of the convertible debt. Thus, our results provide
further support for the sequential-ﬁnancing hypothesis that convertible debt ﬁnancing is motivated by a desire to minimize security issue costs and agency costs of overinvestment for ﬁrms
with promising growth opportunities to ﬁnance a sequence of potential investment options.
Ó 2003 Elsevier B.V. All rights reserved.
JEL classiﬁcation: G14; G32
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1. Introduction
Convertible debt issues constitute an important source of corporate ﬁnancing
around the world. In particular, growth ﬁrms rely heavily on convertibles for new
*

Corresponding author. Tel.: +886-3-4638800x667; fax: +886-3-4354624.
E-mail address: fnschen@saturn.yzu.edu.tw (S.-S. Chen).

0378-4266/$ - see front matter Ó 2003 Elsevier B.V. All rights reserved.
doi:10.1016/S0378-4266(03)00117-1

1164

S.-C. Chang et al. / Journal of Banking & Finance 28 (2004) 1163–1183

capital. However, why ﬁrms use convertible debt remains unresolved. Previous research has provided several possible explanations. Using convertible debt ﬁnancing
may mitigate the Jensen and MecklingÕs (1976) asset substitution problem and the
MyersÕ (1977) underinvestment problem (Green, 1984; Jen et al., 1997). Convertible
debt ﬁnancing also helps resolve the disagreement between managers and debtholders regarding estimating the risk of a ﬁrmÕs activities (Brennan and Kraus, 1987;
Brennan and Schwartz, 1988), and it may be used as an indirect way of equity ﬁnancing when adverse-selection problems make a conventional stock issue unattractive
(Stein, 1992).
Recently, Mayers (1998) provides another rationale for using convertibles.
Mayers argues that a convertible debt plays a key role in ﬁnancing a ﬁrmÕs long-term
strategic investments due to its unique function in matching cash inﬂows with expected investment outlays. Speciﬁcally, Mayers demonstrates that convertibles are
the most cost-eﬀective way for ﬁrms with promising growth opportunities to ﬁnance
a sequence of potential investment options of uncertain value and timing since,
under certain conditions, convertibles simultaneously reduce security issue costs as
well as agency costs of overinvestment. The convertibles economize on issue costs
since conversion leaves funds inside the ﬁrms and reduces leverage when an investment option is valuable. They also control the overinvestment problem by returning
the funds to bondholders through redemption when the investment option is not
valuable.
The distinguishing feature of MayersÕ sequential-ﬁnancing hypothesis is that the
call provision, a common feature of convertibles, allows the ﬁrms to proceed with
their ﬁnancing plans by forcing conversion when the investment option is valuable.
Thus, evidence of investment and investment-related activity (i.e. ﬁnancing) timed
with bond conversions would support the sequential-ﬁnancing hypothesis. Mayers
backs the hypothesis by documenting signiﬁcant increases in capital expenditures
and new long-term debt ﬁnancing starting in the year of the call. Such evidence supports the conclusion that convertible conversions are designed to aid in the future
ﬁnancing of valuable real investment options.
For convertible debt to function well as a control device as described in MayersÕ
model, the correlation between the values of the ﬁrmÕs investment projects at each
investment stage is very important. As suggested by Mayers, convertibles are more
useful in reducing security issue costs and controlling the overinvestment problem
when values of the initial project and the future investment option have a strong positive correlation, a feature generally found in ﬁrms with focused activities. Consequently, the sequential-ﬁnancing hypothesis predicts that convertibles are more
valuable for focused ﬁrms. The sequential-ﬁnancing hypothesis also suggests that
ﬁrms may design the convertibles so that there are suﬃcient internal funds for future
investment expenditures in order to avoid the costs of accessing capital markets. If
the Mayers model is correct, then the sequential-ﬁnancing hypothesis predicts that
the issuing ﬁrmÕs net new ﬁnancing will not be positive over the life of the convertible
bonds.
These two predictions, however, have not been directly tested in the literature.
The purpose of this study is to provide direct evidence for these predictions. The ﬁrst
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prediction will be tested through the investigation of the stock marketÕs reaction to
announcements of convertible issues. To the extent that the capital market is persuaded that convertibles are a cost-eﬀective way for ﬁrms with promising growth opportunities to ﬁnance a sequence of potential investment options, it is likely to
respond more favorably to announcements of convertible debt oﬀerings by focused
ﬁrms. The second prediction will be tested by examining the issuing ﬁrmsÕ net new
ﬁnancing from the issuance of convertible bonds to their maturity or forced conversion. 1
To explore the sequential-ﬁnancing hypothesis, we have investigated a sample of
Taiwanese-listed ﬁrms that announced public oﬀerings of convertible debt during the
period 1990–1999. Much of the existing literature on convertibles focuses on data
from developed countries, and thus may reﬂect the speciﬁc environment in those
countries. Very little is known about convertibles in emerging markets. To further
the research, this paper intends to help ﬁll this gap by providing international evidence on the stock marketÕs reaction to announcements of convertible issues by Taiwanese ﬁrms. Taiwan represents one of the fastest-growing economies among the
Paciﬁc Rim countries and also attracts substantial investments from American, British, and other multinational ﬁrms. Thus, this study provides useful insights into the
determinants of the stock market response to announcements of convertible issues
by ﬁrms in high-growth economies. By way of comparison, our sample ﬁrms have,
on average, better growth opportunities than US convertible-issuing ﬁrms. Therefore, the use of Taiwanese data in this study helps investigate the sequential-ﬁnancing hypothesis since the cost-controlling function of convertibles is particularly
valuable for growth ﬁrms with uncertain future investment options.
Our results show that announcements of convertible debt oﬀerings by Taiwanese
ﬁrms are, on average, associated with signiﬁcantly positive abnormal returns. These
results are similar to those for Japan (e.g. see Kang and Stulz, 1996), but diﬀerent
from those for the US and UK which show a signiﬁcantly negative stock market reaction to announcements of convertibles (e.g. see Dann and Mikkelson, 1984;
Eckbo, 1986; Mikkelson and Partch, 1986; Hansen and Crutchley, 1990; Kim and
Stulz, 1992; Davidson et al., 1995; Jen et al., 1997; Abhyankar and Dunning,
1999). 2 We also ﬁnd that the stock market responds more favorably to the announcements of convertible oﬀerings by focused ﬁrms than to those by diversiﬁed
ﬁrms. This ﬁnding holds even after controlling for other potential explanatory variables. We also demonstrate that the issuing ﬁrmsÕ net new ﬁnancing is not signiﬁcantly diﬀerent from zero over the life of the convertible debt. Our results,
together with the empirical evidence documented by Mayers (1998), suggest that
convertible debt ﬁnancing is motivated by a desire to minimize security issue costs
and agency costs of overinvestment for ﬁrms with promising growth opportunities
to ﬁnance a sequence of major corporate investments of uncertain value and timing.
1
Net new ﬁnancing is deﬁned as new long-term debt and equity capital minus reﬁnancing of existing
long-term debt.
2
De Roon and Veld (1998) ﬁnd that announcements of convertibles for the Dutch market are, on
average, associated with insigniﬁcantly positive abnormal returns.
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The remainder of this paper is organized as follows. Section 2 discusses the
sequential-ﬁnancing hypothesis. Section 3 provides the sample selection and description. Section 4 examines the stock marketÕs reaction to announcements of convertible issues. Section 5 provides evidence on the issuing ﬁrmsÕ net new ﬁnancing
prior to maturity or forced conversion of convertibles. The ﬁnal section concludes.

2. The sequential-ﬁnancing hypothesis
The sequential-ﬁnancing hypothesis advanced by Mayers (1998) suggests that
convertibles are a cost-eﬀective way of ﬁnancing for ﬁrms with promising investment
opportunities. Managers of growth ﬁrms face the challenge of designing a ﬁnancing
strategy that minimizes the costs associated with funding not only the current projects but also the expected sequence of investment options that also require funds
if they are later proven to be proﬁtable. In MayersÕ two-period model, three debt ﬁnancing choices are available: sequentially issuing single-period straight debt, issuing
two-period straight debt, and issuing a convertible bond. 3 The problem for sequentially issuing single-period straight debt is that additional issuing costs of new security oﬀerings arise when the investment option matures into being valuable. 4 To
economize on issue costs, ﬁrms could alternatively issue two-period straight debt
to raise enough funds up front for both the current project and the investment option. This ﬁnancing choice, however, could result in the overinvestment (free-cashﬂow) problem discussed by Jensen (1986), since a second-period project will be
ﬁnanced, regardless of whether the investment option turns out to be valuable or
not. 5
The use of convertible debt ﬁnancing would be the optimal solution to solve this
sequential-ﬁnancing problem by both economizing on the issue costs and controlling
the overinvestment problem. If the investment option turns out to be valuable, then
convertible bonds would be converted into equity, leaving funds within the ﬁrm for
new investments and thus economizing on second-period issue costs. On the other
hand, if the investment option turns out not to be valuable, then no conversion occurs, and the funds are returned to bondholders through redemption, thus controlling the agency costs of overinvestment. Therefore, convertible debt ﬁnancing
enables management to match capital inﬂows with expected investment outlays.
For convertibles to function well as a control device as described in MayersÕ model,
however, the correlation between the values of the ﬁrmÕs investment projects at each
investment stage is important. Because the conversion value is inﬂuenced by both the
outcome of the initial investment and the value of the investment option, there exists
the possibility that the moneyness of the conversion value does not match the proﬁtability of the investment option. For instance, even though the investment option
3

Equity ﬁnancing is not considered, because of its high information (dilution) costs.
The issuing costs include both transaction costs and information costs.
5
Jensen (1986) argues that self-interested managers have incentives to misuse free-cash-ﬂow in valuedecreasing investments rather than distributing it to shareholders.
4
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turns out to be unattractive, convertible debtholders will still convert rather than accept redemption if the bond is in the money. In this case, convertible debt ﬁnancing
fails to control the overinvestment problem. Similarly, if the bond is out of the money
and the investment option turns out to be attractive, then additional security issue
costs are needed and hence, convertible debt ﬁnancing does not economize on issue
costs.
Therefore, convertible debt ﬁnancing will perform better in reducing security issue
costs and controlling the overinvestment problem when values of the initial project
and the future investment option have a strong positive correlation, a feature generally found in ﬁrms with focused (less diversiﬁed and hence more volatile) activities.
The sequential-ﬁnancing hypothesis thus predicts that convertibles create more value
for issuing ﬁrms with focused activities. Mayers (1998) does not oﬀer a direct test of
this hypothesis, but discusses the indirect evidence documented by Essig (1991)
whereby the volatility of the ﬁrmÕs cash ﬂow is positively related to the ﬁrmÕs propensity to employ convertibles. Our study aims to provide direct evidence for this prediction through the investigation of the stock marketÕs reaction to announcements
of convertible issues. To the extent that the capital market is persuaded that convertibles are a cost-eﬀective way for ﬁrms with promising growth opportunities to solve
the sequential-ﬁnancing problem, it is likely to respond more favorably to announcements of convertible debt ﬁnancings by ﬁrms with focused activities.
The sequential-ﬁnancing hypothesis also suggests that the issuing ﬁrmsÕ net new
ﬁnancing will not be positive over the life of the convertible bonds. The Mayers story
is one where the ﬁrms want to avoid the costs of accessing capital markets when capital needs are high. Therefore, if MayersÕ model is correct, then ﬁrms should design
the convertibles so that there are suﬃcient internal funds to satisfy the new investment expenditures. Our study also aims to provide direct evidence for this prediction
through the investigation of the issuing ﬁrmsÕ net new ﬁnancing prior to the maturity
or forced conversion of convertible bonds.

3. Sample selection and description
The results of this study are based on a sample of Taiwanese-listed ﬁrms that have
announced public oﬀerings of convertible debt ﬁnancing during the period from 1990
to 1999. The announcements have been collected from the Securities and Futures Institute Database (SFID) and the Excellent Business Database (EBD), which provide
news-service abstracts from major Taiwanese journals and magazines. 6 When a repeat announcement is found in a diﬀerent publication, the announcement that has
the earliest date is chosen, because this is the earliest date when the information about
the convertible debt issues by Taiwanese ﬁrms was publicly available. Our deﬁnition

6

SFID provides a broader coverage of corporate announcements than does EBD. However, the earliest
year for data to be available in SFID starts in 1997. Consequently, we have to rely on EBD for
announcements earlier than 1997.
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of announcement date (day 0) is the date of the publication in which the companyÕs
initial announcement appeared.
We include the initial announcements of convertible debt oﬀerings if data on the
issuing ﬁrms and convertible securities are available from SFID and the Taiwan Economic Journal (TEJ) Data Bank. Our sample comprises 109 announcements by 86
diﬀerent Taiwanese ﬁrms. All the convertible bonds in the sample are callable. Table
1 reports a distribution of our sample by time proﬁle, industry classiﬁcation, and call
protection period (CPP). There is some clustering of announcements during 1997–
1999. On a daily basis, however, the announcements are non-contemporaneous.
The convertible oﬀerings are distributed over a wide range of industries: fourteen
2-digit Standard Industrial Classiﬁcation (SIC) codes are represented. 7 Firms in
the electronics and construction industries represent about 60% of the announcements in the sample. Some concentration among speciﬁc industries is expected since
neither the distribution of investment opportunities nor their valuation should be
random across industries.
Table 1 also shows that most of the convertible bonds in our sample have a short
protection period. 8 About 90% of the issues are ﬁrst callable within 2 years of the
issue date and all of the issues are ﬁrst callable within 3 years of the issue date.
The average (median) time to ﬁrst call for our sample is 1.3 years (1 year), shorter
than the average (median) time to ﬁrst call of 2.1 years (2 years) for US convertible
issues as reported in Lewis et al. (1998). The short CPP in our sample is consistent
with MayersÕ (1998) hypothesis since the ﬁrmsÕ demand for sequential-ﬁnancing
should result in conversions over a short time frame.
We have also investigated the call provisions of the convertible issues in our sample. We ﬁnd that even after the CPP, the issuing ﬁrms are still not allowed to call
their convertible issues unless their share price exceeds the conversion price by a certain percentage (usually 50%) for a certain period of time (usually 30 consecutive
trading days). This additional condition would make the conversion-forced calls
of convertible debt more likely to occur when the investment opportunities are profitable. This is also consistent with MayersÕ (1998) model since it views convertibles as
a cost-eﬀective way for ﬁrms with promising growth opportunities to ﬁnance a sequence of potential investment options.
Table 2 reports the information on several explanatory variables used in this
study. Data are obtained from SFID and TEJ. The number of observations varies
because of data availability. Our primary measure of corporate focus is based on
the number of business segments reported in the ﬁrmsÕ annual ﬁnancial reports.
Our sample ﬁrms have two business segments on average and one business segment
at the median. The average level of corporate focus for our sample ﬁrms is close to
that for US ﬁrms as reported in Comment and Jarrell (1995).

7

The industry classiﬁcation obtained from TEJ is based on that used by the Taiwan Stock Exchange
(TSE). Totally, there are 21 2-digit SIC codes used by the TSE.
8
Data on CPPs for convertible bond issues are obtained from the issuing ﬁrmsÕ ﬁnancial statements.
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Table 1
Sample distribution of announcements of convertible debt oﬀerings by Taiwanese ﬁrms
Year
Panel A: Sample distribution by year
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
Total

Number

%

4
3
1
1
7
0
4
41
36
12

3.7
2.8
0.9
0.9
6.4
0.0
3.7
37.6
33.0
11.0

109

100.0

2
3
5
6
5
4
2
8
1
2
48
17
4
2

1.8
2.8
4.6
5.5
4.6
3.7
1.8
7.3
0.9
1.8
44.0
15.6
3.7
1.8

109

100.0

65
33
11

59.6
30.3
10.1

109

100.0

Industry
Panel B: Sample distribution by industry
Food
Plastic
Textile
Electrical
Wire and cable
Chemicals
Paper
Steel
Rubber
Automobile
Electronics
Construction
Transportation
Others
Total
CPP
Panel C: Sample distribution by CPP
CPP 6 1 year
1 year < CPP 6 2 years
2 years < CPP 6 3 years
Total

Notes: This table summarizes the sample distribution of announcements of convertible debt oﬀerings by
year, industry, and CPP. There are a total of 86 Taiwanese ﬁrms involved in 109 convertible debt issues
from 1990 to 1999. The announcements were collected from the SFID and the EBD, which provide newsservice abstracts from major Taiwanese journals and magazines. The industry classiﬁcation obtained from
the TEJ Data Bank is based on that used by the TSE. Data on CPPs for convertible bond issues are
obtained from the issuing ﬁrmsÕ ﬁnancial statements.

In addition to corporate focus, we also use data on TobinÕs q, debt ratio, volatility
of earnings, ﬁrm size, relative size of issue, runup, and the conversion premium ratio
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Table 2
Sample characteristics
Variables

N

Mean

Median

Standard deviation

Number of business segments
TobinÕs q
Debt ratio (%)
Volatility of earnings
Firm size (US$ million)
Relative size of issue (%)
Runup (%)
Conversion premium ratio

109
109
109
106
109
109
109
80

2.02
1.89
10.17
0.036
896
14.79
)0.39
1.05

1.00
1.76
8.10
0.030
545
14.00
0.37
1.01

1.67
0.55
9.27
0.026
995
7.76
13.97
0.07

Notes: The sample consists of 109 announcements of convertible bond issues by 86 Taiwanese ﬁrms from
1990 to 1999. Data were obtained from the SFID and the TEJ Data Bank. TobinÕs q is estimated as the
average ratio of the market value of the ﬁrmÕs assets to the book value of the ﬁrmÕs assets for the three
ﬁscal years before the announcement, where the market value of assets is estimated as the book value of
assets minus the book value of common equity plus the market value of common equity. Debt ratio is
long-term debt divided by book value of total assets for the year preceding the announcement. Volatility of
earnings is the standard deviation of the announcing ﬁrmÕs earnings before interest and tax divided by
total assets over the 5 years preceding the announcement. Firm size is the announcing ﬁrmÕs market value
of assets for the year preceding the announcement. The relative size of the issue is the total amount of a
convertible debt issue divided by the market capitalization of the issuing ﬁrm for the year preceding the
announcement. Runup is the 29-day cumulative abnormal returns from 30 to 2 days preceding the announcement. Conversion premium ratio is conversion price divided by the market price of the underlying
common stock, measured by the 30-day average closing price preceding the issue-approval date. The
number of observations varies, because of data availability.

for our sample ﬁrms. TobinÕs q has been widely used to distinguish ﬁrms with good
investment opportunities from those with poor investment opportunities. 9; 10 The
theoretical TobinÕs q is deﬁned as the ratio of a ﬁrmÕs market value to the replacement costs of its assets. Because of data availability, we estimate q as the ratio of
the market value of the ﬁrmÕs assets to the book value of the ﬁrmÕs assets, where
the market value of assets equals the book value of assets minus the book value
of common equity plus the market value of common equity. This simple measure

9
See, for example, Lang et al. (1989, 1991), Howe et al. (1992), Doukas (1995), Kang and Stulz (1996),
Chen and Ho (1997), Abhyankar and Dunning (1999), Lewis et al. (1999), and Chen et al. (2000).
10
To empirically distinguish the eﬀects of investment opportunities, a proxy for the proﬁtability of new
investment is needed. TobinÕs q is perhaps the most commonly used measure of growth opportunities
(Denis, 1994). The deviation of market value from replacement value will depend on the proﬁtability of
both the ﬁrmÕs assets in place and its expected investment opportunities. With scale-expanding investments
and decreasing marginal returns on capital, if new investment opportunities are expected to be proﬁtable,
then the ﬁrmÕs assets in place must also be proﬁtable and TobinÕs q will be high (Lang and Litzenberger,
1989). On the other hand, if the proﬁtability of the ﬁrmÕs assets in place is low, then its investment
opportunities will also be expected to earn a low rate of return and TobinÕs q will be low. Therefore,
TobinÕs q will be positively correlated with the proﬁtability of new investment. Note that there is no
necessary connection between the q ratio and the marginal proﬁtability of new investment opportunities.
However, it seems reasonable to follow Barclay and Litzenberger (1988) and Lang and Litzenberger (1989)
and assume that, on average, a measure of a ﬁrmÕs average proﬁtability of investment is positively
correlated with the marginal proﬁtability of new investment.
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of q for investment opportunities (the ‘‘pseudo q’’) has been widely used in previous
studies. 11 Our pseudo q variable is the average pseudo q for the three ﬁscal years
prior to the announcement. 12 The mean (median) q of our sample ﬁrms is 1.89
(1.76). Lewis et al. (1999) report a mean (median) q of 1.58 (1.33) for their sample
of US ﬁrms announcing convertible debt ﬁnancing. Thus, this suggests that our sample ﬁrms have, on average, better investment opportunities than the sample of US
convertible-issuing ﬁrms.
Following Mayers (1998) and Lewis et al. (1999), the debt ratio is measured by
long-term debt divided by the book value of total assets for the year preceding the
announcement. Volatility of earnings is the standard deviation of the announcing
ﬁrmÕs earnings before interest and tax divided by total assets over the 5 years preceding the announcement (as in Jen et al., 1997). Firm size is the announcing ﬁrmÕs market value of assets for the year preceding the announcement. Similar to Dann and
Mikkelson (1984) and others, the relative size of issue is the total amount of a convertible debt issue divided by the market capitalization of the issuing ﬁrm for the
year preceding the announcement. Runup is the 29-day cumulative abnormal returns
from 30 to 2 days preceding the announcement (as in Jen et al., 1997). 13 Finally,
similar to Dann and Mikkelson (1984), the conversion premium ratio is deﬁned as
the ratio of conversion price at announcement to the 30-day average of underlying
stock prices before the oﬃcial issue-approval date. 14

4. Stock markets reaction to announcements of convertible issues
4.1. Overall sample
We employ standard event-study methods to examine stock price responses to announcements of convertible debt oﬀerings, with data obtained from TEJ. The abnormal return is calculated as the diﬀerence between the actual return and an expected
return generated by the market model. Market model parameters are estimated over

11
See, for example, Denis (1994), Perfect and Wiles (1994), Barclay and Smith (1995a,b), Agrawal and
Knoeber (1996), Kang and Stulz (1996), Chen and Ho (1997), Abhyankar and Dunning (1999),
Holderness et al. (1999), Lewis et al. (1999), and Chen et al. (2000). Chung and Pruitt (1994) show that at
least 96.6% of the variability of TobinÕs q (based on Lindenberg and Ross, 1981) is explained by this simple
measure of q.
12
This follows the approach used in Lang et al. (1991), Chen and Ho (1997), and Chen et al. (2000). A
three-year average gives a better estimate of a ﬁrmÕs true q (Lang et al., 1989). Our conclusions in this
paper remain unchanged if the pseudo q variable over the last year prior to the announcement is used.
13
Our calculation of abnormal returns is described below.
14
Unlike Dann and Mikkelson (1984) who use the stock price at a speciﬁc date in deriving the
conversion premium ratio, we use the average stock prices during the 30-day pre-oﬀer period, because
TaiwanÕs stock market is generally regarded as more volatile relative to the US stock market. Many of our
sample ﬁrms reported conversion premium ratios based on this measure in their ﬁnancial statements. The
mean (median) conversion premium ratio for our sample ﬁrms is 1.05 (1.01), which is close to that for
US ﬁrms announcing public oﬀerings of convertible debt (Dann and Mikkelson, 1984).
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Table 3
Cumulative abnormal returns
Period relative to the
announcement

Mean abnormal return
(%)

t-Statistic

Proportion of positive
abnormal returns (%)

[)30, )2]
[)20, )2]
[)10, )2]
)1
0
1
[)1, 0]
[)1, 1]
[2, 10]
[2, 20]
[2, 30]

)0.39
0.53
0.84
0.17
0.25
0.42
0.42
0.83
)0.03
0.11
)0.59

)0.29
0.51
1.17
0.80
2.42**
2.10**
1.42
2.02**
)0.05
0.10
)0.47

51
51
47
53
50
50
49
55
47
46
43

Notes: The sample consists of 109 announcements of convertible debt oﬀerings by 86 Taiwanese ﬁrms
from 1990 to 1999. Cumulative abnormal returns are estimated using the standard market model procedure with the parameters estimated for the period 200 days to 61 days before the announcement. Day 0
in event time is the date of the publication in which the companyÕs initial announcement appears.
‘‘**’’ represents a 5% signiﬁcance level using a two-tailed test.

a period from 200 to 61 days before the initial announcements. The value-weighted
Taiwan Stock Exchange All-Share Index is used to measure market return.
Following Kang and Stulz (1996) and De Roon and Veld (1998), we examine the
cumulative average abnormal return for the 3-day announcement period (days )1 to
+1). Though the announcement-period comprising the day of announcement and the
day before is the one researchers typically focus on for US studies, this study pays
attention to the period that also includes the day after the announcement. Including
this additional day eliminates some of the microstructure eﬀects that could arise due
to order ﬂow imbalances on the day of the announcement and because of the existence of price limits (Kang and Stulz, 1996). The results of the event-study for the
entire sample are reported in Table 3.
The evidence shows that our sample ﬁrms experience signiﬁcantly positive abnormal returns for the day of announcement, for the day after the announcement and
for the [)1, 1] 3-day announcement-period. The average [)1, 1] announcementperiod abnormal return of our sample ﬁrms is 0.83%, signiﬁcant at the 5% level using
a two-tailed test, and 55% of the sample announcement eﬀects are positive. 15
The average [)1, 0] 2-day announcement-period abnormal return is also positive,
but it is not statistically signiﬁcant, probably due to the microstructure eﬀects as
mentioned above. No signiﬁcant abnormal returns are observed preceding and following the announcement-period. Our results are similar to those for Japan (Kang
and Stulz, 1996), but diﬀerent from those for the US and UK which show a significantly negative stock market reaction (Dann and Mikkelson, 1984; Eckbo, 1986;

15
We have also conducted signiﬁcance tests in Table 3 using the z-statistic, as described in Dodd and
Warner (1983). Similar results are obtained.
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Mikkelson and Partch, 1986; Hansen and Crutchley, 1990; Kim and Stulz, 1992;
Davidson et al., 1995; Jen et al., 1997; Abhyankar and Dunning, 1999).
Our positive average announcement eﬀect could be attributed to the deregulation
of TaiwanÕs bond market in the 1990s. Taiwanese ﬁrms were not allowed to issue
convertible bonds until 1990. Therefore, a ﬁrmÕs ﬁrst convertible issue after it becomes eligible may convey positive information to the market that a ﬁrm has promising prospects. Long-term shareholders may allow ﬁrms to access capital markets,
after they become eligible, only if their prospects are good enough that close monitoring of their actions through banks is no longer necessary (Hoshi et al., 1993; Kang
and Stulz, 1996). Since in our sample period about 78% of the sample ﬁrms were
allowed, for the ﬁrst time, to issue convertibles, our average announcement-period
abnormal return is signiﬁcantly positive.
Although not reported, we have also examined abnormal returns for ﬁrms that
already have convertible debt and ﬁrms for which the convertible debt issue appears
to be their ﬁrst one. The mean abnormal return for the ﬁrst-issue subsample is 1.29%,
statistically signiﬁcant at the 1% level. In contrast, ﬁrms that already have convertible debt experience an insigniﬁcant mean abnormal return of )0.78%. The mean difference between the abnormal returns for both groups of issues is statistically
signiﬁcant at the 5% level using a two-tailed test. This result is robust to possible deviations from non-normality, since it also holds for the non-parametric Kruskal–
Wallis test statistic. Therefore, consistent with the evidence for Japanese ﬁrms (Kang
and Stulz, 1996), deregulation could possibly explain the positive average announcement eﬀect for Taiwanese ﬁrms.

4.2. Analysis of subsamples based on corporate focus
To test the sequential-ﬁnancing hypothesis, the sample is divided into two subsamples based on the degree of corporate focus. In Panel A, Table 4, focused ﬁrms
are deﬁned as ﬁrms with a single business segment while diversiﬁed ﬁrms are those
with multiple business segments (as in Berger and Ofek, 1995; Comment and Jarrell,
1995; Denis et al., 1997; Rose and Shepard, 1997; Anderson et al., 2000). Of the 109
announcements of convertible debt oﬀerings in our sample, 68 were made by issuing
ﬁrms with a single business segment and 41 were made by those with multiple segments.
Panel A, Table 4, shows that focused ﬁrms have a signiﬁcantly positive average
(median) announcement-period abnormal return of 1.52% (1.09%). In contrast,
the average and median abnormal returns for the diversiﬁed ﬁrms are negative, although they are not statistically signiﬁcant. The mean diﬀerence between the abnormal returns for focused and diversiﬁed ﬁrms is statistically signiﬁcant at the 5% level
using a two-tailed test. This result is robust to possible deviations from non-normality, since it also holds for the non-parametric Kruskal–Wallis test statistic. These
ﬁndings are consistent with the prediction by the sequential-ﬁnancing hypothesis
that convertibles are more valuable for issuing ﬁrms with focused activities than
for those with less-focused activities.
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Table 4
Mean and median announcement-period abnormal returns for subsamples stratiﬁed according to corporate focus
Focused

Diversiﬁed

Panel A: Firms with a single business segment are considered to be focused ﬁrms
Mean abnormal return ¼ 1.52%
Mean abnormal return ¼ )0.31%
Median abnormal return ¼ 1.09%
Median abnormal return ¼ )0.30%
(2.58**, 0.04, 68)
()0.68, 0.50, 41)

Mean diﬀerence
1.84%
(2.19)**
[0.08]

Panel B: Firms with more than 75% of revenue coming from a single business segment are considered to be
focused ﬁrms
Mean abnormal return ¼ 1.53%
Mean abnormal return ¼ )1.17%
2.70%
Median abnormal return ¼ 1.19%
Median abnormal return ¼ )1.29%
(3.53)***
(2.98***, 0.01, 79)
()2.07**, 0.04, 26)
[0.01]
Notes: Three-day ()1, 1) announcement-period abnormal returns are estimated using the standard market
model procedure with the parameters estimated for the period 200 days to 61 days before the announcement. In Panel A, focused ﬁrms are ﬁrms with a single business segment while diversiﬁed ﬁrms are
those with multiple segments. In Panel B, focused ﬁrms are ﬁrms with more than 75% of revenue coming
from a single business segment. For each cell, we report the mean abnormal return, the median abnormal
return, and, in parentheses, the t-statistics, the p-value for the Wilcoxon z-statistics and the number of
observations. For the comparison of means, we report mean diﬀerence, the t-statistics in parentheses
assuming equal variances and the p-value for the non-parametric Kruskal–Wallis statistics in square
brackets. The results are similar with the assumption of unequal variances.
‘‘***’’ and ‘‘**’’ represent 1% and 5% signiﬁcance levels using a two-tailed test, respectively. The sample in
Panel B is smaller, because of limited data availability.

In Panel B, Table 4, focused ﬁrms are deﬁned as ﬁrms with more than 75% of sales
coming from a single business segment. 16 Under this alternative measure of corporate focus, 79 announcements of convertible debt oﬀerings were made by focused
ﬁrms and 26 were made by diversiﬁed ﬁrms. 17 The results in Panel B, Table 4,
are generally similar to those in Panel A, Table 4: Convertible debt ﬁnancing creates
more value for focused ﬁrms than for less-focused ﬁrms.
4.3. Cross-sectional regression analyses
Table 5 presents cross-sectional regression analyses of the announcement-period
abnormal returns for our sample. The t-values reported are computed with heteroskedasticity-consistent standard errors (White, 1980). 18 Following Berger and Ofek
(1995), Comment and Jarrell (1995), Denis et al. (1997), Rose and Shepard (1997),
16

We appreciate one anonymous referee for a helpful suggestion of this alternative measure of
corporate focus.
17
The sample in Panel B, Table 4, is smaller than that in Panel A, Table 4, because of limited data
availability.
18
The results are similar if we reestimate the regressions using weighted least squares, with the weights
equal to the reciprocal of the standard deviation of the market model residual, an approach used in Lang
et al. (1991).
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and Anderson et al. (2000), we use a dummy variable for corporate focus which is
equal to one for focused ﬁrms (i.e. those with a single business segment) and zero
for diversiﬁed ﬁrms (i.e. those with multiple business segments).
Model 1 includes the corporate focus dummy as the only explanatory variable. We
ﬁnd that the coeﬃcient for the focus dummy is positive and statistically signiﬁcant at
the 5% level. That is, the announcement eﬀect is more favorable for the focused ﬁrms
than for the diversiﬁed ﬁrms. This ﬁnding supports MayersÕ sequential-ﬁnancing hypothesis that convertibles are more valuable for issuing ﬁrms with focused activities
than for those with less-focused activities. The results in model 1 are consistent with
those of Panel A, Table 4.
To test the robustness of our results, we also replace the corporate focus dummy
by the following three alternative measures of corporate focus: (1) dummy equal to
one for ﬁrms with more than 75% of sales coming from a single business segment; (2)
the number of business segments; and (3) a revenue-based Herﬁndahl index, calculated as the sum of the squares of each segmentÕs revenue as a proportion of total
revenue. 19 The results are reported in models 2–4. As seen from Table 5, our results
are robust for various measures of corporate focus. The coeﬃcient for the number of
business segments is signiﬁcantly negative, while the coeﬃcients for the other two alternative measures of corporate focus are signiﬁcantly positive. That is, the stock
market responds more favorably to the announcements of convertible oﬀerings by
ﬁrms with focused activities. Our results in model 2 are consistent with those of Panel
B, Table 4.
The analysis so far does not control for other potential determinants of the stock
price reaction to the announcements of convertible debt issues. Previous research,
however, suggests that several other variables could aﬀect the announcement-period
abnormal returns of convertible debt oﬀerings. In Table 5, we also estimate multivariate regressions controlling for these variables. As suggested by SteinÕs (1992) backdoor-equity hypothesis, convertible debt ﬁnancing is more valuable for ﬁrms with
high-growth opportunities and limited additional debt capacity (or, alternatively,
high expected costs of ﬁnancial distress). Jen et al. (1997) and Lewis et al. (1999) examine stock price responses to announcements of convertible debt oﬀerings by US
ﬁrms and ﬁnd support for the backdoor-equity hypothesis. We use TobinÕs q here
to measure a ﬁrmÕs investment opportunities. High-q ﬁrms are regarded as ﬁrms with
good investment opportunities. Since ﬁrms with high ﬁnancial leverage and operational risk are expected to have a large expected cost of ﬁnancial distress, we measure
ﬁnancial leverage and operational risk by the debt ratio and volatility of earnings,
respectively (as in Jen et al., 1997). We expect market reaction to be positively related
to all of the above three variables.

19

Similar results are obtained if we use an asset-based Herﬁndahl index, computed in the same way
using the book value of identiﬁable assets of the segment. A revenue-based (an asset-based) Herﬁndahl
index reﬂects the degree to which sales (assets) are concentrated in just a few of the ﬁrmÕs business
segments. Thus, the closer the revenue-based (asset-based) Herﬁndahl index is to one, the more the ﬁrmÕs
sales (assets) are concentrated within a few of its segments.

1176

Variable
Intercept
Dummy equal to one for singlesegment ﬁrms
Dummy equal to one for ﬁrms with
more than 75% of revenue coming
from a single-segment
Number of segments
Revenue-based
Herﬁndahl Index
TobinÕs q
Debt ratio
Volatility of earnings
Log of ﬁrm size
Relative size of issue
Runup

Model
1

2

)0.0031
()0.69)
0.0183
(2.49)**

)0.0101
()2.04)**

3
0.0175
(2.66)***

4

5

6

7

)0.0215
()2.35)**

)0.0382
()0.34)

)0.0780
()0.98)

)0.0601
()0.49)

0.0255
(3.58)***
)0.0046
()7.91)***
0.0363
(2.92)***

0.0375
(2.79)***
0.0138
(1.85)*
0.1317
(2.59)**
)0.0088
()0.07)
)0.0016
()0.25)
0.0234
(0.40)
)0.0002
()0.27)

0.0393
(2.62)**

0.0400
(2.31)**
0.0235
(1.94)*
0.1497
(2.61)**
)0.0076
()0.04)
)0.0016
()0.19)
0.0022
(0.03)
)0.0003
()0.58)
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Table 5
Cross-sectional regression analyses of announcement-period abnormal returns

Reﬁnance dummy
Conversion premium
First issue dummy
Contamination dummy
Adjusted R2
F -statistic
Number of observations

0.034
4.77**
109

0.062
8.13**
109

0.022
3.44*
109

0.042
5.69**
109

0.055
1.88*
106

0.007
1.11
80

0.0030
(0.23)
)0.0001
()0.14)
0.0117
(0.98)
0.0010
(0.11)
0.056
1.73*
77

Notes: Three-day ()1, 1) announcement-period abnormal returns are estimated using the standard market model procedure with the parameters estimated for
the period 200 days to 61 days before the announcement. The revenue-based Herﬁndahl index is calculated as the sum of the squares of each segmentÕs revenue
as a proportion of total revenue. TobinÕs q is estimated as the average ratio of the market value of the ﬁrmÕs assets to the book value of the ﬁrmÕs assets for the
three ﬁscal years before the announcement, where the market value of assets is estimated as the book value of assets minus the book value of common equity
plus the market value of common equity. Debt ratio is long-term debt divided by book value of total assets for the year preceding the announcement.
Volatility of earnings is the standard deviation of the announcing ﬁrmÕs earnings before interest and tax divided by total assets over the 5 years preceding the
announcement. Firm size is the announcing ﬁrmÕs market value of assets for the year preceding the announcement. The relative size of the issue is the total
amount of a convertible debt issue divided by the market capitalization of the issuing ﬁrm for the year preceding the announcement. Runup is the 29-day
cumulative abnormal returns from 30 to 2 days preceding the announcement. Reﬁnance dummy takes a value of 1 when convertible issues are used to
reﬁnance debt and zero otherwise. Conversion premium ratio is conversion price divided by the market price of the underlying common stock, measured by
the 30-day average closing price proceeding the issue-approval date. First issue dummy equals one when the convertible debt issue is the ﬁrst one and zero
otherwise. A contamination dummy variable is included for those events with other contemporaneously announced information. The t-values in parentheses
are calculated with heteroskedasticity-consistent standard errors (White, 1980).
‘‘***’’, ‘‘**’’, and ‘‘*’’ represent 1%, 5%, and 10% signiﬁcance levels, respectively. The numbers of observations in models 5–7 are smaller, because of missing
data on some of the control variables.
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0.0044
(0.37)
0.0004
(0.50)
0.0090
(0.83)
0.0024
(0.26)
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Firm size is included in the regression model, as a proxy for the degree of information asymmetry. Brennan and Kraus (1987), Brennan and Schwartz (1988), Constantinides and Grundy (1989), and Stein (1992) argue that convertibles are useful in
mitigating the problem of information asymmetry. Since many researchers (e.g. see
Kang and Stulz, 1996; Abhyankar and Dunning, 1999; Lewis et al., 1999) suggest
that information asymmetry is likely to be more severe for small ﬁrms, we expect
market reaction to be negatively related to ﬁrm size. We also control for the relative
size of a convertible issue. Miller and Rock (1985) theoretically link issue size with
the strength of a securityÕs signal to the market, and Mikkelson and Partch (1986),
Jen et al. (1997), Lewis et al. (1999), and others empirically demonstrate this link
for convertible debt oﬀerings.
Following Jen et al. (1997) and Lewis et al. (1999), we include runup, as calculated
by the 29-day cumulative abnormal returns before the oﬀering announcement, in the
model in order to reveal if the size of the pre-oﬀer stock price performance is related
in any systematic way to the marketÕs response to the announcement. A dummy variable for the stated purpose of convertible debt oﬀerings is also included in the model
since Mikkelson and Partch (1986) report that convertible debt oﬀerings by US ﬁrms
that reﬁnance debt receive substantial negative market reactions. This reﬁnance
dummy variable takes a value of 1 when convertible issues are used to reﬁnance debt
and zero otherwise. 20
We also control for the conversion premium ratio. Jen et al. (1997) use the conversion premium to measure how much of the convertibleÕs value lies initially in
itÕs equity or option component. They ﬁnd that the stock market responds less favorably to those convertible issues that are more like equity than debt. To control
for the deregulation eﬀect as mentioned before, we have also included a ﬁrst issue
dummy that equals one when the convertible debt issue is the ﬁrst one and zero otherwise. Finally, a ‘‘contamination dummy’’ is used to control for ‘‘contaminated’’
events where there are simultaneous announcements. 21
In models 5–7, Table 5, we estimate multivariate cross-sectional regressions of the
announcement-period abnormal returns controlling for these factors where the degree of corporate focus is measured by the revenue-based Herﬁndahl index. 22 Although not reported, our results are similar if the other three alternative measures
of corporate focus are used. Model 5 includes the control variables of TobinÕs q, debt
ratio, volatility of earnings, ﬁrm size, relative size of issue, and runup, while model 6
includes the rest of the control variables. Model 7 includes all the control variables.
Results in models 5–7 are consistent with those in models 1–4. After controlling
for other potentially inﬂuential factors, the sequential-ﬁnancing hypothesis still
holds. The coeﬃcient for the revenue-based Herﬁndahl index is signiﬁcantly positive.
That is, convertibles are more valuable for issuing ﬁrms with focused activities than
for those with less-focused activities.
20

Eleven observations stated that their convertible issues were used to reﬁnance debt.
Forty-two observations had contemporaneous announcements.
22
The numbers of observations in models 5–7 are smaller because of missing data on some of the
control variables.
21
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The only control variables that are statistically signiﬁcant are TobinÕs q and debt
ratio. 23 Firms with high-growth opportunities and expected costs of ﬁnancial distress
are found to beneﬁt more from convertible issues. The results are consistent with
SteinÕs (1992) backdoor-equity hypothesis. Our ﬁnding of a positive relationship between the announcement eﬀects and TobinÕs q is also consistent with MayersÕ (1998)
sequential-ﬁnancing hypothesis. MayersÕ model views convertibles as a cost-eﬀective
way for ﬁrms with promising growth opportunities to ﬁnance a sequence of potential
investment options. The model is only valid if ﬁrms have valuable growth opportunities. Consequently, MayersÕ sequential-ﬁnancing hypothesis also predicts that convertibles are more valuable for ﬁrms with high-growth opportunities. 24
5. Issuing ﬁrms net new ﬁnancing over the life of convertible debt
We also examine the issuing ﬁrmsÕ incremental ﬁnancing over the life of convertible bonds. We ﬁrst compute incremental ﬁnancing for each sample ﬁrm in each year
from the time of convertible debt issuance to its maturity or forced conversion,
where incremental ﬁnancing is deﬁned as new long-term debt and equity capital
minus reﬁnancing of existing long-term debt. The data are obtained from the TEJ
Data Bank. We then compute the average and median amount of incremental ﬁnancing, as well as the fraction of ﬁrms where incremental ﬁnancing is non-positive,
for our sample in each year prior to maturity or forced conversion of convertibles.
Table 6 presents the results.
As shown in Table 6, we ﬁnd that for each year following the convertible debt offerings, the mean amount of incremental ﬁnancing is insigniﬁcantly diﬀerent from
zero prior to maturity or forced conversion. The median amount of incremental ﬁnancing is always zero in each year after the convertible issues. In addition, the majority of the sample ﬁrms do not show any positive net new ﬁnancing in each year
prior to maturity or forced conversion. The fraction of ﬁrms where incremental ﬁnancing is non-positive ranges from 50% to 81%. The evidence suggests that most
of the convertibles in our sample are successfully designed to avoid excess ﬁnancing
costs as described in the sequential-ﬁnancing hypothesis.
6. Conclusion
The sequential-ﬁnancing hypothesis advanced by Mayers (1998) suggests that convertibles are more valuable for issuing ﬁrms with focused activities. The hypothesis
23

We have also looked at the residual volatility as an alternative measure of information asymmetry (as
in Krishnaswami and Subramaniam, 1999). We estimate the residual volatility as the standard deviation of
residuals in the market-adjusted daily returns in the year preceding the announcement of the convertible
bond issue. We ﬁnd that this alternative proxy for information asymmetry has no signiﬁcant explanatory
power and the conclusions in this study remain unchanged.
24
We have also included industry dummies in the multivariate regressions to control for potential
industry eﬀects. The conclusions in this study remain unchanged.
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Table 6
Issuing ﬁrmsÕ incremental ﬁnancing prior to maturity or forced conversion of convertibles
Years after issuance

1

2

3

4

5

6

Number of observations
% of ﬁrms with zero or negative
incremental ﬁnancing
Mean amount of incremental
ﬁnancing (US$ million)
t-Statistic
Median amount of incremental
ﬁnancing (US$ million)
Wilcoxon p-value

109
72

94
73

53
72

19
68

16
81

44

38

60

50

2

7

8

9

15
67

7
57

6
50

0
–

152

36

47

–

0.35
0

0.32
0

0.25
0

0.36
0

0.26
0

0.38
0

0.54
0

0.44
0

–
–

0.65

0.83

0.58

0.76

0.87

0.82

0.89

0.89

–

Notes: This table presents the distribution, by year, of the ﬁrmsÕ incremental ﬁnancing from the issuance of
convertible bonds to their maturity or forced conversion, where incremental ﬁnancing is deﬁned as new
long-term debt and equity capital minus reﬁnancing of existing long-term debt. The data are obtained
from the TEJ Data Bank. There are 86 Taiwanese ﬁrms involved in 109 convertible debt issues from 1990
to 1999.

also suggests that ﬁrms may design the convertibles so that there are suﬃcient internal
funds for future investment expenditures so as to avoid the costs of accessing capital
markets. This paper provides direct evidence for these two predictions using a sample
of convertible issues by Taiwanese ﬁrms.
The use of Taiwanese data in this study provides important international evidence
and adds to our understanding of issues relevant in diﬀerent business environments.
Capital markets in countries on the Paciﬁc Rim have attracted increasing attention
from both practitioners and researchers, and Taiwan is an excellent representative of
one of the fastest-growing economies in this region. This paper thus provides useful
insights into the determinants of the stock market response to announcements of
convertible issues by ﬁrms in high-growth economies. Therefore, our results on the
Meyers model are generalizable over other fast-growing economies, such as Hong
Kong, South Korea, and Singapore. The results in this paper are also generalizable
over the developed economies, such as the United States and the United Kingdom.
The use of Taiwanese data in this study helps examine the sequential-ﬁnancing hypothesis since the cost-controlling function of convertibles is particularly valuable
for growth ﬁrms with uncertain future investment options. Therefore, our results
on the Meyers model may be applicable to those high-growth ﬁrms in the developed
economies.
In this paper we ﬁnd that announcements of convertible debt oﬀerings by Taiwanese ﬁrms are, on average, associated with signiﬁcantly positive abnormal returns. We
also ﬁnd that the stock market responds more favorably to the announcements of
convertible oﬀerings by focused ﬁrms than to those by diversiﬁed ﬁrms. This ﬁnding
holds even after controlling for other potential explanatory variables. We also show
that the issuing ﬁrmsÕ net new ﬁnancing is not signiﬁcantly diﬀerent from zero over
the life of the convertible debt. Thus, our results provide further support for the sequential-ﬁnancing hypothesis that convertible debt ﬁnancing is motivated by a desire
to minimize security issue costs and agency costs of overinvestment for ﬁrms with
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promising growth opportunities to ﬁnance a sequence of major corporate investments of uncertain value and timing.
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