Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 December 2017 d0i:10.20944/preprints201712.0053.v2

1 Article

> The Effects of Operational Structure Change on

Performance after Seasoned Equity Offerings
Chihyoun Ahn', Mi-Ok Kim?, Hyung-Rok Jung®

!First Author. Part-time Lecturer, School of Management, Kyung Hee University.

Address: #603 Orbis Hall, 26, Kyungheedae-ro, Dongdaemun-gu, Seoul, 02447, Republic of Korea.
E-mail: ahnch2013@khu.ac.kr

2Corresponding Author. Assistant Professor, Department of Tax Accounting, Baewha Women'’s University.

© 00 N O U b~ W

Address: #2505 Jung Sim Kwan, 34 1st street, Pirundaero, Jongno-gu, Seoul, 03039, Republic of Korea.
10 E-mail: 10141@baewha.ac kr

11 3Coauthor. Associate Professor, School of Management, Kyung Hee University.

12 Address: #404 Orbis Hall, 26, Kyungheedae-ro, Dongdaemun-gu, Seoul, 02447, Republic of Korea.

13 E-mail: jhrjhr@khu.ac.kr

14 *Correspondence. Email: 10141@baewha.ac kr; Tel: 82-2-399-0726

15

16  Abstract: Sustainability is directly linked to firms’ survival in competitive markets. To survive, firms need
17  extra capital, and seasoned equity offerings (SEOs) are one sustainability strategy. Additional resources
18  from SEOs leads to changes in firms’ operational structure, which brings future sustainability. This study
19  investigates whether there is sustainability in firms’ operational structure and the effects of sustainable
20  development on operational performance and market reaction. We measure the operational structure
21 change of firms as three proxies: 1) the rate of increase in the number of operating segments, 2) the Berry—
22 Herfindahl index using the ratio of sales of each operating segment out of total sales, and 3) the size of net
23 investment in plant and equipment. Our results show that operational structure change has a statistically
24 significant and positive correlation with long-term operating performance. In addition, there is no
25  significant stock price response at first, but the operating performance in the next term is perceived as a
26  favorable factor after 3 years. The results show that there are different responses in the stock market toward
27  operational structure change. The empirical results confirm that firms with SEO have sustainable
28  development in operational structure and that markets recognize firms’ sustainability strategy arising from

29 SEQOs.

30
31  Keywords: seasoned equity offerings; sustainable development; cumulative abnormal return; operational
32 structure change

33
34 1. Introduction

35 To survive, the firm needs extra capital, and seasoned equity offerings (SEOs) are one sustainability
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36 strategy. SEOs is a new equity issue by an already publicly traded company. Additional resources from
37  SEOs lead to changes in a firm's operational structure, which makes the firm’s future as a going concern
38  sustainable. This study investigates whether there is sustainability in firms’ operational structure and the
39  effects of sustainable development on operational performance and market reaction.

40 Previous studies identify various causes of stock price response before and after SEOs. For example,
41 high correlation with negative stock returns after SEOs is found for rights issue size based on the price
42 pressure hypothesis [1], the debt ratio by substitution hypothesis [2,3], and discretionary accrual before
43 SEOs [4,5]. On the contrary, high correlation with positive stock returns before and after SEOs is found for
44 the old shareholder forfeiture rate based on investment opportunities hypothesis [6], stock price compared
45  tointrinsic value [7], and market price discount rate by the old shareholder interest hypothesis [8,9].

46 However, previous studies have conducted only partial analysis, and not comprehensive analysis, on
47  SEOs and stock price response. In particular, there are insufficient empirical studies on long-term stock
48  price and operating performance after SEOs. Therefore, this study investigates how operational structure
49  change, in addition to the causes identified by previous studies, can explain operating performance and
50  stock price after SEOs.

51 Firms attempt to change their operational structure for sustainable development with the resources
52 they secure from SEOs. For example, they attempt corporate diversification strategies, such as new plant
53  and equipment investments, expansion of their current fields of operation, and entry into new fields.
54  However, considerable amounts of time and cost are required in the process of building a new operational
55  structure. Thus, operating performance during that period is likely to be lower than that in previous
56  periods. Furthermore, performance due to operational structure change appears after stock price
57  formation, which results in a decline of stock price after SEOs.

58 This study examines whether firms with SEOs achieve sustainability from changing operational
59  structure and whether the market recognizes firms’ sustainability strategy from SEOs. There are many
60  incentives for SEOs. Corporate sustainability is one of those incentives. The way of increasing sustainability
61  is giving new response for new circumstances. Redesigning corporate structure could be answer for new
62  circumstances. That is, changing business segment, such as expansion, integration, or discontinued
63  business is direct actions for corporate’s sustainability. Suzzane [10] mentioned the relation between
64  sustainability and organizational change, but not an empirical paper. Thus, we use operational structure
65  change as a proxy for sustainability.

66 This study measures the operational structure change of firms using three variables: 1) the rate of increase
67  in the number of operating segments, 2) the Berry—Herfindahl index using the ratio of sales of each

68  operating segment out of total sales, and 3) the size of net investment in plant and equipment. The samples
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69  consist of 286 corporations listed on the Korea Composite Stock Price Index (KOSPI) market and the Korea
70  Securities Dealers Automated Quotations (KOSDAQ) market from 1997 to 2011 with a financial year-end
71 at the end of December. Recently, the rights offering has emerged as a matter of concern to the government
72 and investors because firms have chosen to issue a rights offering to overcome their financial distress.

73 To the best of our knowledge, the study of the relation between operational change from SEOs and
74 operational performance has not been done in Korea so far. Also, the prior researches focus on not the
75  comprehensive factors but the certain factor which affects operating performance and market reaction after
76  SEOs. Therefore, we examined the relation between operational change and operational performance and
77  market reaction including comprehensive factors as control variables using Korean data.

78 Our empirical results are summarized as follows. First, we find a positive relationship between
79  operational structure change for sustainable development and long-term operating performance.
80  Furthermore, we find that stock prices reflect the sustainable organizational structure development as a
81  favorable factor 3 years after an SEO.

82 The remainder of this paper is structured as follows. In Section 2, the research hypothesis is established
83  based on previous studies about the performances and the effects of SEOs. In order to test the hypotheses,
84  Section 3 suggests a testing model to verify the correlation between the performance of SEOs and
85  operational structure change. In addition, the selection process is described for the samples used for the
86  empirical analysis of this study. Section 4 presents the empirical results of this study, and Sections 5 and 6

87  present the discussion and conclusion, respectively, based on the overall summary and empirical results.

88 2. Literature Review and Hypothesis

89 Theories about SEOs presented by previous studies on the long-term decline of stock price and
90  operating performance after SEOs can be categorized as follows. First, there is the price pressure hypothesis
91  proposed by Scholes [11]. New stock issues bring excess supply to the market and thus, occur at a low price
92  according to a downward-sloping demand curve. An unexpected increase in stock supply results in a fall
93  of stock price in the long run, and the decline is proportional to the size of the rights issue. Asquith and
94  Mullins [1] support the price pressure hypothesis by proving that the fall of stock price on the day of SEO
95  announcement and the size of SEOs are positively correlated. However, Masulis and Korwar [3] and Bhagat
96  and Frost [2] present contrary results, casting doubt on this hypothesis. Meanwhile, Kang [12] claims that
97  during economic depression, the quantity of stocks from rights issues caused a great burden and
98  encouraged the stock price to fall.
99 The second category is the substitution hypothesis proposed by Galai and Masulis [13]. If the debt
100  ratio is decreased by SEOs, existing creditors receive higher debt at lower risk. Therefore, this transfers the

101  wealth of existing shareholders to creditors, thereby resulting in a fall of the stock price. Masulis and
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102 Korwar [3] claim that the stock price due to SEOs and the debt ratio are positively related, thereby
103  supporting the substitution hypothesis. On the other hand, Asquith and Mullins [1] support the price
104  pressure hypothesis, as there is no statistically significant relationship between the two variables when the
105  size of SEOs is controlled.

106 The third category is the signaling hypothesis proposed by Leland and Pyle [14]. If there is information
107  asymmetry between investors and the manager, the investors observe the decisions made by the manager,
108  who has more information, in order to obtain information about the firm [15]. For example, the decision to
109  undertake an SEO is a signal to reduce managerial stock ownership for investors, which serves as an
110  unfavorable factor in the stock market. Moreover, the increase of agency costs due to reduced managerial
111 stock ownership might have a negative impact on the stock market [8]. Meanwhile, Rangan [5] reports that
112 firms that level up profits by increasing discretionary accruals before SEOs end up facing a bigger fall of
113 stock price in the long run, and points out that earnings management before the announcement of SEOs
114  provides wrong information to investors. In summary, prior research suggests that SEOs have a negative
115  impact on stock prices.

116 The fourth category is the investment opportunities hypothesis proposed by McConnell and
117  Muscarrella [16], modified from the signaling hypothesis. A manager considers SEOs only when financing
118  with debts is insufficient. Therefore, SEOs indicate that there is an investment opportunity that guarantees
119  sufficient profitability despite its subsequent disadvantages. Thus, SEOs are considered positive
120  information about sustainable development in future performance, thereby serving as a favorable factor in
121 the stock market. Yoon [6] uses the investment opportunities hypothesis to explain that the announcement
122 of SEOs in Korea is accepted favorably in the short term. Yoon [6] sets the old shareholder forfeiture rate at
123 the point of SEOs as a proxy for the excellence of investment opportunities, and claims that the positive
124 excess return for 2 days after the announcement shows a positive relationship with the power loss rate.
125  Myers and Majluf [7] support the investment opportunities hypothesis, claiming that new stocks are issued
126 when the expected future cash flows are big enough even after reflecting the negative effects of rights issues,
127  whereas bonds are issued on contrary prospects. Moreover, Chung and Jeong [17] report that stock price
128  rather went up after SEOs if information asymmetry is relatively low. Yoon [18] reports that there is a
129  statistically significant and positive excess earning rate on the day of the announcement for issuers after the
130  abolition of the market price discount issuance system, but that rate does not show a statistically significant
131  correlation with future operating performance of the issuers. Yoon [18] thereby claims that the investment
132 opportunities hypothesis is not supported.

133 The fifth category is the old shareholder interest hypothesis. In the US, the wealth of old shareholders

134  can be transferred to a third party if new stocks are issued by public offering. However, if new stocks are
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135 issued with market price discount in the allotment of old shareholders, as in Korea, the benefit relevant to
136  the discounted amount belongs to old shareholders, thereby serving as a favorable factor in the short term
137  [8]. However, in the case of preferred dividend of employee stock ownership association, the wealth
138  transfer of old shareholders serves as an unfavorable factor [8]. The market price discount issuance system
139  applying various discount rates is implemented up until 1990 in Korea, but since 1991, it has become
140 completely liberalized, and thus, the effect cannot be anticipated.

141 Loughran and Ritter [4] analyze long-term stock returns of 3,702 companies that issued SEOs from
142 1970 to 1990, and report that stock returns of those who invested in issuers are 15% for 3 years and 33.4%
143 for 5 years depending on the holding period, but the stock returns of those who invested in non-issuers are
144 48% for 3 years and 92.8% for 5 years. This indicates that the returns from the issuers are lower by 33
145  percentage points for 3 years and 59.4 percentage points for 5 years. Moreover, Spiess and Affleck-Graves
146  [19] compared the stock returns of firms organized by matching the stock returns of SEO issuers from 1975
147  to 1989 with industry and firm size, and produced similar results to those of Loughran and Ritter [4].

148 According to previous studies that analyze SEO issuers from 1987 to 1998 in the Korean market
149  [18,20,21], there is a statistically significant and negative excess earning rate for 1-3 years after SEOs, and
150  stock returns fall even more as time passed.

151 When we review recent research, interesting evidence related to performance of firms after SEOs.

152 Using SEOs in India, Deb [22] finds that declining equity performance is mainly due to the deterioration
153  inoperating performance after such an issue. Further, firms with more available free cash flows and greater
154  perceived growth opportunities show higher declines. Deb [22] concludes that Indian firms tend to time
155  the market and engage in value-destroying activities.

156 However, Dutta [23] examines whether underperformance following Australian SEOs does not hold
157  when the definition of ‘long-run’ or the methods to measure the abnormal returns are changed. The
158  empirical analysis reveals that the underperformance of Australian SEOs is highly significant when the
159  BHAR method is employed. However, these underperformances tend to disappear using value-weighted
160 by market capitalization. Using on the evidence, authors argue that the long-run underperformance of
161  Australian SEOs is sensitive to the methods used to measure the abnormal performance.

162 Interestingly, Johnson et al. [24] study the effects of SOEs on the issuers’ partners. Because the partners
163  might have the financial dependence of the issuers, the consequences of SOEs affect on not only issuers but
164  also partners(supply chains). Our results are largely consistent with the customer revelation hypothesis.
165  We hypothesize that SEOs reveal adverse information about an issuer's major customers and find that
166 issuers and their large customers experience negative returns on SEOs announcements. These results are

167  more pronounced when customers have higher levels of information asymmetry and when customer-


http://dx.doi.org/10.20944/preprints201712.0053.v2
http://dx.doi.org/10.3390/su10010088

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 December 2017 d0i:10.20944/preprints201712.0053.v2

6 of 22

168  supplier relationships are particularly important. Large customers of issuers experience larger declines
169  sales, operating performance in post-SEOs, and credit ratings than large customers of non-issuers. Also,
170  SEOs issuer sales to large customers and relationship duration significantly decline.

171 Walker et al. [25] find that the announcement return associated with an SEOs is relatively greater when
172 the SEOs is preceded by issuers whose purpose of SEOs is investment. This suggests that firms state their
173 intention to invest the proceeds of SEOs build credibility with the market, allaying possible agency
174 concerns.

175 Yang et al. [26] report that financial constraints and financial distress risk lead firms to report greater
176  earnings around SEOs and report different performance in the long run. authors show that earnings
177  managing firms with financial constraints perform well but high distress risk firms perform poorly after
178  SEOs. These results suggest that financially constrained firms signal their post-issue profitability releasing
179  information of operational inflexibility, while those with high distress risk inflate earnings to benefit from
180  raised capitals.

181 Young and Wu [27] study the effects of firms’ pre-issue investment levels and changes in institutional
182  ownership on their long-run performance after SEOs. They find that the under-investing and over-
183  investing firms are likely to underperform and that changes in institutional ownership before SEOs
184  positively relate to firms’ long-run performance.

185 In summary, previous studies have reported negative excess earning rates for 1-5 years after SEOs,
186  and stock returns become even lower as time passes. Moreover, long-term operating performance after
187  SEOs declines compared to before, and even more as time passed. The long-term fall of stock price and
188  operating performance has a statistically significant and positive correlation.

189 Previous studies provide various causes for stock price response before and after SEOs. For example,
190  there is a high correlation between the negative price earnings ratio in the stock market after SEOs and
191  rights issue size based on the price pressure hypothesis [1], debt ratio by the substitution hypothesis [2,3],
192 and discretionary accrual before SEOs [5]. There is a correlation between the positive price earnings ratio
193  before and after SEOs and the old shareholder forfeiture rate based on the investment opportunities
194  hypothesis [6], stock price compared to intrinsic value [7], and market price discount rate by the old
195 shareholder interest hypothesis [8,9]. Market conditions at the point of rights issue [12] and data
196  environment of rights issuers [17] are correlated with stock returns after SEOs.

197 However, these studies conducted only partial analysis, not comprehensive analysis, on SEOs and
198  stock price response. In particular, there is insufficient empirical research on long-term stock prices and
199  operating performance after SEOs. Therefore, this study analyzes whether operational structure change, in

200  addition to the causes identified by previous studies, can explain the long-term fall of stock prices and


http://dx.doi.org/10.20944/preprints201712.0053.v2
http://dx.doi.org/10.3390/su10010088

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 18 December 2017 d0i:10.20944/preprints201712.0053.v2

7 of 22

201  operating performance after SEOs.

202 Operational structure change is an inevitable process of sustainable development. Firms attempt to
203 change their operational structure with the resources they secure from SEOs. For example, they attempt to
204  incorporate diversification strategies, such as new plant and equipment investments, expansion of their
205 current fields of operation, and entry into new fields. However, considerable amounts of time and cost are
206  required in the process of building a new operational structure. Thus, operating performance during that
207  period is likely to be lower than that before. This phenomenon has appeared in previous research about
208  corporate diversification and mergers [28]. Furthermore, performance due to operational structure change
209  appears after stock price formation, which results in the decline of stock price after SEOs. However, such
210  low operating performance and under-performance in stock returns is a temporary phenomenon, and if a
211 new operational structure is developed, there will be high operating performance in the long term, which
212 islikely to be perceived as a favorable factor in the stock market, according to the investment opportunities

213 hypothesis.

214  Similarly, there are evidence that diversification tends to have higher firm performance at the
215  beginning of investment. The firms with diversification have greater returns and cost savings from
216  sharing and transferring asset and capabilities from economies of scope(Chari et al. [29]). Also,
217 Kuppswamy and Villalonga [30], and Hann et al. [31] show operational structure change measured

218 by related or unrelated diversification increase the value of firms, and have lower cost of capital.

219 Therefore, this study sets the following hypotheses based on previous studies and operational
220  structure change.

221 [H-1]: There is no correlation between operational structure change and long-term operating performance
222 after SEOs.

223 [H-2]: There is no correlation between operational structure change and long-term stock returns after SEOs.
224 Operational structure change in these two hypotheses is measured by the level of corporate
225  diversification and the size of plant and equipment investment. The level of corporate diversification is
226  measured by the Berry—Herfindahl index, which uses the number of operating segments and the ratio of
227  sales of each operating segment out of total sales. Klein and Lien [32] claims that empirical studies of
228  diversification tend to conflate the effects of diversification and organizational complexity, and
229  organizational complexity can be measured by segment counts in industry. Klein and Lien [32] predicts
230  that after SEOs, increased capitals could be used to change operational structures of rights offering firms
231 and that one of the changes in operational structure would be found in diversification strategy so that we
232 use the methods in Comment and Jarrell [33] and jin [34]; the number of segments, and revenue based the
233 Berry-Herfindahl index. In general, the Berry-Herfindahl index indicates the market concentration of the

234 industry, butin this study it is used to determine the degree of diversification of the business in which firms
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235  enter the business. The size of plant and equipment investment is measured by net investment in plant and
236  equipment.

237 [H-1] verifies whether operational structure change explains the long-term operating performance
238  after SEOs even when reflecting the explanatory factors proposed by previous studies (e.g., rights issue
239 size, debt ratio decrease, and earnings management size).

240 [H-2] verifies whether operational structure change explains the long-term stock returns after SEOs
241  even when reflecting the explanatory factors proposed by previous studies (e.g., return on equity level,

242 return on equity change, and excess earning rate in the past year before SEOs).

243 3. Materials and Methods
244 3.1 Research Methodology

245  3.1.1 Empirical Model of Operating Performance

246 The following regression model in Eq.(1) is developed to verify [H-1].

247 AROA; s = ag + B, " AOPCH; o + B, TAC; s + B3 MTB; s + B, - ASales; s + XDummies + ¢
248 —Eq.(1)

249 where,

250 AROA; 5; = the change rate of operating performance for firm i, from year s to year f,

(ROA;1—ROA;,) (ROA;2—ROA; ) (ROAL-,3—ROAL0).

251 1) AROAi,Ol = ROAi'O "y 2) AROAI:,OZ = ROALO "y 3) AROAi,03 = ROALO

252 AOPCH,; i,=the change rate of operational structure firm i, from year s to year ¢,

253 1) AN_Seg; 5= the change rate of the number of operating segments of firm i, from year s to year £,

254 2) ABHI; ;= the change rate of the Berry-Herfindahl index by operating segment sales of firm i, from
1 j Sales;t, 2 1 j Sales;,j 2 Sal _ i sales f

255 year s to year = —Xj=1 (Sal—eslt) —1=2 (m) , Sales;; ;= segment | sales for

256 firmiinyear t, Sales; .= total sales for firm i in year t;

257 3) ACap_Exp; =the change rate of capital expenditure for firm 7, from year s to year ¢

_(Cap_Expt—Cap_Exp;s)

258 SEOs Amountss (Cap_Exp;, — Cap_Exp; ;)=accumulation the net investment in plant and
259 equipment from year s to t, SEOs_Amounts; ;=total amount of SEOs of firm i in year s;
.. Net i is—O0 ti h flow;

260 TAC; ;= total accrual of firm i in year s _(Net Income,s—Operating cash OWL’S);

, Average total asset;

.. Market val Equity;

261 MTB; s= market-to-book ratio of firm i in year s = arket value of Equl Yis,

’ Book value of Equity;

. Sales; —Sales; s
262 ASales; = sales growth rate of firm i in year s = (Salesis is=1).
’ Salesjs—q

263 ZDummies= year dummy, industry dummy.

264
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265 We establish Model (1), using total accruals and sales growth and growth opportunity from Cohen and
266  Zarowin [35] and Rangan [5]. Operating performance, which is the dependent variable, is the unexpected
267  return on assets by deducting s year return on assets from ¢ year return on assets. The level of corporate
268  diversification and plant and equipment investment are key explanatory variables to verify [H-1]. This
269 study used TACis, MTBis, ASalesis as control variables affecting operating performance.

270 Operational structure change is measured by the level of corporate diversification and plant and
271  equipment investment. The level of corporate diversification is measured using the following two indexes
272 [33]. The first is the change in the number of operating segments (AN_Segis). The second is the change in
273 the Berry-Herfindahl index based on sales (ABHIis). This is the sum of sales that are first divided according
274  toeach operating segment by total sales and squared. The Berry—Herfindahl index is a typical method used
275  tomeasure the level of corporate diversification. If there is one operating segment, BHI;s has the value of 1,
276  and a higher level of corporate diversification results in convergence to 0. For convenience of interpretation,
277  the Berry-Herfindahl index is deducted from 1 so that higher corporate diversification indicates the value
278  closer to 1. Plant and equipment investment (A Cap_Expis) is calculated by accumulating the net investment
279  in plant and equipment (= increase of plant asset — decrease of plant asset) from year s to ¢, and dividing it
280 by the amount of SEOs in year s.

281 The process of building a new operational structure with the resources secured from SEOs requires a
282 considerable amount of time and cost. Thus, the operating performance during that period is likely to be
283 lower than before. However, this low operating performance is a temporary phenomenon in the process of
284  building a new operational structure, and once the new structure is established, there might be high
285  operating performance in the long term. Therefore, the signs of the coefficients of AN_Segis«, ABHI;s+ and
286  ACap_Expis are not as predicted.

287 TAG:s is total accrual in year s, and this amount has lower durability than cash flows; thus, profits in
288  the next term are lower if the performance of the current term is adjusted according to the accounting
289  choices made by the manager [4]. Therefore, the bigger the amount of the total accrual, the lower the
290  operating performance is expected to be in the next term. MTBis is the measure of investment opportunities
291  or growth, and thus, the higher it is, the higher the operating performance is expected to be in the next term.
292 ASalesis is the sales growth rate, and the higher the growth rate in the current term is, the higher the future
293 operating performance is expected to be. EDummies represents year and industry dummies.

294  3.1.2 Empirical Model of Abnormal Return

295 The following regression model Eq.(2) is developed to verify [H-2]:

296 BAHR; s+ = ag + ;- AOPCH; o + B, - Num_Issue; s + 3 - ADebt; o + B4 - Forfeiture; g

297 +ps - Discount; s + XControls + XDummies + ¢ —Eq.(2)
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298 where,
299 BAHR,; ;,=buy-and-hold returns for firm i, from year s to year t;
300 Num_Issue; ;= the number of outstanding shares at SEO for firm i in year s;

Totaldebt;; Totaldebt;
301 ADebt; ;= the change rate of debt ratio for firm 7, from year s to year ¢ —(Toml as;ziili d::;?sl asseti's) ;
Total asset; ;

302 Forfeiture; ;=old shareholder forfeiture rate at seasoned equity offering for firm 7 in year s;
303 Discount; ;= market discount rate at seasoned equity offering for firm iin year s;
304 XControls=AROA; &, TAC; 5, MTB; 5, ASales; ; in Eq.(1);
305 Other variables are as defined for Eq.(1).
306
307 Following the models in Loughran and Ritter [4] and Rangan [5], we put operational structure change

308  variables in Model (2), along with other key variables from prior research such as number of outstanding
309  shares (Scholes [11]), debt ratio(Asquith and Mullins), old shareholders’ forfeiture rates(Leland and Pyle
310  [14]; Yoon [6]), and discount rate(Jung [8]). We use control variables that might affect stock returns such as
311 sales growth and market-to-book ratio, total accruals, return on assets. Monthly earnings rates are
312  measured and accumulated from April year s to March year t to measure the stock performance after SEOs.
313  The level of corporate diversification and plant and equipment investment in Eq.(2) are key explanatory
314  variables to verify [H-2]. The process of changing to a new operational structure with the resources secured
315  from SEOs requires a considerable amount of time and cost. Thus, the operating performance during that
316  period is likely to be lower than before. Since the performance due to operational structure change appears
317 after the point of stock formation, stock prices fall after SEOs. However, this fall of stock returns is a
318  temporary phenomenon, and it might be perceived as a favorable factor in the stock market according to
319  the investment opportunities hypothesis. Therefore, the signs of the coefficients of AN_Segis, ABHI;s and
320  ACap_Expis are not as predicted.

321 This study implements the variables presented in previous studies as control variables in order to
322 determine whether operational structure change can explain operating performance and stock price after
323 SEOs. The size of stock issuance at the point of SEOs (Num_Issueis) is a variable to test the price pressure
324  hypothesis proposed by Scholes [10], and the increase of stock supply leads to the fall of that stock price in
325  thelong run; thus, the bigger the rights issue size is, the more likely there is to be a fall of stock prices [1,24].
326 The increase rate of debt ratio (ADebtis) is based on the substitution hypothesis proposed by Galai and
327  Masulis [13]. If the debt ratio decreases owing to SEOs, existing creditors receive higher interest at lower
328  risks. Therefore, the decrease of debt ratio according to SEOs results in the transfer of the wealth of existing

329  shareholders to creditors. Thus, a higher debt ratio leads to lower stock returns.
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330 The old shareholder forfeiture rate at the point of SEOs (Forfeitureis) is to test the old shareholder
331  interest hypothesis. According to Yoon [6], a higher old shareholder forfeiture rate leads to greater loss of
332 old shareholders due to SEOs. Therefore, to make up for the loss, there must be higher net present value of
333  new investments. Issuing an SEO means that the net present value of investment might bring profits even
334 after making up for the loss of shareholders, and thus, there is a positive correlation between the old
335  shareholder forfeiture rate and the excess returns.

336 The market price discount rate at the point of SEOs (Discountis) is based on Jung [8] and Shin [9]. SEOs
337 by the shareholder allotment method do not affect stock prices in the US, but they are perceived as a
338  negative signal in Korea because of the market price discount rate, which is one of the institutional
339  characteristics of SEOs in Korea. Therefore, there is evidence that if the stock split effect accompanied by
340  excessive market price discount rate is controlled in Korea, SEOs might result in a fall of stock prices, as in
341 the US.

342 3.2 Sample Selection

343 Samples used in this study are non-financial firms listed on the KOSPI and KOSDAQ from 1997 to
344 2011 with a financial year-end at the end of December. SEOs in the financial sector are excluded because
345  they arelikely to be issued according to external or non-financial decisions, such as government regulations,
346  instead of financial decisions [9,21].

347 Data on SEOs are collected using the Korea Listed Companies Association database (TS-2000). The
348  following samples are excluded from the first data extracted. First, third-party allotment is eliminated,
349  because it is decided by a policy factor [21], and has low profitability and stock price and thus, is mostly
350  used when it is impossible to issue general SEOs or there is a need for equity participation of those in a
351 special relationship with the firm, such as the government, joint ventures, or clients, which is differentiated
352 from general SEOs. In particular, SEOs through third-party allotment are in many cases abused by marginal
353  firms to avoid being kicked out of the market, as a means to finance the acquisition of managerial rights,
354  and for expedient investments, rather than being used for their original purposes, such as implementing
355  new technology of normal businesses, improving financial structure, and attracting foreign capital [35].
356 Second, small amounts less than 1 billion KRW are excluded. If the amount is less than 1 billion KRW,
357  the firm is not subject to submit a registration statement. Moreover, this is mainly used by firms facing
358  difficulties in financing from other sources owing to their weak financial structure, thereby possibly
359  resulting in benefits for long-term stock returns after SEOs.

360 Third, firms that issued SEOs within 3 years of listing are excluded in order to avoid the fall of returns of
361 the first stocks in public offering, as suggested by Kim and Byun [37]. For the same reason, the samples

362  excluded the cases in which there are SEOs in the succeeding 3 years of issuing SEOs in order to eliminate
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363  their interdependency [38]. The following are the reasons of this sample condition[10]. First, this condition
364  can avoid serious dependence of statistical tests (e.g., multiple SEOs conducted by one firm can have the
365 same explanatory variables in regressions). Second, firms with frequent SEOs are likely to have high growth
366  or potential financial problems. Including such firms may yield biased inferences since their performance
367 comes from other reasons (e.g., certain hot industries) rather than SEOs. Therefore, the number of samples
368  inour study is relatively small compared to previous literature.

369 Data on stock prices, stock returns, and financial data are collected using KIS-VALUE provided by

370  Korea Investors Service. The total number of samples is 286.

371 3.3 Descriptive Statistics

372 Table 1 shows the basic statistics of variables used in this study. The amount of funds financed through
373 SEOs (SEOs_Amount;s) is 30 billion KRW on average, and 680 billion KRW at maximum. AROAio is (-)1%,
374 AROAin is2%, and AROAi is 1%. This result is different from previous studies claiming that long-term
375  operating performance falls after SEOs. BAHR:iz is (-)3%, BAHR;12 is 11%, and BAHR;13 is7%, showing no
376  long-term under-performance.

377 AN_Segio is38%, AN_Segio is52%, and AN_Segios is31%. ABHIio1 is (-)4%, ABHIiz is2%, and ABHIies
378  is7%, showing an increase. ACap_Expio increased to95%, ACap_Expie to 140%, and ACap_Expies to as high
379 as192%.

380 On the other hand, the debt ratio due to SEOs (ADebtis) did not decrease, which suggests that SEOs
381  and debt issuance are carried out at the same time. The market-to-book value (MTBis) is 1.59 on average.

382  The sales growth rate of SEO issuers (ASalesis) is on average 21%, and the maximum is 1,453%.

383
384 Table 1. Descriptive statistics
Variables Mean Std.Dev. Minimum 1I#quartile Median 39quartile Maximum

SEOs_Amountis 3039 8896 1.10 518 966 19.00 68064
AROAin 0.01 025 265 0.04 0.01 003 125
AROAie 002 023 -1.74 004 000 006 123
AROA;s 001 023 -164 005 000 007 133
BAHR:: 003 054 087 040 012 019 238
BAHR® 011 034 093 050 011 041 312
BAHR® 008 099 094 058 0.19 040 464
AN_Segin 038 1.00 060 000 000 025 400
AN_Segie 052 153 067 000 000 033 900
AN_Segis 031 089 067 000 000 033 400
ABHIn 004 041 -1.00 020 003 008 190
ABHIw 002 049 079 023 001 016 227
ABHIys 007 056 070 028 000 026 215
ACap_Expin 095 173 232 010 040 121 966

4Cap_Expie 140 266 377 015 063 166 1443
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ACap_Expus 192 353 372 016 080 251 1952
TAGs 004 014 072 010 002 005 028
Num_Issueis 14.85 125 11.56 1417 14.89 1570 1868
ADebtin 013 062 064 008 002 015 467
ADebtie 013 055 080 010 003 019 376
ADebtys 013 059 084 015 004 024 335
Forfeituress 001 004 000 000 000 0.00 031
Discountss 1768 1370 000 000 2500 30.00 50.00
MTB;s 159 186 009 064 111 182 1455
ASalesis 021 095 083 005 010 028 1453
385 1) See Appendix 1 for the definition of variables.
386 2) To control for outliers in the sample, all the variables are winsorized for the upper and lower 1%.
387 4. Results of Multi-regression Analysis
388 Table 2-Table 4 show the empirical analysis results for [H-1]. Table 2 shows the correlation between

389  operating performance (AROAin) and operational structure change 1 year after SEOs. Operational
390  structure change is measured by the level of corporate diversification and plant and equipment investment.
391  Model (1) used ASegio as the first corporate diversification variable. The coefficient of ASegio is statistically
392  significant and negative at (-)0.042. This implies that the operating performance immediately after SEOs is
393  lower because of the investment that occurred in the process of building a new operational structure
394  through corporate diversification. The coefficients of ABHIi0, which is the second measurement variable of
395  corporate diversification, and of ACap_Expin, which is the measure of plant and equipment investment
396  coefficient, turn out not to be significant. Model (4), which considers all values of operational structure
397  change, shows that the coefficient of ASegio is statistically significant and negative, thereby implying that
398  operational structure change due to the increase of operating segments has a negative correlation with the
399  operating performance of the current term.

400 As proved by previous studies, the coefficient of TACio s statistically significant and negative, whereas

401  the coefficients of MTBio and ASalesio are statistically significant and positive.

402
403 Table 2. Operating performance analysis at 1 year after SEOs
AROA;s(s=0, t=1)=ao+frr AOPCHisr+r TACisHBMTBistfr ASalesistEDummies+e
Variables Model () Model (2) Model (3) Model @)
ASegio 0042%  (253) - - - - 0048%  (2251)
AOPCH;m  ABHIin - - 0.024 0.64) - - 0028 (065
ACap_Expin - - - - 0.004 (045) 0.002 027)
TACp Q600%*  (B8l) 0603** (H76) D612  (H8G) D607 (H83)
MTBip 0018*  (232) 0016 (207) 0017 (2150 0018% (239
ASalesip 0032* (206  0032% (202) 0031* (196 0031* (199
F-value 3.61%* 331%* 330%* 336"
Adjusted R? 0.198 0.180 0.179 0194
# of obs. 286 286 286 286

404 1)**,* and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
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405  2)t-valuesare specified in parentheses.
406 3) For brevity, intercept, year and industry dummies are not reported.
407 4) See Appendix 1 for the definition of variables.
408
409 Table 3 shows the correlation between operating performance (AROAie) and operational structure

410  change 2 years after SEOs. Contrary to the results in Table 2, the coefficient of ASegie in Model(1) is
411  statistically significant and positive at 0.027. Model (4), which considers all values of operational structure
412 change, shows that only the coefficient of ASegio is statistically significant and positive. This implies that
413  operational structure change through SEOs is positively correlated with long-term operating performance,

414  especially in terms of corporate diversification.

415
416 Table 3. Operating performance analysis at 2 years after SEOs
AROAis(s=0, t=2)=avotfrr AOPCH;st+rTACistsMTBistfr ASalesistEDununies+e
Variables Model (1) Model 2) Model 3) Model @)
ASegie 07*  (251) - - - - 0033 (289)
AOPCHie  4BHIie - - 0017  (056) - - 0048 (152)
ACap_Expie - - - - 004  (087) 0005 (09K
TACo Q707 (750) 0692 (724) 069 (727) 0697 (739)
MTBjp 0.005 067) 0.005 066) 0.004 059) 0.004 (053)
ASalesip 0me*  (180)  0029% (2000 0028* (1970 0027 (191
F-value 379 349 351% 365
Adjusted R? 0209 0191 0192 0213
# of obs. 286 286 286 286

417 1)**,** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
418 2) t-values are specified in parentheses.

419 3) For brevity, intercept, year and industry dummies are not reported.

420 4) See Appendix 1 for the definition of variables.

421

422 Like Table 3, Table 4 also shows that operational structure change and long-term operating
423  performance has a statistically significant and positive correlation. The coefficient of ABHI;03 in Model (2) is
424  statistically significant and positive at 0.043. Model (4), which considers all values of operational structure

425  change, also shows that the coefficient of ABHI;os is statistically significant and positive.

426
427 Table 4. Operating performance analysis at 3 years after SEOs
AROA;s(s=0, t=3)=ar+frr AOPCH;st+>TACis+B>MTBist+e ASalesis+EDunmies+e
Variables Model (1) Model ) Model (3) Model (4)
ASegios 0.001 004 - - - - 0016 078)
AOPCHis ABHliss - - 0.043* (173) - - 0052 (190)
ACap_Expias - - - - 0000 (009 0001 (018)
TACp 0495 (504) 0488 (501) 0494  (H4) 0488  (4.RW)
MTBy 0012 (163 0011 (156 0012 (162 0010  (145)
ASalesip 0015 (LO2) 0015 (L04) 0015 (LO2) 0015 (LO2)

F-value 1.9 205 1.92%* 1.9
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Adjusted R? 0.080 0.091 0.080 0.086
# of obs. 286 286 286 286
428 1)**,* and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
429 2) t-values are specified in parentheses.
430 3) For brevity, intercept, year and industry dummies are not reported.
431 4) See Appendix 1 for the definition of variables.
432
433 Table 5-Table 7 show the empirical analysis results for [H-2]. Table 5 shows the correlation between

434 stock returns (BAHRio1) and operational structure change 1 year after SEOs. Models (1), (2), and (3), which
435 individually use ASegio, ABHIio, ACap_Expio, all show values that are not significant. However, Model (4),
436  which considers all values of operational structure change, shows that the coefficient of ABHIio is
437  statistically significant and negative at (-)0.164. This implies there is under-performance in stock returns in

438  terms of operational structure change.

439
440 Table 5. Stock return analysis at 1 year after SEOs
BAHR;s(s=0, t=1)=ao+fr AOPCH;srf>Num_Issueistf3s ADebtisr+frForfeitureistf5 Discountis
+XControlstEDummies+e
Variables Model (1) Model 2) Model 3) Model @)
ASegin 0013 (035 - - - - 0044 (107)
AOPCHion  ABHIion - - 0116 (145 - - 0164 (-1.80)
ACap_Expio - - - - 0029 (155 0027 (148)
Num_Issue 0020 (078 0023 (091) 0012 (046) 0019 (071)
ADebtion 0072 (130) 0073 (133 0062 (1L13) 0067 (121)
Forfeiturei 1749% (2200 1e00% (202) 1795% (228) 1725%  (218)
Discountio 0003 (093 0003 (L09 0003 (08) 0003 (102
F-value 302 310" 312 304+
Adjusted R2 018 0191 0192 0.1%
# of obs. 286 286 286 286

441 1)**,* and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
442 2) t-values are specified in parentheses.

443 3) For brevity, intercept, control variables, year and industry dummies are not reported.
444  4)See Appendix 1 for the definition of variables.

445

446 Table 6 shows the correlation between stock returns (BAHRinz) and operational structure change 2
447  years after SEOs. Similar to Table 5, the correlation between operational structure change and stock returns
448  isnotsignificantin Models (1), (2), and (3). In particular, Model (4), which considers all values of operational
449  structure change, shows no significant correlation between operational structure change and stock returns.

450
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451 Table 6. Stock returmn analysis at 2 years after SEOs

BAHR;os=0, t=2)=0tir AOPCHs-f3»Num_Issueis+fs ADebt;s+f. Forfeitureis+fisDiscount;s
+LControls+EDummies+e
Variables Model (1) Model (2) Model (3) Model (@)
ASegie 002 (132 - - - - 0051 (121)
AOPCHi»  ABHIie - - 0063  (058) - - 0014 (012
ACap_Expie - - - - 0015 (080) 0015 (081)

Num_Issuen 0038 (098 006 (091) 0032 (08) 0032 (080)
ADebtie 0072 (08 0078 D8 008 (0% 0078 (089
Forfeiturep 0257 (021) 0317 (025 0280 0220 019 (016
Discounti 0010  (223) 0011 (225 0010% (2190 0010% (212
F-value 3424 336 337 3228
Adjusted R? 0214 0210 0210 0210
# of obs. 286 286 286 286

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

453 2) t-values are specified in parentheses.

454 3) For brevity, intercept, control variables, year and industry dummies are not reported.

455 4) See Appendix 1 for the definition of variables.

456

457 Table 7 shows the correlation between stock returns (BAHR;03) and operational structure change 3

458  years after SEOs. ABHIios in Model (2) has a statistically significant and positive correlation with stock
459  returns, and Cap_Expics in Model (3) has a statistically significant and positive correlation with stock returns.
460  Therefore, the correlation between operational structure change and stock returns is not formed when SEOs

461  areissued, but appears afterward.

462
463 Table 7. Stock retum analysis at 3 years after SEOs
BAHR:s(s=0, t=3)=ao+fir AOPCH;st+Num_Issueis+f3> ADebtist+fsForfeitureistfsDiscountis
+LControls+EDummies+e
Variables Model (1) Model (2) Model (3) Model @)
ASegis 0014 (018) - - - - 004 065)
AOPCHjis  ABHlIis - - 0213*  (201) - - 0227+ (201
ACap_Expis - - - - 0062 (376)  0.060** (368)
Num_Issuep 0059 (1249 006 (119 001 (045 0018 (0.39)
ADebtis 0119 (117) 0103 (101) 0151 (152) 0132 (-132)
Forfeiturei 2136 (145) 2022 (139 -15%  (111) -145%6 (-1.01)
Discountio 0006 (1100 0006 (1070 0004 (O70) 004 (0.65)
F-value 2.7 2.86"* 329 324
Adjusted R? 0160 0173 0204 0211
# of obs. 286 286 286 286

464 1), * and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.
465 2) t-values are specified in parentheses.

466 3) For brevity, intercept, control variables, year and industry dummies are not reported.
467 4) See Appendix 1 for the definition of the variables.

468 5. Discussion
469 Table 2-Table 4, which present the empirical analysis results for [H-1], can be summarized as follows.

470  The process of building a new operational structure with the resources secured from SEOs requires
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471  considerable amounts of time and cost. The results of the empirical analysis show that the correlation
472  between operational structure and operating performance changes from statistically significant and
473  negative 1 year after SEOs to statistically significant and positive 2 and 3 years after SEOs. This supports
474  the investment opportunities hypothesis—that low operating performance is a temporary phenomenon in
475  the process of building a new operational structure, and once it is developed, there will be high operating
476  performance in the long term. Therefore, [H-1] is rejected, and operational structure change for sustainable
477  development has a statistically significant and positive correlation with long-term operating performance.
478  Among the control variables, TACio is the major cause of adverse effects on operating performance after
479 SEOs.

480 Table 5-Table 7, which present the empirical analysis results for [H-2], can be summarized as follows.
481  Operational structure change (ABHIo) in the model of stock returns (BAHR:s) shows a statistically
482  significant and negative correlation with stock returns after 1 year, while operational structure change
483  shows no significant correlation with stock returns after 2 years. However, the coefficients of ABHIi;s and
484  ACap_Expios are statistically significant and positive in the analysis after 3 years. This indicates that some
485  time must pass before operational structure change increases operating performance. Furthermore,
486  disclosed accounting information is actually information from the past in principle and thus, economic
487  benefits of the current term are reflected in stock prices but might not be reflected in the financial statements.
488  In other words, time must pass before plant and equipment investment after SEOs leads to operating
489  performance. Thus, in the results, there is no significant stock price response at first, and the operating
490  performance in the next term is perceived as a favorable factor after 3 years. In summary, there is a time lag
491  in the stock market regarding operational structure change.

492 When it comes to the interpretation of operational structure change, the operational structure change
493 consists of related(A, B, C—A, A’B, C), unrelated(A, B, C—A, B, C, D) diversification, vertical[A, B, C—>A(B
494 is lower tier), C], and horizontal(A, B, C=>A+B+C) integration. As the Berry—Herfindahl index, proxy for
495  operational structure change, is measured by only segments and each of their sales, it is possible to differ
496  from the actual operational structure change. Thus, this study does not interpret the type of operational
497  structure change. Inability of testing horizontal or vertical integration, and related or unrelated
498  diversification is a limitation of this paper. Also, We do not match standard industrial classification codes
499  toeach segments, because it also might incur measurement error by our discretionary categorization.

500 The results for control variables can be interpreted as follows. The rights issue size (Num_Issueio) is
501  negatively correlated with stock returns but this is not significant. Therefore, the price pressure hypothesis
502  proposed by Scholes [11] is not supported. The increase rate of debt (ADebtist) had a negative or positive

503  correlation, depending on the model, but none is significant. Therefore, the substitution hypothesis
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504  proposed by Galai and Masulis [13] is not supported. The old shareholder forfeiture rate (Forfeitureio)
505  showed a statistically significant and positive correlation with the stock returns in all models for 1 year after
506  SEOs, thereby supporting the old shareholder interest hypothesis. The market price discount rate
507  (Discountio) showed a statistically significant and positive correlation with stock returns only 2 years after

508 SEQOs.

509 6. Conclusion

510 Previous studies have identified various causes of stock returns before and after SEOs. However, they
511  have conducted only partial analyses, not comprehensive analyses, on SEOs and stock returns. In
512  particular, there is insufficient empirical research on long-term stock price and operating performance after
513  SEOs. This study investigates whether there is sustainability in operational structure and the effects of
514  sustainable development on operational performance and market.

515 The results are as follows. First, change in corporate diversification has a statistically significant and
516  negative correlation with operating performance 1 year after SEOs. However, the increase rate of the
517  number of operating segments increases 2 years after SEOs, and the increase of the Berry-Herfindahl index
518  using the sales of operating segments has a statistically significant and positive correlation with operating
519  performance after 3 years. This result shows that corporate diversification decreases operating performance
520  in the short term but increases operating performance in the long term, thereby supporting the hypothesis
521  that operational structure change through SEOs might increase performance.

522 Second, plant and equipment investment does not show a statistically significant correlation with
523  stock returns for 2 years after SEOs. However, it shows a statistically significant and positive correlation
524  with stock returns for 3 years after SEOs, which indicates that time must pass for operating performance to
525  increase by operational structure change. In other words, since some time is required until plant and
526  equipment investment after SEOs results in operating performance, there is no significant stock price
527  response in the first 2 years, and only after 3 years is the favorable factor of operating performance in the
528  next term reflected in stock prices.

529 We acknowledge that unknown measurement errors or other correlated omitted variables could
530  influence our empirical findings. Our analysis is based on publicly available data which is machine-
531  readable. In order to analyze the difference between vertical or horizontal integration in operational
532  structure, further studies need the detailed information from business reports.

533 Despite these caveats, this study contributes to the literature in the following ways. This study
534  complements a large body of literature that investigates the positive consequences of sustainable
535  development from operational structure using SEOs. We also provide evidence that sustainable

536  development mechanisms, such as the increasing ratio of operational segments, leads to a favorable stock
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537  market reaction by rebuilding operational structure using SEOs. Lastly, we analyze operating performance
538  after SEOs according to operational structure change while including all causes presented by previous
539  studies. Future studies could be extended to the comparison of financing type, which the firms decided to
540  issue SEO or bonds for sustainability strategies and consequences.
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630 Appendix 1

631
632 The Definition of Variables

Variables Definition

AROA; : the change rate of operating performance for firm i, from year s to year t,
_ (ROAill—ROAi’O)

1) AROA; 01 = = ==,

ROA; ,—ROA;
2) AROA , = F2H22000) o o)
ROA; 3~ROA;
3) AROA 3 = F2A210%0) o o)
AOPCH,s : the change rate of operational structure firm i, from year s to year ¢,
1) AN_Seg; 5= the change rate of the number of operating segments of firm 7, from year
stoyeart,
2) ABHI; ;= the change rate of the Berry—Herfindahl index by operating segment sales of

firm i, from year s to year ¢

2 2
_ v Sales; _ v Sales;
_[{1 ijl ( Sales;¢ ) } {1 Zle ( Sales; ) }]
Sales;, j=segment j sales for firm i in year t,

Sales; .= total sales for firm i in year t,

3) ACap_Exp; i,=the change rate of capital expenditure for firm 7, from year s to year ¢
_(Cap_Expi—Cap_Expis)
SEOs_Amountsj g
(Cap_Exp;, — Cap_Exp; ;)=accumulation the net investment in plant and

equipment from year s to f=(increase of plant asset — decrease of plant asset) from

yearstot,
SEOs_Amounts; j=total amount of SEOs of firm i in year s.

TAC;s : total accrual of firm i in year s
(Net income;s—Operating cash flow;s)

Average total asset;

MTB;, : market-to-book ratio of firm i in year s
Market value of Equityj

" Book value of Equity;s

ASales; : sales growth rate of firm i in year s
_ (Salesjs—Sales;s—1)

Salesjs—1q
BAHR; s : buy-and-hold returns for firm i, from year s to year
Num_Issue;s :the number of outstanding shares at SEO for firm i in year s

ADebt; & : the change rate of debt ratio for firm 7, from year s to year
Totaldebt;, Totaldebt;g
(Total asset; ¢ Total asseti's)
Total debt; ¢
Totalasset;

Forfeiture;s :old shareholder forfeiture rate at seasoned equity offering for firm i in year s
Discount;s  :market discount rate at seasoned equity offering for firm i in years
IControls  : AROA; 4, TAC; s, MTB; ,, ASales; o

2Dummies  :year dummy, industry dummy

633
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635  Appendix 2
636 The Implication of Berry—Herfindahl Index(BHI)
637
638 The extent of firm diversification depends on the number of products or services provided by a

639  firm and their relative weight in the firm's total output. Berry [39] has derived the index as an
640  application of the Herfindahl index of concentration. The Berry-Herfindahl index of firm
641  diversification, is constrained to lie between 0 and 1 and is increasing in product diversification, so
642  that the larger the number of products produced by the firm, the higher the index and the greater the
643  degree of inequality in the product mix, the lower the index. In the case of a uni-product firm the
644  index would be equal to zero, in the case of a multi-product firm with production spread evenly over
645  a very large number of products, the index would approach 1. In principle, the index should be
646  calculated by using individual product sales data, but since individual products sales data is not
647  available, the index in our paper is calculated using segments’ sales data.

648 For example, based on Samsung Electronics segments’ sales data, the BHI is 1-
649  (0.14712+0.38202+0.24272+0.23322+0.0052)=0.7191, which means the higher the score of BHI is the higher

650 the level of diversification is.

The Segments of Samsung Electronics in 2009 Sales ratio
TV, Monitor, Refrigerator, Washing Machine, Air Conditioner, Medical Devices, etc. 14.71%
HHP, Network System, Computer, etc. 38.20%
DRAM, NAND Flash, Mobile AP, TFT-LCD, OLED, etc. 24.27%
Head units, Infotainment, Telematics, Speaker, etc. 23.32%
Others 0.50%
Total 100.00%
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