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Abstract

We apply the methods of principle component analysis (PCA) and Wilcoxon’s signed rank test (WSRT) to
study influence of conversion of convertible bonds on corporate performance of different industries in China.
In this paper, 33 convertible bonds that were issued by non-financial sectors from 2002 to 2009 in China
with the convertible rate more than 50% within a year were selected as a research sample. In order to provide
a reference for the parties concerned, the influence of conversion of convertible bonds on corporate per-
formance in different industries was studied from the industrial properties point of review.
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1. Introduction

Convertible bonds began to appear after the establish-
ment of the stock market and started relatively late in
China. With the gradual improvement of institutional
securities, convertible bond has become one of the most
important financing tools for listed companies due to its
unique financial properties [1]. In recent years, scholars
in finance area have been mainly studying on the
changes of corporate performance through issuing con-
vertible bonds. However, few research has been done on
the influence of conversion of convertible bonds on cor-
porate performance [2]. In this paper, the influence of
conversion of convertible bonds on corporate perform-
ance in different industries was studied from the indus-
trial properties point of view.

2. Design of the Study

2.1. Data Sources and Sample Selection
Information of issuing bond and conversion of converti-
ble bond derive mainly from the bond network, relevant

index data come from Sohu Securities Network — an an-
nual report of listed companies disclosed publicly. Spe-
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cifically, from January 1, 2002 to December 31, 2009, a
total of 60 listed companies in Shenzhen and Shanghai
Stock Exchange issued 61 convertible bonds (Vanke
bond was issued twice), which were mainly distributed in
the steel, power, metal, transportation and silk industries.
Selection of this sample is based on the following criteria
[31:

1) Exclude the listed companies distributed in the fi-
nancial sector due to the comparability of financial indi-
cators;

2) Choose the listed companies whose conversion rate
is more than 50% within one-year period, taking into
account the fact that the greater conversion ratio, the
greater impact on performance of the company;

3) Listed companies issuing convertible bonds do not
withdraw from the market;

4) Listed companies are classified according to the
classification of three types of industries: primary, sec-
ond and tertiary.

There are 33 convertible bonds meeting the above four
criteria, none of these companies belongs to the primary
industry. A total of 21 companies have the nature of the
secondary industry mainly including steel, power, energy
and chemical industry and a total of 12 companies be-
long to the tertiary industry including real estate, phar-
maceutical, food and environmental protection, etc.
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2.2. Choice of Corporate Performance Indicators

According to the “Performance Evaluation of State-
Owned Capital Rules for the Operation” and the DuPont
Analysis System, the following six variables are selected
as major financial performance indicators to reflect the
financial performance of listed companies in profitability,
solvency, financial security, growth and competitive-
ness[4]. These variables are: ROTA(return on total as-
sets), ROE(return on equity), EPS(earnings per share),
OCFPS(operating cash flow per share), NPGR(net profit
growth ratio) and RGR(revenue growth ratio). Table 1
shows the detailed information of these variables.

2.3 Research Methods

The empirical research methods adopted in the paper are
the methods of PCA (Principal Component Analysis) and
WSRT (Wilcoxon’s Signed Rank Test).

PCA is a method which can combine many various
indicators into a few important composite indicators by
reducing dimensionality. In order to provide a compre-
hensive and systematic view for the performance of a
company, several representatives of corporate perform-
ance indicators are selected. But too many variables
cause computation burden and increase complexity of
analysis, so only principal components from multiple
indicators of performance are selected to calculate inte-
grated values [5]. Corporate performance can be exam-
ined by comparing integrated values of the year before
conversion, the current year of the conversion and the
following year after the conversion.

In reality, there are often indicators of different scales,
for example, return on total assets and earnings per share.
So all indicators of the same raw data must first be stan-
dardized to calculate the impact of the unit. Suppose that
X1, X,, -+, X, are the values of p standardized variables,
then there are p principle components given by

Table 1. Corporation performance indicators.

Variable

Code name Calculation method unit
1 ROTA net profit divided by average total assets %
2 ROE  net profit divided by average total equity %
3 EPS profits for common stock divided by RMB

number of ordinary shares
cash flow from operating activities
4 OCFPS divided by number of ordinary shares RMB
5 NPGR (profit for Fhe year - profit for the last %
year)/ profit for the last year
(operating income for the year -
6 RGR  operating income for the last year)/ %

operating income for the last year
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F=ay X, +ayX, +"'+ap1XP 1)
F, :a12X1+a22X2+---+ap2XP 2
Fo=a,X,+a,,X,++a,X, (P)

where a; =(ay;, az,,a,)° (i = 1,-,p) are the coefficients
of X:s, they are the eigenvectors corresponding the ei-
genvalues of the covariance matrix of X;:s, ;> 1,>> Ap,
In this article, six financial performance indicators or
variables are selected, i.e., p = 6, X; represents the total
return on assets, X, represents return on net assets, X3
represents earnings per share, X, represents operating
cash flow per share, Xsrepresents net profit growth ratio,
Xs represents revenue growth ratio, see Table 1 for de-
tails.

WSRT was proposed in 1945 by Wilcoxon [6]. This
method can compare two distributions in matched pairs
studies. The test is based on the sum of the ranks of the
positive or negative difference, where ranks are calcu-
lated for the absolute values of the differences. Specific
steps are: 1) calculate the difference between two sets of
paired data; 2) rank the absolute value of the difference;
3) find evidence of difference between the two samples
by comparing the sum of the positive ranks with the sum
of the negative ranks.

3. Empirical Analysis and Test
3.1 Principle Component Analysis

First, we conduct PCA to calculate the principle com-
ponents of the six performance variables for the com-
panies belonging to the second industry and tertiary
industry in three years: the current year, the last year
before conversion and the following year after con-
version. Table 2 shows the eigenvalues and percentages
of variance explained by the six principle components.
We see that there are two eigenvalues greater than 1 for

Table 2. The eigenvalues and percentages of variance
explained by the principle component for the performance
data of 33 convertible bonds in three years.

Last year Current year Following year
¢ b o b o b c
1 3156 52.608 2538  42.298 3.367 56.120
2 1.098 18.299 1366 22.762 1.347  22.450
3 0853 14.217 0.967 16.109 0.667 11.120
4 0545 9.088 0.772 12873 0.374 6.234
5 0240 3993 0.271 4525 0.151 2519
6 0.108 1.795 0.086  1.432 0.094 1.564

a. Principle component; b. Eigenvalue; c. Variance explained (%).
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each year’s data, we may use the first two principle com-
ponents to compare the performance of these companies
among three different years. To use WSRT, we can use
only one component each time. For simplicity, we choose
the first principle component for comparison.

The integrated value of corporate performance is
defined to be the first principle component, it is
calculated by the following models for the three different
years:
for the last year before conversion,

F,, =0.346X, +0.364.X, +0.287 X, +0.269.X,
+0.375.X; +0.264.X,

for the current year of conversion,
F. ... =0.359X, +0.468X, +0.313X, +0.323X,
+0.185X; +0.384X;

for the following year after conversion,
F =0.288X, +0.313X, +0.223X, + 0.342X,

Sfollowing
+0.326X, +0.218X,.

We put the values of the standardized variables into
the above models of principal components to calculate
synthetic value of corporate performance for the se-
condary industrial companies (as in Table 3) and the
tertiary industrial companies (as in Table 4) covering
three years.

3.2. Wilcoxon’s Signed Rank Test

After we obtain the integrated values of incorporate
performance, we use them to compare performance of
the secondary and tertiary industrial companies, respe-
ctively among three years. The results are presented in
Tables 5 and 6 for the secondary and tertiary industrial
companies, respectively.

From Table 5, we conclude that, at 0.05 level, there is
no significant change in the secondary industrial com-
panies’ performance through bond converting between
the current year and the last year before conversion (P-
value = 0.741). However, there is a significant change
between the following year after conversion and the
current year (P-value = 0.049), as well as between the
following vyear after conversion and the last year
(P-value = 0.039).

From Table 6, the P-values for the three comparisons
are 0.308, 0.814 and 0.583, respectively. Therefore, there
is not enough evidence to support any difference among
three years in the tertiary industrial companies’ perfor-
mance.

4. Conclusions

By using PCA and WSRT, we have compared the fina-
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Table 3. Integrated value of corporate performance for the
21 secondary industrial companies.

Cogvertible Last year Current year Following
onds year
Yangguang —-1.45553 -1.38787 -1.10226
Sichou 2 1.276141 0.215946 1.556081
Gangfan —-0.17451 —0.13636 0.84454
Gangdou 0.598213 0.676929 0.859609
Huadian -1.33076 -1.43263 —1.04485
Shanying -0.73723 -0.80867 0.014867
Guodian —0.3096 —0.20942 1.774106
Xigang -1.63687 -1.20677 0.889436
Huaxi -1.04041 -1.12857 0.64076
Hangang —0.53495 —0.49552 0.086848
Shougang -0.68861 -0.56343 -0.52382
Jianghuai 1.863197 2.06714 1.969261
Hualing 0.254042 0.315094 0.192337
Jinniu 1.36184 1.618188 1.061521
Haihua -0.51819 —0.54491 -0.47921
Chenming 0.616765 0.409879 0.317752
Nanshan 0.006679 0.134026 2.639698
Baogang -1.59088 -1.83875 0.411745
Liuhua -0.08025 —0.01485 -0.21267
Kainuo —0.22938 —0.30061 -0.50892
Shaogang 0.22899 0.136706 —4.22096

Table 4. Integrated value of corporate performance for the
12 tertiary industrial companies.

Convertible Last year Current year Following
bonds year

Yanjing -0.79602 -0.83915 0.096119
Fengyuan —0.74598 —0.76656 -3.39703
Fuxing —0.48639 —0.62008 0.409135
Qiaocheng 1.087829 1.307118 1.557437
Gehua 0.648057 0.676659 0.274056
Yinggang —-0.14764 —-0.0949 0.314609
Chuangye —0.84892 —0.85663 —-0.12972
Vanke 0.463253 0.599226 0.465185
Huafa 2.976158 3.570224 0.979465
Haoshang 0.698077 0.695659 -0.04143
Tianyao -1.73809 -1.79189 —0.42758

Zhonghai 3.199197 3.81487 3.91582
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Table 5. Ranks and Wilcoxon’s signed rank test for the
secondary industrial companies.

Rank Sample Mean  Sum of 4

Difference Name Size Rank Ranks statistics P-value
current year Negative 9 11.78 10600 -0.330 0.741
-lastyear pogive 12 1042 125.00
following  Negative 7 843  59.00 -1.964 0.049
curéﬁr;,ear Positive 14 1229  172.00
following Negative 6 917 5500 -2.103 0.035
-|a§(§,rear Positive ~ 15 1173  176.00

Table 6. Ranks and Wilcoxon’s signed rank test for the
tertiary industrial companies.

Rank Sample Mean  Sum of

Difference Name  Size Rank Ranks statétics P-value
current year Negative 6 433 2600 -1.020 0.308
-lastyear pogiive 6 867 5200
following  Negative 5 720 3600 -0.235 0.814
Cun};enir;/ear Positive 7 6.00 42.00
following  Negative 4 8.00 3200 -0.549 0583
-Ia)g?i/rear Positive 8 5.75 46.00

ncial performance of the secondary industry (mainly
including iron and steel, power, etc.) with that of tertiary
industry (mainly including the pharmaceutical, food, etc.)
covering three years, we find that the secondary indu-
strial companies had greatly improved their financial
performance through the conversion, while the tertiary
industrial companies had no significant improvement in
corporate performance. The possible causes are: 1) the
nature of property ownership has taken an important role.
Behavior of conversion has changed claim-liability rela-
tionship into investment relationship, which is a fun-
damental change in the role of stakeholders, that is, the
interests between the main bodies of property rights had
been re-contributed. Therefore, different levels of indu-
strial property ownership and the status of property rights
reforming decided the outcome of conversion. From the
current view of reality of China, the secondary industry,
as the focus of State-Owned Enterprise reform, compared
with the tertiary industry, has a better reforming of pro-
perty ownership and more efficient coordination of
stakeholders, Therefore, to some extent, the secondary
industries have higher vyields after conversion. 2) The
nature and scale of company also contribute to the vari-
ances. In general, company scale of steel and electric
power industry is relatively large, the size of the issued
of convertible bonds is correspondingly large compared
with the tertiary industry. In accordance to the conditions
of the issuing of convertible bonds, each issue amount
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should not be less than 100 million RMB, and asset-
liability ratio should be no more than 70% after the issue.
The secondary industrial companies release a huge
amount of convertible bonds and their financial burden is
relatively heavy due to interest charge. But because of
the conversion, they have no need to pay interest costs,
which directly increases companies’ profits. 3) Elasticity
coefficient of the profitability and debt-scale is also a
relevant factor. When EBIT (earnings before interest and
tax) rate is above the bond interest rate, the greater the
amount of bonds, the greater the profits to the share-
holders, that is, the interest expense of bonds is fixed
after its being issued, but the profit from the equity
converted from bonds is unknown. If EBIT is more than
its interest expense, the surplus of course adds the profit
of stockholders. In this case, debt results in a greater
financial leverage. Because the secondary industrial
companies have a large-scale debt as a whole and their
total debt-income ratio is relatively large, the secondary
industrial companies could lead to higher debt-income
level.

In our research, we have used 21 companies in the
secondary industrial area, while 12 in the tertiary indu-
strial area. They included all companies from 2002 to
2009 in the Chinese stock market, which issued con-
vertible bonds and their creditors changed claim-liability
relationship into investment relationship through the be-
havior of conversion. Although the sample sizes are mo-
derate or small, since we have used the Wilcoxon’s
signed rank test, the method is nonparametric and quite
robust, we believe that the above conclusion should
reflect the real influence of conversion of convertible
bonds on corporate performance in different industries in
China.
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