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Abstract: In order for a firm to remain sustainable, it must establish a strategy that is appropriate
to its changing environment. One of these strategies is that the procurement of capital and the
efficient operation of the procured capital are directly linked to the sustainability of the firm.
This study empirically analyzes the relationship between seasoned equity offerings (hereafter
SEO) and investment efficiency. We examine the investment efficiency of firms that have SEO
and those that do not, and then analyze the effect of analysts on the relationship between SEO
and investment efficiency. The empirical results of this study are as follows. First, there is a
significant negative correlation between SEO and investment efficiency, meaning that firms with SEO
have lower investment efficiency than firms without SEO. Second, the interaction variable between
SEO and analyst participation showed a significant positive correlation with investment efficiency,
meaning that the more active the analyst, the more any ineffective investment that is derived from
managers’ opportunistic earnings management is suppressed. The results show that the efficient
operation of procured capital is important for the sustainability of the firm, and that the analyst plays
an important role in monitoring the efficient allocation of resources as an external auditor.

Keywords: seasoned equity offerings; sustainable strategy; investment efficiency; analyst coverage;
analyst followings

1. Introduction

In order for a firm to remain sustainable, it must respond appropriately to its environment.
The environment is not static, but rather changes from time to time. In order to cope with a changing
environment and sustain the firm, it is important to finance and operate capital well. This study
examines the sustainability of firms from the viewpoint of capital procurement and operation.
Firms seek to maximize their value by obtaining financing for management activities and operating
them efficiently. Financing is obtained by borrowing through banks, issuing bonds, or seasoned equity
offerings (SEO). In this study, we examine financing through SEO.

The purposes of SEO are usually facility and operation financing, debt repayment, and the
improvement of financial conditions. SEO is an important factor in determining a firm’s value because
it is linked to investment as well as financing [1]. In the case of a firm with SEO, an increase in the
issuance price of a new stock increases existing shareholders’ wealth. Therefore, management has an
incentive to raise earnings so as to brighten the future of the firm [2]. Firms that plan to capitalize on
stocks want to sell their stocks to investors at the highest possible price, so there is an incentive to
overestimate the net earnings, using accruals to attract investors [3].
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If there is an imbalance in information between the management and the new investors in SEO,
management will be tempted to employ opportunistic earnings strategies to protect the wealth of
existing shareholders. In other words, if the firm adopts new fund-raising methods through SEO
rather than debt financing, the incentive of earnings management will be high. In the case of a firm
that conducts SEO, the manager manages the earnings through accruals [4–7] and real activities [8,9].

Several studies have analyzed equity and debt cost savings [10,11] in terms of financing,
and Bharath et al. (2008) [12] analyzed the impact of debt market conditions on access to debt
markets, lower borrowing costs for bank borrowing, longer debt maturity conditions, and lower
guarantee conditions. Hong and Lee (2016) [13] compared discretionary accruals before financing
according to firms with SEO and bond issuance. They showed that firms with SEO manage upward
earnings more efficiently than firms with bond issuance. In addition, Ban (2011) [14] found that the
benefits of accounting information on investment decisions are greater for financing firms through
stock trading than for issuing bonds and bank financing. Bushman and Smith (2001) [15] argued that
accounting information directly or indirectly influences firm value by inducing effective investment
choices and enhancing information transfer and market surveillance by aggregating capital market
information. Ashbaugh et al. 2006 [16] suggested that high-quality accounting information effectively
mitigates managerial opportunistic behavior by reducing information asymmetry among stakeholders
and enhancing supervision and oversight of managers. Ban (2011) [14] reported that the quality of
accounting information is negatively correlated with the agent problem, and positively correlated with
investment efficiency. Son (2013) [17] reported that when a firm with a large discretionary accrual
incurred resource allocation errors for fixed assets, the investment efficiency decreased. Overall,
if the quality of earnings is low, investment efficiency is low [18–21]. Thus, since the study of Biddle
and Hilary (2006) [18], the research on investment efficiency has mainly been focused on the quality
of earnings.

This study examines whether the investment efficiency is lowered due to SEO if SEO are
accompanied by earnings management and accounting quality is lowered. There is little research on the
relationship between SEO and investment efficiency, which is the starting point of investment. In this
paper, we propose that the relationship between financing through SEO and accounting information is
greater than debt financing, and we examine the relationship between SEO and investment efficiency.
If a firm chooses an investment plan with a positive net present value (NPV) when there is no agency
cost or reverse selection problem corresponding to market friction, then over or underinvestment does
not occur. In other words, it was defined that investment was efficient in an optimal state [19].

The analyst plays the role of the intermediary, collecting information and analyzing the
information about the firm for information users. Analysts as information intermediaries indirectly
monitor management activities through the verification of accounting information. Analysts have a
high level of expertise in analyzing financial statements and industry-wide knowledge to effectively
review firms’ financial reporting [22]. It has recently been reported that analysts play a role in
monitoring managerial accounting choices, in addition to their role as information intermediaries.
Yu (2008) [23] and Knyazeva (2007) [24] reported that there is a negative correlation between the
number of analysts and the earnings management level. This implies that the analyst performs an
important monitoring role in the management’s financial reporting activities. Choi and Lee (2015) [25]
reported that analysts induce efficient investment by examining the positive association between
analysts and investment efficiency.

Based on these prior studies, we analyze whether the analysts operate as a mechanism to control
the negative relationship between SEO and investment efficiency. It is anticipated that earnings
management in the case of SEO will reduce investment efficiency in the future, and that analysts’
motivation to enhance investment efficiency will be lowered due to SEO, because it plays a role in
constraining earnings management. McNichols and Stubben (2008) [21] used proxy as a proxy for
investment efficiency.
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The empirical results are as follows. First, there is a significant negative relationship between SEO
and investment efficiency. This implies that a firm with SEO is less efficient than a firm without SEO.
As in the prior research, it is interpreted that SEO accompany earnings management, and this earnings
management causes the resource allocation error of the fixed assets to have lower investment efficiency.
Second, the interaction variable between SEO and the number of analysts showed a significant positive
relationship with investment efficiency. This implies that the higher the monitoring effect of the
analyst, the more the ineffective investment derived from the managements’ opportunistic earnings
management is suppressed. Analysts’ coverage improves the investment efficiency of a firm by
indirectly monitoring the firm’s management.

The contributions are as follows. First, as in prior studies, if earnings on SEO are managed, then the
empirical analysis shows that investment efficiency can fall after earnings management. It is believed
that this provides additional empirical evidence for a prior study [5,6,8,9] that predicts poor earnings
results due to the reversal of earnings management and real activities with SEO. Second, it is shown
that analysts can monitor the quality of financial reporting by showing that analyst coverage positively
improves the relationship between SEO and investment efficiency. This implies that the greater the
analyst coverage, the more likely it is that earnings management will be constrained in the case of
SEO, reducing the size of the reversal of accruals and efficiency, and efficiently allocating the funds to
fixed assets.

The rest of the paper is as follows. Section 2 follows the introduction, Section 2 presents the
theoretical background and hypothesis setting, and Section 3 describes the research design. In Section 4,
we present the results of empirical analysis, and in Section 5, we present the results of the study.

2. Prior Literature and Hypothesis

2.1. SEO and Earnings Management

The study of Rangan (1998) [5] and Teoh et al. 1998 [6] led to the interest in managing the reported
earnings for SEO and the response of accounting figures and stock market responses related to such
earnings management. The research on earnings management is mainly focused on the earnings
management through accruals. However, recently, the research on earnings management through real
activities has been carried out.

The study of accrued earnings management related to SEO is based on the empirical result that
low stock returns and low earnings result after SEO. Researchers have raised the earnings at the time
of SEO [5,6,26]. Rangan (1998) [5] reported that, on average, a firm with SEO reduces its earnings
by reporting abnormal accruals on SEO, and that this accrual predicts earnings reversal and poor
earnings in the next year. The study of Teoh et al. 1998 [6] was also similar to that of Rangan (1998) [5].
They raised that the earnings on SEO lead to a low stock price return and a poor earnings report after
SEO. Rangan (1998) [5] and Teoh et al. 1998 [6] explained that the reason for the decline in operating
performance is because SEO are mainly due to the reversal of accruals. In Korea, Choi and Paek
(1999) [4] and Yoon and Lee (2001) [7] reported that firms with SEO manage earnings through accruals.
Hong and Lee (2016) [13] showed that firms with SEO had more earnings management than firms
with bond issuance.

Next, we examine the study on earnings management through real activities in SEO. Cohen and
Zarowin (2010) [8], as well as Kang and Jeon (2010) [9], reported that firms engage in earnings
management through real activities, and that earnings after SEO due to real activities earnings
management are more serious than earnings management through accruals. In other words,
poor earnings after SEO reflect not only the reversal of accruals, but also the actual results of the
business decisions to manage earnings. As a result of the analysis, managers use real activities in
addition to accruals to increase earnings before SEO.

The results of prior studies related to the above SEO suggest that managers manage earnings
through accrual and real activities before and after SEO. If the upward earnings management through
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accruals and earnings management through real activities are made at the managers’ opportunistic
discretion, this suggests that the manager increases the issuance price of new shares in order to protect
the wealth of existing shareholders.

2.2. Earnings Management and Investment Efficiency

Investment efficiency refers to the adoption of investment plans with positive net present value
(hereafter NPV) under circumstances where there is no market friction such as adverse selection or
agency costs. In other words, investing despite overinvestment in the NPV is negative, and abandoning
investment opportunities with positive NPV constitutes underinvestment [19,27].

In order to maximize the firm value, it is important to make the best investment with the given
capital. However, due to realistic constraints, optimal investment is often not achieved. In the
neo-classical theory, it is argued that in order to maximize firm value, investment should be made
until marginal revenue equals a marginal cost of investment [28–30]. On the other hand, Keynesian
theory [31,32] argued that corporate investment is determined by expectations of growth or the
preference of the firms’ financial stability. Myers (1977) [33] reported that when there is an agent
problem due to an information asymmetry problem, the optimal investment is not made, and thus
there is underinvestment or overinvestment.

If capital market is perfect, investment projects with positive NPV will obviously not be the
case in many studies, although it is natural that the investment will be made [34,35]. According
to agent theory, overinvestment and underinvestment are explained by the problem of information
asymmetry among stakeholders. Jensen and Meckling (1976) [36], Myers (1977) [33], and Myers and
Majluf (1984) [37] argued that problems of information asymmetry such as moral hazard and adverse
selection are related to investment efficiency. In addition, it is a moral hazard between the manager and
shareholder to make an unfair earnings share to shareholders [36], because it maximizes the manager’s
interests by transferring the economic losses from the overinvestment to shareholders [38].

Under adverse selection, managers with better information issue stocks at high prices,
and overinvest if they achieve excess returns. This adverse selection can be avoided by the supplier of
capital rationally supporting capital or by increasing the cost of capital use.

However, it may not be possible to carry out a project that may generate earnings due to financing
constraints such as a lack of investment in the future [19,39,40].

Based on this theoretical background, studies in the accounting field have focused on the role
of accounting information to complement the imperfection of capital markets such as information
asymmetry and agency costs, and the discovery of mechanisms that lead to optimal investment
decisions. The higher the quality of earnings, the better the manager can recognize the better project
and make the right investment decision, which can lead to an improvement in the investment efficiency
of the firm [15,21].

McNichols and Stubben (2008) [21] also found that earnings management causes excessive
investment. This explains why information distortions caused by earnings management caused
excessive investment. Biddle et al. 2009 [19] analyzed the effects of overinvestment and
underinvestment on the quality of earnings for United States (US) firms. Chen et al. 2011 [20] analyzed
the effects of overinvestment and underinvestment on the quality of earnings for private firms in
emerging markets. Similarly, Garcia-Lara et al. (2010) [41] reported that conservatism in accounting
can reduce both overinvestment and underinvestment. This implies that the conservativeness of the
accounting process reduces the investment cash flow of overinvested firms and facilitates the access of
external funds for underinvestment firms.

In Korea, Ban (2011) [14] suggested that when credible accounting information is provided,
the shareholders’ monitoring role in management is strengthened, and investment decisions can
be made. Son (2013) [17] analyzed the relationship between earning quality, capital investment,
and investment efficiency. As a result, firms with larger discretionary accruals in the past had lower
returns on future assets and lower investment efficiency. In other words, the higher the discretionary
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accruals, the less effective the allocation of resources to fixed assets. Choi and Kim (2012) [42] analyzed
why the market did not recognize the large amount of discretionary accruals accrued by managerial
opportunistic incentives in a timely manner. They concluded that the managerial discretionary
accounting practices and the market reaction may have had an adverse effect on the future investment
performance of the firm.

As we have seen above, we can conclude from the prior research results related to investment
efficiency that investment is efficient when information converges to balance in the relationship
between owner and agent. As part of efforts to reduce agency costs, the quality of accounting
information suggests that investment efficiency can be enhanced.

2.3. Analysts’ Coverage, SEO, and Investment Efficiency

Analysts play a key role in firm information analysis. Analysts collect not only public information,
but also private information to perform forecasting activities. Analysts also play a role in mitigating
information asymmetry problems arising from the separation of ownership and management.
In addition, recent researchers have shown that the disclosure of information through analysts’ forecast
activities can improve the quality of financial reporting.

Dyck et al. (2010) [43] reported that analysts (16.9%) are more likely to detect fraudulent cases of
firms than external auditors (11.3%). Yu (2008) [23] and Yoo et al. (2012) [44] confirmed that analysts’
coverage affects earnings management through accruals, and that discretionary accruals are reduced
more in firms with more analyst coverage.

Doukas et al. (2008) [45] reported that the number of analysts was positively related to external
financing. Also, the number of analysts is very positively related to ratios of investment such as net
assets, machinery, and equipment purchases.

Goh et al. (2012) [46] analyzed whether analysts’ earnings-forecasting activities effectively
monitored managers’ earnings-making behavior. Choi and Lee (2015) [25] analyzed the relationship
between the number of analysts and investment efficiency, and suggested that analysts may have
played a role in monitoring managers.

As we have seen above, analysts are reported to play the role of information intermediaries as
well as be responsible for monitoring the quality of managers’ financial reporting.

2.4. Hypothesis

The higher the quality of accruals, the less information asymmetry and the less opportunistic
behavior of managers due to the reduction of market anomalies [47]. The managers’ opportunistic
earnings management through accruals and real activities may have a negative impact on future
management performance. Firms with SEO are more likely to have lower earnings quality due to
earnings management through accruals and real activities compared to those without SEO.

On the other hand, the agent problem that arises from information asymmetry does not make
for optimal investment; instead, these firms experience underinvestment or overinvestment [33].
Firms can reduce information asymmetry by improving their earnings quality [15,48]. By reducing
managerial adverse selection and moral hazards, firms can have better investment opportunities, and a
high quality of earnings can increase investment efficiency [18–21].

Although managers can arbitrarily manipulate earnings through accounting choices, stakeholders
in capital markets tend to be fixated on reported earnings, and the quality problems of capital markets
tend to be evaluated later. Such a phenomenon, regardless of the quality of earnings, depends on the
level of earnings, and the external capital cost is determined in the market, which affects investment
decision making and financing.

Therefore, managers tend to select aggressive accounting to increase reported earnings in the
application of accounting principles and report them to the outside. However, this accounting choice
and the fixed response of the market in the decision making of the investor can hinder the efficient
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allocation of the investment resources to fixed asset investment, and negatively affect the future
investment performance of the firm [42].

Thus, in many prior studies, it is argued that the better the quality of earnings, the better the
investment efficiency [14,18–21]. If the relationship between SEO and investment efficiency is related to
the earnings management through accruals and real activities when SEO are made opportunistically [6,8,9],
then the earnings quality of the firm is undermined, and the damaged earnings quality will increase
the information asymmetry and lead to inefficient investment [14,17,42].

We hypothesize as follows:

Hypothesis 1 (H1). Investment efficiency will be lower in firms with SEO than those without SEO.

Analysts discover and monitor managers’ hidden earnings management [23,43,44]. Analysts seek
to track firms’ information and perform insightful analysis for in order to garner a higher reputation
and earn more pay. The insightful analysis of analysts is highly likely to detect earnings management
through managers’ discretionary accruals or real activities by predicting correct actual performance.

Dyck et al. (2010) [43] suggested that analysts outperform the SEC (Securities and Exchange
Commission) and external auditors in the detection of fraud. Sun (2009) [49], Sun and Liu (2011) [50],
and Yu (2008) [23] reported that analysts act as observers in the financial reporting process. For example,
analysts may be interested in the media when they query a firm for unexpected earnings or
abnormal activities in the process of predicting a firm’s earnings, or when they identify a firm’s
suspicious circumstances.

On the other hand, if earnings management is performed in SEO, accounting information becomes
opaque. The reduction of accounting transparency ultimately increases the information asymmetry
between firm and investors, and the information risk of accounting information is assumed by investors.
Then, the performance of the firm is likely to decline over the long term because of the risk of
such information [51].

As such, the quality of financial reporting, which has been damaged by earnings management on
SEO, can have a negative impact on investment decisions. The agent problem of investment decision is
caused by information asymmetry between the manager and the shareholder. The more the monitoring
by analysts is strengthened and the accounting quality is improved, the more the agent problem can
be mitigated and the investment efficiency can be improved [14].

In sum, investment efficiency is expected to decrease if managers’ conduct opportunistic earnings
management for private benefits in cases of SEO. However, analysts perform monitoring to constrain
the opportunistic earnings management of managers. As a result, managers’ opportunistic earnings
management will decrease, and the quality of accounting earnings will improve. Therefore, the greater
the number of analysts who follow the firm, the more likely it is that the relationship between SEO
and investment efficiency will be mitigated.

We hypothesize as follows:

Hypothesis 2 (H2). Analysts’ coverage will mitigate the negative relationship between SEO and investment efficiency.

3. Research Design

3.1. Regression Models

We hypothesized that the quality of the earnings damaged by SEO would have a negative impact
on the investment efficiency. The regression model for Hypothesis 1 is shown in Equation (1):

INV_EFit+1 = β0 + β1SEODUDMit−1 + β2EQit + β3SIZEit + β4LEVit
+ β5LOSSDUMit + β6TAit + β7STD_OCFit + β8 AGEit
+ β9SLASCKit + β10OWNit + β11FORit + β12BIG4it
+ ∑ YD + ∑ ID + εit

(1)
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where the dependent variable, investment efficiency, was measured by the method of McNichols and
Stubben (2008) [21]. Investment efficiency means that the absolute value of the residual measured
by McNichols and Stubben (2008) [21] is multiplied by −1, and the larger the value, the greater the
investment efficiency. See Appendix B.1 for the definition of investment efficiency. The SEODUM of
Equation (1) is 1 for a firm with SEO, and 0 for a firm without SEO. SEODUM is the variable of interest
of Hypothesis 1, and its predictive sign is negative. In other words, it is predicted that investment
efficiency will be lower for firms with SEO.

Prior studies reported that analysts monitor firms to improve the quality of financial reporting.
In this study, we predict that the quality of financial reporting raised by analysts will mitigate the
negative relationship between SEO and investment efficiency. The regression model for Hypothesis 2
is shown in Equation (2).

In Equation (2), SEODUM × FOLLOW is the variable of interest for Hypothesis 2, and its predictive
sign has a positive direction. Thus, the higher the analyst coverage, the more likely it will work as a
mechanism to mitigate the negative relationship between SEO and investment efficiency.

INV_EFit+1 = β0 + β1SEODUMit−1 + β2FOLLOWit + β3FOLLOWit × SEODUMit−1
+ β4EQit + β5SIZEit + β6LEVit + β7LOSSDUMit + β8TAit
+ β9STD_OCFit + β10 AGEit + β11SLASCKit + β12OWNit
+ β13FORit + β14BIG4 it + ∑ YD + ∑ ID + εit

(2)

where the control variables are defined as follows. EQ is a variable representing the quality of earnings.
SIZE is the size of the firm. LEV is the debt ratio of a firm. LOSSDUM is the loss dummy variable.
TA is the tangible asset ratio. STD_OCF is the standard deviation of operating cash flows for five years
from period t − 4 to period t. AGE is the listing period of the firm. SLACK is the ratio of cash divided
by total assets, OWN is the ratio of the largest shareholder’s ownership, and FOR is the ratio of foreign
ownership. BIG4 is a BIG4 auditor dummy variable. See Appendix A for the detailed description
of variables.

Control variables were selected by referring to prior studies [18,20,52]. Earnings quality (EQ) is
included in control variables according to the results of prior studies that have a positive relationship
with investment efficiency and added to control investment efficiency according to firm size (SIZE)
and debt ratio (LEV). In addition, they are included in control variables, taking into account the
impact of LOSSDUM, volatility of operating cash flow (STD_OCF), and firm age (AGE) on investment
efficiency [19]. SLACK is included in order to control the funding capacity of capital investment,
and tangible asset ratio (TA) is also included in order to control the impact of past capital investment
levels [19,52]. Additionally, in order to control for the effect of corporate governance on investment
efficiency, the largest shareholders ownership (OWN) and foreign ownership (FOR) were selected as
control variables.

3.2. Sample Selection

We use the data collected from firms listed on the Korea Stock Exchange and select firms that meet
the following conditions as a sample. We used 31 December firms and non-financial firms for fiscal
years and firms. We used firms that had financial data and stock price information in the FN Data
Guide provided by the Financial Information and Solution Co., Ltd. (Seoul, Korea). Also, we used
firms that had SEO data from KIS-VALUE provided by NICE Information Service Co., Ltd. (Seoul,
Korea). The analysis period is from 2002 to 2014.

Table 1 shows the sample selection process. First, financial firms and non-December firms are
excluded. Second, firms without financial and stock data are excluded. The final sample used in the
analysis consisted of 5297 firms. In order to minimize the impact of outliers on the analysis results,
we use Winsorized at the 1% level for continuous variables, except for the dummy variables.



Sustainability 2018, 10, 2704 8 of 21

Panel A of Table 2 shows the distribution of the sample by year. The sample size was similar for
each year, and for the whole period, 12% of the total sample size was for SEO. Panel B of Table 2 shows
the distribution of the sample by industry. Medical manufacturing (17.02%), PC (Personal Computer),
and the medical industry (16.62%) showed a lot of SEO. On the other hand, fiber, clothes and leathers,
(4.51%) and the rubber and plastics industry (6.57%) showed less SEO.

Table 1. Sample Selection.

Sample Selection Criteria Firm-Year Observations

Firms listed in the Korea Stock Exchange, 2002 to 2014 7883
(less) Firms with fiscal year end except December and financial firms (622)

(less) Financial and stock data could not be collected from the FN Data Guide (1964)
Final sample 5297

Table 2. Distributions over the Sample Period. SEO: seasoned equity offerings.

Panel A: Distribution across Fiscal Years

Year Subtotal The Number of a
Firm with SEO Percent (%) The Number of a

Firm without SEO Percent (%)

2002 343 46 13.41 297 86.59
2003 358 32 8.94 326 91.06
2004 383 32 8.36 351 91.64
2005 387 33 8.53 354 91.47
2006 407 40 9.83 367 90.17
2007 375 54 14.4 321 85.60
2008 371 56 15.09 315 84.91
2009 403 39 9.68 364 90.32
2010 417 65 15.59 352 84.41
2011 436 58 13.30 378 86.70
2012 459 67 14.60 392 85.40
2013 480 71 14.79 409 85.21
2014 478 63 13.18 415 86.62
Total 5297 656 12.38 4641 8762

Panel B: Industry Distribution

Industry Subtotal The Number of a
Firm with SEO Percent (%) The Number of a

Firm without SEO Percent (%)

Food, Beverage 347 37 10.66 310 89.34
Fiber, Clothes, Leathers 266 12 4.51 254 95.49
Timber, Pulp, Furniture 277 31 11.19 246 88.81

Cokes, Chemical 699 69 9.87 630 90.13
Medical Manufacturing 282 48 17.02 234 82.98

Rubber and Plastic 198 13 6.57 185 93.43
Non-Metallic 231 22 9.52 209 90.48

Metallic 513 55 10.72 458 89.28
PC, Medical 391 65 16.62 326 83.38

Machine and Electronic 412 54 13.11 358 86.89
Other Transportation 450 74 16.44 376 83.56

Construction 167 21 12.57 146 87.43
Retail and Whole Sales 246 39 15.85 207 84.15
Transportation Service 217 22 10.14 195 89.86

Publishing, Broadcasting 53 6 11.32 47 88.68
Professional Services 239 38 15.90 201 84.10

Other 309 50 16.18 259 83.82
Total 5297 656 12.38 4641 8762
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4. Empirical Results

4.1. Descriptive Statistics

Panel A of Table 3 is the descriptive statistics of the main variables. The mean (median) of
investment efficiency (INV_EF) is −0.079 (−0.040), and 0.124 on the firm with SEO (SEODUM).
The mean (median) of firm size (SIZE) is 26.547 (26.261), and the mean (median) of debt ratio (LEV) is
0.483 (0.472). The ratio of firms with negative earnings (LOSSDUM) is about 20%. The tangible asset
ratio (TA) is about 38%, and the cash ratio (SLACK) is 5%. The average age of the firm (AGE) is 2.773,
the largest shareholders ownership (OWN) is 42.20%, and foreign ownership (FOR) is 10% on average.
Furthermore, 68% of auditors were audited by a BIG4 accounting firm, and the average number of
analysts was 6.6.

Table 3. Descriptive Statistics (N = 5297).

Variable Mean Standard Deviation Min 25th Percentile Median 75th Percentile Max

INV_EF −0.079 0.095 −0.349 −0.090 −0.040 −0.017 0.000
SEODUM 0.124 0.323 0.000 0.000 0.000 0.000 1.000
FOLLOW 6.633 6.292 1.000 1.000 4.000 11.000 30.000

EQ −0.052 0.055 −0.305 −0.069 −0.035 −0.015 0.000
SIZE 26.547 1.490 23.781 25.490 26.261 27.291 30.783
LEV 0.483 0.235 0.014 0.312 0.472 0.622 2.595

LOSSDUM 0.202 0.401 0.000 0.000 0.000 0.000 1.000
TA 0.379 0.202 0.000 0.237 0.363 0.495 2.034

STD_OCF 0.117 0.072 0.018 0.066 0.099 0.146 0.444
AGE 2.773 0.754 0.693 2.398 2.944 3.367 4.060

SLACK 0.050 0.056 0.000 0.012 0.033 0.069 0.604
OWN 0.422 0.161 0.075 0.310 0.421 0.531 0.818
FOR 0.101 0.145 0.000 0.004 0.032 0.142 0.637

Notes: See Appendix A for the definition of variables.

4.2. Correlation Analysis

Table 4 shows the Pearson correlation analysis of the main variables. The SEO dummy variable
(SEODUM), standard deviation of operating cash flow (STD_OCF), cash-holding ratio (SLACK),
and foreign ownership (FOR) show a significant negative correlated with investment efficiency
(INV_EF). The higher the standard deviation of operating cash flow, the higher the cash-holding
ratio, the higher the foreign ownership; the higher the audit result of BIG4 accounting firms, the lower
the investment efficiency.

The relationship between interest variable, SEODUM, and dependent variable, INV_EF, is −0.060,
which means that firms with SEO have lower investment efficiency than those without SEO. Although
other characteristics that affect investment efficiency are uncontrolled results, it can be seen that a firm
with SEO would have a lower investment efficiency than a firm without SEO.

On the other hand, earnings quality (EQ), firm size (SIZE), debt ratio (LEV), the ratio of tangible
assets (TA), and firm age (AGE) all show a significant positive correlated with investment efficiency
(INV_EF). The higher the quality of earnings, the larger the firm, the higher the debt ratio, the higher
the tangible asset ratio, the longer the firm age, and the higher investment efficiency. The relationship
between the quality of earnings (EQ) and investment efficiency (INV_EF) was 0.107, indicating that the
higher the quality of accounting information, the higher investment efficiency [28]. The relationship
between size (SIZE) and investment efficiency (INV_EF) is 0.041, meaning that the larger the size of the
firm, the more information is abundant in the environment and the higher the investment efficiency.
The relationship between AGE and investment efficiency is 0.022. The longer the age of the firm,
the more information is released into the market, and the more saturated the information environment,
the higher the investment efficiency. The relationship between the largest shareholders ownership
(OWN) and investment efficiency is 0.045, which shows that the higher the corporate governance
structure, the higher the investment efficiency.
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Table 4. Pearson Correlations (N = 5297).

(2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

(1) INV_EF −0.056 *** −0.002 0.104 *** 0.033 ** 0.036 *** −0.005 0.228 *** −0.078 *** 0.056 *** −0.079 *** 0.040 *** −0.028 ** −0.042 ***
(2) SEODUM 0.094 *** −0.035 ** −0.024 * 0.081 *** 0.102 *** −0.025 * 0.086 *** 0.001 0.018 −0.122 *** −0.003 0.037 ***
(3) FOLLOW 0.041 * 0.593 *** 0.057 ** −0.101 *** 0.056** 0.014 0.025 −0.014 −0.302 *** 0.469 *** 0.231 ***

(4) EQ 0.146 *** −0.148 *** −0.113 *** 0.112 *** −0.262 *** 0.047 *** −0.073 *** 0.022 0.070 *** 0.056 ***
(5) SIZE 0.181 *** −0.104 *** 0.123 *** −0.137 *** 0.083 *** −0.050 *** −0.116 *** 0.503 *** 0.367 ***
(6) LEV 0.184 *** 0.304 *** 0.134 *** −0.018 −0.138 *** −0.075 *** −0.107 *** 0.045 ***

(7) LOSSDUM 0.031 ** 0.096 *** 0.070 *** −0.083 *** −0.091 *** −0.143 *** −0.042 ***
(8) TA −0.084 *** 0.073 *** −0.227 *** 0.051 *** −0.045 *** −0.017

(9) STD_OCF −0.140 *** 0.095 *** 0.001 −0.080 *** −0.072 ***
(10) AGE −0.078 *** −0.123 *** 0.009 −0.031 **

(11) SLACK −0.040 *** 0.134 *** 0.040 ***
(12) OWN −0.137 *** −0.012
(13) FOR 0.258 ***
(14) BIG4

Note: Please refer to Appendix A for variable definitions. ***, **, * denote significance at the 1%, 5%, and 10% levels, respectively (two-tailed).
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4.3. Multivariate Results

Table 5 shows the regression analysis of Hypothesis 1, which examines the relationship between
SEO and investment efficiency. In this study, cross-sectional regression analysis was used. In the
prior research, the information asymmetry caused the difference between the optimal investment
level and the possibility of overinvestment or underinvestment. Among the causes of information
asymmetry, moral hazard is the act of choosing an investment plan that can yield high earnings, even if
the probability of earnings generation is low. This study also examined the relationship between
SEO and investment efficiency by dividing it into a total sample, an overinvestment sample, and an
underinvestment sample, as in the prior studies [17,19].

The convergence of the residuals measured by the method of McNichols and Stubben (2008) [21]
means that investment is efficient. If the residual is greater than 0, it means overinvestment, and if the
residual is less than 0, it means underinvestment. In this study, we conducted a meaningful analysis of
whether overinvested or underinvested funds are raised by SEO. As a result of verifying the fit of the
research model, the F value is significant at the 1% level, so the research model to verify the hypothesis
is not problematic.

In Table 5, the SEODUM regression coefficient (β1) showing the effect of SEO on investment
efficiency was −0.045 for the full sample, which was a significant negative value at the 1% level. For the
underinvestment sample, the effect of SEO on investment efficiency was −0.065, which is a significant
negative value at the 1% level. In other words, the empirical results show that firms with SEO have
a lower investment efficiency than those without SEO. These results show that in the case of a SEO,
the quality of earnings is deteriorated due to opportunistic earnings management, and the quality
of the earnings thus damaged leads to an increase of information asymmetry. This is supported by
Hypothesis 1: if unreliable accounting information is provided, the shareholders’ ability to monitor
the management is weakened, and inefficient investment decisions can be made [4–9].

This means that individual firms are not making optimal investment decisions after SEO,
suggesting that investment is inefficient compared with firms that do not issue SEO. In addition,
the statistical significance is shown only in the total sample and the underinvestment sample,
suggesting that the relationship between SEO and investment efficiency may be the result of the
underinvestment sample. Thus, it can be interpreted that the funds raised through SEO are not used
enough for investment, resulting in an inefficiency of investment.

In terms of control variables, EQ, SIZE, and the tangible asset ratio (TA) were significantly positive.
In the case of EQ, as in prior studies, investment efficiency is positive, and the higher the earnings
quality, the higher the investment efficiency. In the case of firm size (SIZE), the larger the firm size,
the richer the information environment, the lesser the information asymmetry, and the higher the
investment efficiency. The largest shareholder’s ownership (OWN) was shown to have a significant
negative effect [53]. The higher the largest shareholder’s ownership, the lower the investment efficiency.
The foreign ownership rate is not statistically significant compared with investment efficiency, as shown
in prior study [25].

Table 6 shows the results of Hypothesis 2, and indicates that analysts influence the relationship
between SEO and investment efficiency. As a result of verifying the fit of the research model, the F
value is significant at the 1% level, so the research model to verify the hypothesis is not problematic.
In Table 6, the regression coefficient of SEODUM is multiplied by FOLLOW (β3), which indicates that
the effect of analysts on the relationship between SEO and investment efficiency is 0.009 for the full
sample, which is a significant positive value at the level of 5%, and 0.011 for the underinvestment
sample, which is a significant positive value at the 10% level, respectively.

In other words, the empirical results show that analyst coverage mitigates the negative relationship
between SEO and investment efficiency. These results show that the greater the number of analysts,
the greater the monitoring role, resulting in a decrease in earnings management, and hence an increase
in investment efficiency. Additionally, the statistical significance is shown only in the total sample and
the underinvestment sample, and it can be inferred that the relationship between SEO and investment
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efficiency is the result of the underinvestment sample. This implies that the funds raised by SEO
are used for underinvestment, but investment efficiency is increased due to the monitoring effect of
the analyst.

Table 5. The Effect of Seasoned Equity Offerings on Investment Efficiency.

Variables
Total Sample Overinvestment Sample Underinvestment Sample

Coeff. (t-Value) Coeff. (t-Value) Coeff. (t-Value)

INTERCEPT −1.054 (−7.230) *** −1.112 (−4.850) *** −1.052 (−5.560) ***
SEODUM −0.045 (−2.430) ** −0.015 (−0.540) −0.065 (−2.620) ***

EQ 0.285 (2.400) ** 0.611 (3.400) *** 0.035 (0.220)
SIZE 0.009 (1.640) * 0.011 (1.270) 0.009 (1.290)
LEV 0.048 (1.560) 0.067 (1.470) 0.020 (0.480)

LOSSDUM 0.011 (0.660) 0.025 (1.020) −0.006 (−0.290)
TA 0.283 (7.950) *** 0.381 (7.280) *** 0.200 (4.100) ***

STD_OCF −0.140 (−1.580) −0.134 (−0.970) −0.118 (−1.030)
AGE −0.002 (−0.270) 0.003 (0.200) −0.007 (−0.670)

SLACK 0.108 (0.980) 0.001 (0.001) 0.161 (1.120)
OWN −0.082 (−2.020) ** −0.038 (−0.620) −0.108 (−2.010) **
FOR −0.030 (−0.570) −0.045 (−0.540) −0.019 (−0.290)
BIG4 −0.002 (−0.160) 0.013 (0.600) −0.013 (−0.690)
YD Included Included Included
ID Included Included Included

F-VALUE 32.88 *** 13.58 *** 21.85 ***
ADJ R-SQ 20.44% 18.72% 23.09%

Note: Please refer to Appendix A for variable definitions. ***, **, and * denote significance at the 1%, 5%, and 10%
levels, respectively (two-tailed).

Table 6. The Effect of Analysts on the Relationship between Seasoned Equity Offerings and
Investment Efficiency.

Variables
Total Sample Overinvestment Sample Underinvestment Sample

Coeff. (t-Value) Coeff. (t-Value) Coeff. (t-Value)

INTERCEPT −0.793 (−2.530) ** −0.844 (−1.700) * −0.682 (−1.650) *
SEODUM −0.103 (−2.170) ** −0.086 (−1.100) −0.128 (−2.130) **
FOLLOW −0.001 (−0.560) −0.001 (−0.220) −0.002 (−0.630)

SEODUM * FOLLOW 0.009 (2.160) ** 0.008 (1.170) 0.011 (1.910) *
EQ 0.381 (1.690) * 0.769 (2.200) ** 0.027 (0.090)

SIZE 0.001 (0.070) * 0.009 (0.470) −0.005 (−0.310)
LEV 0.033 (0.570) 0.018 (0.200) 0.026 (0.330)

LOSSDUM −0.002 (−0.060) 0.078 (1.370) −0.076 (−1.600)
TA 0.317 (4.780) *** 0.438 (4.480) *** 0.182 (1.960) **

STD_OCF −0.092 (−0.570) −0.254 (−0.980) 0.039 (0.180)
AGE −0.005 (−0.360) −0.010 (−0.480) −0.004 (−0.190)

SLACK 0.209 (1.070) 0.253 (0.860) 0.182 (0.680)
OWN −0.136 (−1.730) ** −0.169 (−1.380) −0.155 (−1.470)
FOR −0.003 (−0.040) −0.044 (−0.330) 0.005 (0.050)
BIG4 0.023 (0.760) −0.012 (−0.270) 0.045 (1.100)
YD Included Included Included
ID Included Included Included

F-VALUE 10.00 *** 4.48 *** 6.82 ***
ADJ R-SQ 17.83% 16.48% 19.62%

Note: Please refer to Appendix A for variable definitions. ***, **, and * denote significance at the 1%, 5%, and 10%
levels, respectively (two-tailed).
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4.4. Additional Analysis

The coverage of the analysts who follow a firm tends to be determined by the characteristics of
the firm. In this section, Hypothesis 2 was re-verified by estimating unexpected analysts’ coverage
as a proxy for the analysts’ coverage. Table 7 shows the results of Hypothesis 2, and indicates
that unexpected analysts’ coverage influence the relationship between SEO and investment efficiency.
The variables for the coverage of analysts who are interested are based on Yu (2008)’ [23] s methodology,
which estimated the unexpected analysts’ coverage, considering the original variables and the
characteristics of firms providing forecast information. See Appendix B.2 for the definition of
unexpected analysts’ coverage.

The results of the analysis show that SEODUM × AbFOLLOW (β3) is statistically significant
and positive in the total sample and the underinvestment sample. The results of this analysis seem
to support Hypothesis 2 firmly as a result of this analysis. This implies that analyst coverage has a
moderating effect to mitigate the negative relationship between SEO and investment efficiency

Table 7. The Effect of Analysts on the Relationship between Seasoned Equity Offerings and
Investment Efficiency.

Variables
Total Sample Overinvestment Sample Underinvestment Sample

Coeff. (t-Value) Coeff. (t-Value) Coeff. (t-Value)

INTERCEPT −0.454 (−1.430) −0.720 (−1.450) −0.228 (−0.540)
SEODUM −0.024 (−0.680) −0.021 (−0.370) −0.031 (−0.670)

AbFOLLOW 0.002 (0.100) 0.011 (0.410) −0.004 (−0.170)
SEODUM × AbFOLLOW 0.054 (1.830) * 0.011 (0.190) 0.072 (1.800) *

CONTROLS Included Included Included
YD Included Included Included
ID Included Included Included

F-VALUE 8.66 *** 3.73 *** 6.23 ***
ADJ R-SQ 18.35% 15.99% 20.94%

Please refer to Appendix A for variable definitions. *** and * denote significance at the 1% and 10% levels,
respectively (two-tailed).

Table 8 shows the results of analyzing the effect of analysts on the relationship between SEO and
investment efficiency by introducing FOLLOWDUM, which divided the total sample by the median of
the analysts’ coverage. Then, we further analyzed how the relationship between SEO and investment
efficiency varied among groups according to analysts’ coverage. As analysts’ coverage increases,
the role of monitoring improves. Therefore, if analysts’ coverage is larger than the median, the negative
impact between SEO and investment efficiency is expected to be further mitigated.

Panel A of Table 8 is the regression analysis of the total sample. As a result, the regression
coefficient of SEODUM × FOLLOWDUM (β3) was 0.089 in the group where the analysts’ coverage was
larger than the median, and it was a significant positive value at the level of 5%. This result shows that
the group with more analyst coverage than the median has a better monitoring role, and the negative
relationship between firms with SEO and investment efficiency appears to be mitigated. This is the
result of firmly supporting the results of Hypothesis 2.

Panel B of Table 8 shows the results of a regression analysis for the overinvestment sample. As a
result, the regression coefficient of SEODUM × FOLLOWDUM (β3) was a positive value (0.084) in the
group that had more analyst coverage than the median, but it was not statistically significant.

Panel C of Table 8 shows the results of regression analysis for the underinvestment sample. As a
result, the regression coefficient of SEODUM × FOLLOWDUM (β3) was 0.094 in the group with more
than the median analyst coverage, which was a significant positive value at the level of 10%.

This result shows that the group with more analyst coverage than the middle group had a
better monitoring role, and that the negative relationship between firms with SEO and investment
efficiency was mitigated in the group that had superior monitoring. In sum, the negative relationship
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between firms with SEO and investment efficiency is shown to be mitigated in the group with
excellent monitoring, and this effect was significant only in the total group and the underinvestment
sample group.

In addition to the results in Table 6, Hypothesis 2 was also supported when analysts’ coverage
was further analyzed as a dummy variable. The monitoring role of analysts has been firmly supported,
and seems to be better performing in underinvestment samples than overinvestment samples.

Table 8. The Effect of Seasoned Equity Offerings on Investment Efficiency in the Information
Environment: Analyst Followings.

Variables
Total Sample Overinvestment Sample Underinvestment Sample

Coeff. (t-Value) Coeff. (t-Value) Coeff. (t-Value)

INTERCEPT −0.986 (−6.330) *** −1.028 (−4.200) *** −1.008 (−4.980) ***
SEODUM −0.058 (−2.810) *** −0.022 (−0.710) −0.084 (−3.030) ***

FOLLOWDUM 0.001 (0.030) −0.004 (−0.120) 0.002 (0.080)
SEODUM × FOLLOWDUM 0.089 (1.960) ** 0.084 (1.190) 0.094 (1.890) *

CONTROLS Included Included Included
YD Included Included Included
ID Included Included Included

F-VALUE 30.77 *** 12.39 *** 20.86 ***
ADJ R-SQ 21.14% 17.98% 23.13%

Note: Please refer to Appendix A for variable definitions. ***, **, and * denote significance at the 1%, 5%, and 10%
levels, respectively (two-tailed).

The most significant changes after the adoption of K-IFRS are the principle-based standard
framework, the introduction of basic financial statements in consolidated financial statements, and the
expansion of fair value assessments. These changes in the accounting environment will lead to changes
in the information environment of the analysts.

The expansion of managerial discretion due to the basic financial statements and principle-based
standard framework of consolidated financial statements is a burden for analysts to interpret additional
information. However, due to the principle-based standard system and the expansion of fair value
evaluation, it is anticipated that the increase in notes disclosure will provide additional information to
analysts, which will serve as an advantage for obtaining information [22,54].

In this section, we predict that there will be a change in the earnings quality and information
environment for firms and the information environment for analysts after the adoption of K-IFRS
(Korean International Financial Reporting Standards). As a result, Hypothesis 1 and Hypothesis 2
were further divided into periods before and after the adoption of K-IFRS. The additional analysis
results of Hypothesis 1 are as follows.

Panel A of Table 9 shows the regression analysis of total sample. As a result of the analysis,
the regression coefficient of SEODUM (β1) was −0.051 in the group before K-IFRS adoption, which was
a significant negative value at the level of 5%. On the other hand, the regression coefficient of SEODUM
(β1) was −0.024 in the group after K-IFRS adoption, which was not a significant negative value.

Panel B of Table 9 is the regression analysis of the overinvestment sample. The regression
coefficient of SEODUM (β1) was −0.034 in the group before K-IFRS adoption, which was not a
significant negative value. On the other hand, the regression coefficient of SEODUM (β1) was 0.050 in
the group after K-IFRS adoption, which was not a significant positive value.

Panel C of Table 9 is the regression analysis of the underinvestment sample. The regression
coefficient of SEODUM (β1) was −0.069 in the group before K-IFRS adoption, which was a significant
negative value at the level of 5%. On the other hand, the regression coefficient of SEODUM (β1) was
−0.066 in the group after K-IFRS adoption, which was a significant negative value at the level of 10%.

The relationship between SEO and investment efficiency is similar to that of this study before the
adoption of K-IFRS, but after the introduction of K-IFRS, the negative relationship was not statistically
significant. The results of this additional analysis show that after the adoption of K-IFRS, there is no



Sustainability 2018, 10, 2704 15 of 21

statistically significant or negative relationship between SEO and investment efficiency, indicating that
the information environment has indirectly improved after the adoption of K-IFRS.

Table 9. The Effect of Seasoned Equity Offerings on Investment Efficiency: Pre-K-IFRS vs. Post-K-IFRS.

PANEL A Total Sample

Variables
Pre-IFRS Post-IFRS

Coeff. t-Value Coeff. t-Value

INTERCEPT −1.064 −5.700 *** −1.060 −4.590 ***
SEODUM −0.051 −2.090 ** −0.024 −0.860

CONTROLS Included Included
YD Included Included
ID Included Included

F-VALUE 20.53 *** 23.21 ***
ADJ R-SQ 17.90% 25.66%

PANEL B Overinvestment Sample

Variables
Pre-IFRS Post-IFRS

Coeff. t-Value Coeff. t-Value

INTERCEPT −1.004 −3.420 *** −1.340 −3.580 ***
SEODUM −0.034 −0.930 0.050 1.140

CONTROLS Included Included
YD Included Included
ID Included Included

F-VALUE 8.47 *** 8.29 ***
ADJ R-SQ 15.75% 22.70%

PANEL C Underinvestment Sample

Variables
Pre-IFRS Post-IFRS

Coeff. t-Value Coeff. t-Value

INTERCEPT −1.114 −4.540 *** −0.974 −3.340 ***
SEODUM −0.069 −2.070 ** −0.066 1.860 *

CONTROLS Included Included
YD Included Included
ID Included Included

F-VALUE 13.53 *** 15.75 ***
ADJ R-SQ 20.17% 31.00%

Note: Please refer to Appendix A for variable definitions. ***, **, and * denote significance at the 1%, 5%, and 10%
levels, respectively (two-tailed).

The additional analysis result of Hypothesis 2 is as follows. Panel A of Table 10 is the regression
analysis of the total sample. As a result, the regression coefficient of SEODUM × AbFOLLOW (β3) was
0.084 in the group before the adoption of K-IFRS, which was a significant positive value at the level of
10%. On the other hand, the regression coefficient of SEODUM × AbFOLLOW (β3) was 0.211 in the
group after K-IFRS adoption, which was a significant positive value at the level of 5%.

We find that the regression coefficients and significance increased in groups after K-IFRS adoption
compared with those before K-IFRS adoption. This implies that the financial environment has
improved since the adoption of K-IFRS, information asymmetry has decreased due to an increase
in earnings quality, and the analysis environment for analysts has improved due to the provision of
additional information.

Panel B of Table 10 is the regression analysis of the overinvestment sample. As a result,
the regression coefficient of SEODUM × AbFOLLOW (β3) was 0.069 in the group before the adoption
of K-IFRS, which was not a significant positive value. On the other hand, the regression coefficient of
SEODUM × AbFOLLOW (β3) was 0.299 in the group after K-IFRS adoption, which was a significant
positive value at the level of 10%.
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Table 10. The Effect of Analysts on the Relationship between Seasoned Equity Offerings and Investment
Efficiency: Pre-K-IFRS vs. Post-K-IFRS.

PANEL A Total Sample

Variables
Pre-IFRS Post-IFRS

Coeff. t-Value Coeff. t-Value

INTERCEPT −0.335 −0.910 −0.699 −1.150
SEODUM −0.061 −1.380 0.126 1.530

AbFOLLOW 0.026 1.230 −0.065 −2.210 **
SEODUM × AbFOLLOW 0.084 1.860 * 0.211 2.660 **

CONTROLS Included Included
YD Included Included
ID Included Included

F-VALUE 6.24 *** 6.77 ***
ADJ R-SQ 15.18% 36.58%

PANEL B Overinvestment Sample

Variables
Pre-IFRS Post-IFRS

Coeff. t-Value Coeff. t-Value

INTERCEPT −0.690 −1.230 −1.350 −1.410
SEODUM −0.060 −0.850 0.163 1.040

AbFOLLOW 0.008 0.240 −0.038 −0.760
SEODUM × AbFOLLOW 0.069 0.990 0.299 1.800 *

CONTROLS Included Included
YD Included Included
ID Included Included

F-VALUE 8.47 *** 8.29 ***
ADJ R-SQ 15.75% 22.70%

PANEL C Underinvestment Sample

Variables
Pre-IFRS Post-IFRS

Coeff. t-Value Coeff. t-Value

INTERCEPT −0.154 −0.310 −0.446 −0.550
SEODUM −0.061 −1.060 0.140 1.370

AbFOLLOW 0.037 −1.320 −0.108 −2.810 ***
SEODUM × AbFOLLOW 0.094 1.570 0.212 2.170 **

CONTROLS Included Included
YD Included Included
ID Included Included

F-VALUE 4.51 *** 15.75 ***
ADJ R-SQ 17.20% 31.00%

Note: Please refer to Appendix A for variable definitions. ***, **, and * denote significance at the 1%, 5%, and 10%
levels, respectively (two-tailed).

Since the adoption of K-IFRS shows statistical significance in the overinvestment sample,
the monitoring role of the analyst, which was limited in the overinvestment sample, seems to be
strengthened by the improvement of the analytical environment of the analyst and the accounting
environment after K-IFRS adoption.

Panel C of Table 10 is the regression analysis of the underinvestment sample. As a result,
the regression coefficient of SEODUM × AbFOLLOW (β3) was 0.094 in the group before the adoption
of K-IFRS, which was not a significant positive value. On the other hand, the regression coefficient of
SEODUM × AbFOLLOW (β3) was 0.212 in the group after K-IFRS adoption, which was a significant
positive value at the level of 5%.

The results of this study suggest that the monitoring role of analysts after the adoption of K-IFRS
was better performed in the underinvestment sample than in the overinvestment sample, as the
statistical significance of the underinvestment sample was more robust than that of the overinvestment
sample. In sum, the effect of analysts on the relationship between SEO and investment efficiency
increases after the adoption of K-IFRS compared with before K-IFRS adoption. This additional analysis



Sustainability 2018, 10, 2704 17 of 21

suggests indirectly that analysts are performing better in the monitoring role after the adoption
of K-IFRS.

5. Conclusions

This study analyzed the effects of SEO on investment efficiency using a sample of 5297 firms from
2002 to 2014. In addition, we examined whether the monitoring role of analysts affects the relationship
between SEO and investment efficiency. The investment efficiency measurement method was devised
by McNichols and Stubben (2008) [21]. SEO results in a substantial increase in the net assets of a
firm with the increase of stocks by issuing stocks. SEO is the most basic way to improve the financial
structure of a firm and get rid of debt financing, because it is a method of expanding equity capital by
issuing shares.

Managers are incentivized to raise the issue price of stocks rather than the intrinsic value of the
firm in the process of SEO. Many prior studies have reported that earnings are managed through
accruals and real activities during SEO. As such, managers’ voluntary earnings management may
damage the quality of financial reporting.

In addition, investment efficiency refers to the adoption of investment plans with positive NPV
under circumstances where there is no market friction such as adverse selection or agency costs [19,27].
However, due to realistic constraints, optimal investment is often not achieved. In other words,
as an agent problem due to information asymmetry, optimal investment is not made, resulting in
underinvestment or overinvestment [33].

Many prior studies on investment efficiency have addressed its relationship with the quality of
financial reporting, finding that the better the quality of the financial reporting, the more efficient the
investment. The purpose of this study is to investigate the relationship between SEO and investment
efficiency by focusing on the prior study that the arbitrary earnings management of the manager in the
case of SEO damages the quality of the financial report. In addition, we examined the effect of analysts
on the relationship between SEO and investment efficiency.

Analysts perform a monitoring role in firms’ financial reporting processes [23,25,43,44]. In fact,
Yu (2008) [23] and Yoo et al. (2012) [44] confirmed that the discretionary accruals decrease more in
firms with many analysts. Yoo et al. (2012) confirmed that as the number of analysts increases, earnings
management through real activities decreases. Thus, if analysts monitor the managers’ behavior in
the financial reporting process, the relationship between SEO and investment efficiency is expected to
be mitigated.

The results of this study are as follows. A firm with a SEO has lower investment efficiency than a
firm without a SEO. As a result, the statistical significance was found only in the full sample and the
underinvestment sample.

This is consistent with the prior study in which firms with SEO are subject to opportunistic
earnings management [4–6,8,9]. Second, the effect of analyst coverage on the relationship between
capital increase and investment efficiency is significant in terms of investment efficiency, and there the
interaction between SEO and analyst coverage has a positive direction. The results of this analysis
show that analysts play a role in monitoring the inefficient investments derived from managers’
opportunistic earnings management. In other words, it suggests that analyst coverage is acting as a
mechanism to mitigate the negative relationship between SEO and investment efficiency.

In addition, we conducted a further analysis on abnormal analyst coverage, including examining
groups of analysts before and after introducing K-IFRS. First, we used the original variables for analyst
coverage as variables. However, analyst coverage is often determined by the characteristics of the firm.
To compensate, we estimated the amount of abnormal analysts that exclude the characteristics of the
firm and used them as a proxy for analyst coverage. As a result of the analysis, the analytical results
were maintained even when the abnormal analysts were used. Second, analyst coverage was used as
a substitute for the monitoring role. Analyst coverage was classified by the median. The group that
was larger than the median was classified into the group with superior monitoring, and the group
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that was smaller than the median was classified into the group with less effective monitoring. As a
result of the analysis, it was found that the group that was larger than the median performed the
monitoring role better than the group that was smaller than the median. Third, the adoption of K-IFRS
obligations brought about many changes in the accounting reporting environment and the analysis
environment of analysts. Accordingly, the analysis before and after the introduction of K-IFRS was
analyzed separately. The analyst monitoring effect was greater after the introduction of K-IFRS than
before the introduction of K-IFRS. This indirectly shows that the adoption of K-IFRS has improved the
accounting reporting environment and the analyst’s financial statement analysis environment.

The contribution of this study is as follows. First, the prior study examined financing from the
perspective that earnings management through accruals and real activities are performed in the case
of SEO. On the other hand, it is significant that this study deals with the capital management aspect of
investment efficiency after financing. Second, it is significant that the poor performance after SEO can
be attributed not only to the management of discretionary accruals and management based on real
activities, but also to inefficient investment activities. Third, we examined the effects of the choice of
accounting for a firm in terms of financing and capital management. Fourth, we showed that analysts
can play a role in monitoring the quality of financial reporting by showing that analysts can influence
the relationship between SEO and investment efficiency. The results show that the efficient operation
of the capital procured is important for the sustainability of the firm and that the analyst plays an
important role in monitoring the efficient allocation of resources as an external auditor.

As for the limitations of this study, variables may have been omitted that affect investment
efficiency. Also, there may be measurement errors in determining investment efficiency and abnormal
analyst coverage. Research on the effect of the financing type of SEO and the purpose of SEO on
investment efficiency will be needed in the future. Also, research that reflects industry characteristics
will also be germane to the topic.
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Appendix A. Variable Definitions for H1, H2

Dependent Variables: INV_EF = investment efficiency, the absolute value of the residual measured
as McNichols and Stubben (2008) [21] multiplied by (−1) for firm i in year t + 1.

Explanatory Variables: SEODUM = seasosed equity offerings dummy variable, l if the firm with
seasosed equity offerings, and 0 otherwise for firm i in year t − 1; SEODUM × FOLLOW = Interaction
variables between SEODUM and FOLLOW

Control Variables

EQ the absolute residual of the Dechow et al.’s (1994) [55] discretionary accrual model, multiplied by −1
FOLLOWS the number of analysts who report earnings forecasts for the firm in year t
SIZE firm size, the nature logarithm of total assets for the firm in year t
LEV debt ratio for the firm in year t, (long-term debt/total assets)
LOSSDUM loss dummy variable for the firm in year t, 1 if net income is negative, and 0 otherwise
TA tangible asset ratio for the firm in year t, (property + plant + equipment/total assets)
STD_OCF the standard deviation of operating cash flow for five years from period t − 4 to period t
AGE the number of years from the date of initial listing to the lagged period
SLACK cash/total assets for firm i in year t
OWN ownership for the firm in year t
FOR foreign ownership for the firm in year t
BIG4 1 if annual financial statement is audited by a BIG4 auditor, and 0 otherwise
YD year dummy
ID industry dummy
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Appendix B

Appendix B.1. Investment Efficiency is Measured as McNichols and Stubben (2008)

In this study, we used the method of McNichols and Stubben (2008) [21] as a proxy for investment
efficiency. In the model estimated by the following equation, the residual means investment inefficiency.
Over-investment sample if the residual is greater than 0 and under-investment sample if the residual
is less than zero.

INVESTit = β0 +β1Qit−1 + β2Qit−1 ∗ Quartile2it−1 + β3Qit−1 ∗ Quartile3it−1
+β4Qit−1 ∗ Quartile4it−1 + β5CFit + β6GROWTHit
+β7 INVESTit−1 + εit

(A1)

where INVESTit is capital investment for firm in year t; Qit−1 is Tobin’s Q for firm in year t − 1;
Qit−1 ∗ Quartile2(3, 4)it−1 is Tobin’s Q for firm in year t − 1 * dummy variable with a value of 1 if
Tobin’s Q belongs to the second (third, fourth) quartile by year-industy; CFit is operating cash flow for
t/tangible assets for firm in year t − 1; GROWTHit−1 is growth ratio for firm in year t − 1, (total assets
for firm in year t − 1 minus total assets for firm in year t − 2) divided by total assets for firm in year
t − 2; INVESTit−1 is capital investment for firm in year t − 1; εit is residual.

Appendix B.2. Unexpected Analyst Coverage is Measured as Yu (2008)

The method of Yu (2008) [23] was applied to measure the unexpcted analysts coverage.
The estimation formula is as follows. The residual estimated by the regression equation below is the
unexpcted analysts coverage. If the residual is larger than 0, it means that the number of analysts is
larger than the expected number of analysts. If the residual is smaller than 0, it means that the number
of analysts is smaller than the expected analysts. The greater the number of unexpcted analysts,
the greater the monitoring role is expected.

FOLLOWit = β0 + β1SIZEit + β2ROAit + β3GRWit + β4STD_OCFit + β5FINANit + εit (A2)

where FOLLOW is the number of analysts who report earnings forecasts for the firm in year t; SIZE is
firm size, the nature logarithm of total assets for the firm in year t; ROA is profitability, net income is
divided by total assets; GRW is growth rate, (total assets for firm in year t minus total assets for firm in
year t − 1) divided by total assets for firm in year t − 1; STD_OCF is standard deviation of operating
cash flows over the past five years; FINAN is (debt financing + equity financing) divided by total assets
for firm in year t; εit is residual.
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