CHAPTER1 INTRODUCTION

1.1 Agency Theory and Managerial Ownership

Agency theory (Jensen and Meckling, 1976) assumes that the organizational form with
the lowest agency costs is one in which the leader (chief executive officer [CEO] or president)
owns 100% of the company; in this case, the top executive is also the principal (owner).
When the top executive is not the sole owner, then that individual becomes an agent
(employee) of the firm, at which point agency problems begin to arise. In other words, agency
problems are said to occur when agents pursue individual goals that are not necessarily

consistent with those of the organization.

Corporate governance is defined as “the set of mechanisms that induce the self-interested
controllers of a company to make decisions that,maximize the value of the company to its
owners (Denis and McConnell,»2003, p: 2).” Corporate governance mechanisms can be
broadly characterized as being either internal or external to the firm. The internal mechanisms
of primary interest are the board of directors- (Fama and Jensen, 1983), executive
compensation (Lewellen and Huntsman, 1970), as well as managerial ownership (Jensen and
Meckling, 1976). The external mechanisms are the threat of takeover (Jensen and Ruback,
1983), competition of products (Hart, 1983), institutional ownership (Brickley, Lease, and
Smith, 1988), the market for managerial talent (Fama, 1980), and the legal system. However,
emerging markets generally suffer from a lack of shareholder protection (Lins, 2003), and
Taiwan is characterized by the absence of effective audit committee, low institutional
ownership, and an inactive takeovers market (Chow, Chen, and Chen, 1996; Yeh, Lee, and
Woidtke, 2001). These facts suggest that corporate governance in Taiwanese firms appears to

rely principally on internal mechanisms rather than on external controls.

According to the 2000 Watson Wyatt report on U.S. executive pay trends, companies that
offer more stock ownership to senior-level executives have better rates of return for their

shareholders. Since the early 1990s, stock-based compensation plans have been adopted by



many Taiwanese high-tech firms. It is often claimed that one of the major reasons for the
success of Taiwan’s information technology sector is due to the adoption of these unique
employee financial participation scheme (often referred to as the “Taiwanese-style profit
sharing and employee stock ownership plans”) (Han, 2003). In August 2000, the Securities
and Futures Commission in Ministry of Finance, R.O.C. further established the systems of
“employee stock option” and “treasury stock” to allow Taiwanese firms to buy back their
shares to be either transferred to employees or used for the issuance of employee stock
options. Following the experience of U.S.', the stock-based compensation plans in Taiwan
should also be mainly targeted toward management. In order to provide a valuable lesson for
other developing economies, empirical evidence on whether managerial stock ownership
affects agency cost in a country such as Taiwan (which has industrialized fairly rapidly) is

worth exploring.

1.2 The Electronics Industry in Taiwan

During the past two decades; a.great deal of attention regarding the performance of
Taiwan’s economy has been paid to the electronics industry. In 2000, the electronics industry
alone accounted for 40% of the total sales and 72% of the total profits (before taxes)
generated by all firms listed on the Taiwan Stock Exchange Corporation (TSEC). In addition,
Taiwan’s integrated circuit (IC), computers and peripherals, and telecommunication industries
have also played prominent roles on the international platforms. For instance, the value of
information hardware products of the major countries from around the world is summarized in
Table 1.1. Notably, Taiwan ranked in the top four in both 1999 and 2000 in terms of domestic
production. Since many Taiwanese businessmen have made vast amounts of investments in

China during the past ten years, the aggregate value of the “Greater China” area should

" American Compensation Association (now known as WorldatWork) surveyed 915 U.S. companies in
August 2000, and reported that stock-based compensation plans were adopted among 51% of the
sample companies and were available to 100% of upper management and 95% of middle management.
However, no such study is currently available in Taiwan.



provide valuable information. By aggregating the Year 2000 outputs of Taiwan and China
together, the Greater China area would be the second largest information hardware producer
in the world, only next to the United States. Given the accelerative nature of technology
development, high-tech firms are often characterized by rapid growth and abundant
investment opportunities, and thus are expected to face a high degree of information
asymmetry between managers and shareholders (Gaver and Gaver, 1995). This could lead to
potential agency problems as the objectives of the principal (shareholders) and the agent

(managers) are not always identical.

Table 1.1 Major Producers of Information Hardware Products

Year 1999 Year 2000
Count Growth Rate
oun
Y Value* P Value* Rank | (2000 over 1999)
(US$ 1 million) (ES$-1 million)

U.S. 85,085 1 88,489 1 4%
Japan 44,051 2 45,468 2 3.2%
China 18,455 4 25,535 3 38.4%
Taiwan 21,023 3 23,081 4 9.8%
UK 16,007 5 16,167 5 1%
Germany 10,910 6 12,001 6 10%

* Value includes only domestic products of information hardware.
Source: Information Technology Industry Yearbook, Industrial Economics & Knowledge Center,

Industrial Technology Research Institute, Taiwan, R.O.C.



1.3 Firm Performance

Most prior studies in this area have merely documented the effects that managerial
ownership has on financial performance measures such as accounting rate of return and
Tobin’s Q, with little attempt to assess its impact on economic performance measures such as
productivity or efficiency. However, Kaplan and Norton (1992) devise a balanced scorecard
because they believe the traditional financial performance measures are out of step with the
skills and competencies that companies are trying to master today. Their balanced scorecard
includes financial measures that tell the results of actions already taken but complements the
financial measures with operational measures on internal processes, customer satisfaction, and
the organization's innovation and improvement activities. In addition, the core of a business
organization is its operational function — that is, the process of transforming inputs into
outputs; and the importance of efficiency;has;been featured in many researches. For example,
the pioneering work by Solow (1957) concludes that approximately 90% of the increase in
real per capita output (and thus-the standard of living) is attributable to efficiency growth.
From an agency theory perspective; Hill'and 'Snell (1989) also theorize that managerial stock
ownership does affect a firm’s posture toward strategies of diversification (either related or
unrelated) and investment in R&D (product and process innovations), which in turn explain
differences in productivity among firms. Therefore, the focus of this study is the empirical
effect of managerial ownership on overall firm performance, including financial, economic, as

well as time measures.

1.4 Objectives and Organization of this Study

This work attempts to bring together the literatures on corporate finance, productivity
and survival analysis, and differs from prior studies in the following ways. First, it
investigates the agency problem not only from traditional financial point of view, but also

from economic and longitudinal perspectives. Tobin’s Q and return on assets (ROA) are used



as financial performance measures. Technical efficiency and total factor productivity are
employed as economic performance measures. Survival time for initial public offerings (IPO)
is taken as the duration measure for firm performance. Second, since there is a reason to
believe that not all insiders have equal access to non-public information (Nunn, Madden, and
Gombola, 1983), examining sub-group of insiders might provide additional insights into
corporate governance structures. The insiders (a broad definition of management) are
sub-classified into executives, board members, and large shareholders in order to allow for
more in-depth analysis. Third, longitudinal models, instead of traditional cross-sectional
analyses, are employed to control for any unobservable firm heterogeneity. Hill and Snell
(1989) support the optimal use of panel data by stating the limitation of their cross-sectional
analysis: “We use static data to test for what are undoubtably dynamic relationships.
Longitudinal analysis would have been preferable ... (p. 43).” Fourth, in order to ensure that
our results are not affected by endogeneity of .ownership, lagged insider ownership is
employed as the independent variable. Last but not least, in addition to surveying the general
situation in Taiwan, this study. further“investigates' the electronics industry in terms of
efficiency and productivity, because the high-tech sector is the first to adopt the stock-based

compensation plans and is now the most important contributor to Taiwan’s economy.

There are four more chapters besides this introductory one. The relation between
managerial ownership and firm performance as well as the financial, economic, and duration
measures of firm performance are reviewed in Chapter 2. Chapter 3 then describes the
empirical models and the data. Chapter 4 presents the empirical results and the managerial

implications. Finally, conclusive remarks are provided in the last chapter.



CHAPTER 2 LITERATURE REVIEW

Given the governance issues arising form the separation of ownership from control, the
ability to align managerial and shareholder interests via insider ownership of equity is an
important topic of inquiry. Despite the central importance of this issue to a corporate finance
researcher, no theoretical or empirical consensus currently exists on whether managerial
ownership affects firm performance. In this chapter, the relation between managerial
ownership and firm performance are reviewed, and then the financial, economic, as well as

duration measures of firm performance are introduced.

2.1 Managerial Ownership and Firm Performance

Three aspects of pertinent literature — i.e. the positive relation, irrelevancy or the
negative relation, and the nonlinear relation ‘between managerial ownership and firm
performance, are reviewed to provide a thorough theoretical background for this work. The
relation between managerial ownership' and TPO.survivability, as well as endogeneity and

managerial ownership structure, are also discussed.

2.1.1 Positive Relation between Managerial Ownership and Performance

Jensen and Meckling (1976) suggest that insiders (management) deviate from the goal of
shareholder wealth-maximization by consuming perquisites when they do not have an
ownership stake in the firm. Accordingly, higher insider stockholding is hypothesized to align
managerial interests with shareholders’ interests. Leland and Pyle (1977) show that the
entrepreneur’s willingness to invest in his own project can serve as a signal of project quality,
and that the value of the firm increases with the share of the firm held by the entrepreneur.
Chung and Pruitt (1996) examine 404 publicly-held U.S. companies for the year of 1987 via a

simultaneous equations model and find that executive (CEO) equity ownership positively



influences Tobin’s Q. Palia and Lichtenberg (1999) investigate 255 U.S. manufacturing firms
between 1982 and 1993 and observe a positive relationship between managerial (top officers
and board members) ownership and firm productivity. Core and Larcker (2002) analyze 195
U.S. firms that had adopted target ownership plans for top executives from 1991 to 1995 and

find that excess accounting returns and stock returns were higher after the plans were adopted.

In Taiwan, Yeh and Chiu (1996) examine 137 TSEC listed companies from 1987 to 1991
and show that ownership concentration is positively related to a proxy of firm value generated
by factor analysis. Yeh and Chiu also indicate that the lack of effective external corporate

governance mechanism in Taiwan might induce significant equity agency costs.

2.1.2 Irrelevancy or Negative Relation between Managerial Ownership and

Performance

In contrast, other investigators have ptoposed “that the relation between managerial
ownership and firm performance s unrelated or eéven negative. Demsetz (1983, p. 384) argues
that the ownership structure of a firm that“emerges is an endogenous outcome of competitive
selection in which various cost advantages and disadvantages are balanced to arrive at an
equilibrium organization of the firm”. Accordingly, Demsetz concludes that there is no
relation between ownership structure and corporate performance. Demsetz and Lehn (1985)
and Demsetz and Villalonga (2001) present evidences consistent with Demsetz’s conclusions
by examining cross-sectional data in 1980 and in the late 1970s, respectively. Agrawal and
Knoeber (1996) investigate 383 Forbes-standing U.S. firms for the year of 1987 and find no
effect of insider (officers and directors) shareholding on Tobin’s Q. Cho (1998) uses
cross-sectional data from 326 Fortune 500 firms in 1991 and finds, from the results of his
simultaneous regression, that Tobin’s Q affects ownership structure but not vice-versa.
Himmelberg, Hubard, and Palia (1999) use panel data of 398 U.S. firms from 1982 to 1992

and control for firm fixed effects to re-examine the ownership-performance relationship.



Himmelberg et al. find no meaningful correlation between managerial (top managers and
directors) ownership and Tobin’s Q. However, Zhou (2001) criticizes the methodology of
Himmelberg et al. (1999) by pointing out that fixed effects estimators may not be able to

detect the effect that ownership has on firm performance even if such a relationship exists.

In Taiwan, Yu and Chou (1994) examine TSEC listed companies from 1987 to 1991 and
classify insiders into seven groups.” Yu and Chou show that both total insider ownership and
director ownership impact Tobin’s Q negatively, whereas top officers’ ownership has no effect
on Tobin’s Q. They propose a potential explanation for the monotonic negative relation
between director ownership and Tobin’s Q that board members might withhold the stock price
of a firm because of their motives to repurchase stocks, to oppose takeovers, or to expropriate
debt-holders. Wang (2001) investigates 133 Taiwanese publicly-held firms from 1989 to 1998
via a cross-sectional simultaneous equations model and find that insider ownership does not

influence Tobin’s Q.

2.1.3 Nonlinear Relation between Managerial Ownership and

Performance

In a seminal study by Morck, Shleifer, and Vishny (1988), the existence of a nonlinear
relationship between managerial ownership and firm performance was proposed. Morck et al.
examine 371 Fortune 500 firms for the year of 1980 using piecewise linear regression and
find a positive relationship between Tobin’s Q and management ownership for the 0% to 5%
board ownership range, a negative relationship in the 5% to 25% board ownership range
(where managers are entrenched), and a positive relationship again for board ownership
exceeding 25%. The same three-stage relationship as above is also observed by Morck et al.

for top officer ownership and outside director ownership, respectively. McConnel and Servaes

% Yu and Chou (1994) divide insiders into (1) top officers, (2) directors, (3) supervisors, (4) related
parties, (5) directors which is also a supervisor, (6) directors who is also a supervisor and an executive,
and (7)large shareholders.



(1990) investigate 1173 NYSE/AMEX firms for the year 1976 and 1093 firms for the year
1986 and find an inverted U-shaped relation between Tobin’s Q and insider (officers and
directors) ownership, with the inflection point between 40% and 50%. Using ROA as the
dependent variable, McConnel and Servaes obtain a similar inverted U-shaped relation
between firm profitability and insider ownership. Short and Keasey (1999) use the ratio of
market value to book value of equity and the return on shareholders’ equity as measures of
firm performance and find, in their sample of 255 U.K. firms from 1988 to 1992, a similar
cubic relationship to the one found by Morck et al. (1988); the difference being that U.K.
management becomes entrenched at higher levels of director ownership than their U.S.

3
counterparts.

In Taiwan, Yeh, Chiu, and Ho (1997) use the 5-year average number of 71 TSEC listed
companies between 1987 and 1991 to teststhe relation between ownership structure and
wealth exploitation from minority.shareholders: Their empirical results show that the amount
of wealth exploitation first rises;and then falls with managerial stockholding, which has been

defined as director, executive, and large shareholder/ownership, respectively.

2.1.4 Managerial Ownership and IPO Survivability

Initial public offering (IPO) firms are organizations that offer their stock to the public
market for the first time while moving from private to public ownership. An IPO firm
undergoes numerous internal changes as it submits to the scrutiny of shareholders, investment
bankers, and the Securities and Exchange Commission (Welbourne and Andrews, 1996). It
then tries to acquire professional management, achieve a highly profitable business and
provide transparency in organization and operations. The aftermarket performance of initial
public offerings has received increased attention since Ritter’s (1991) exposure of the

potential wealth hazard of a buy-and-hold strategy toward investing in IPOs. The emphasis

3 Short and Keasey (1999) state that ownership data in the U.K. are only available for directors of the
firm, and not for other officers/managers.



thus far has been on the patterns in issuing activity, short-term underpricing, and long-run
underperformance (Ritter and Welch, 2002). However, the question of survivability becomes
especially important following periods of radical organizational transformations, and few
events can compare with an IPO in terms of the fundamental change to strategy, structure,
personnel, control process, and operating procedures of a firm. According to U.S. experience,
approximately a third of IPO issuing firms either fail or are acquired within five years of
going public (Jain and Kini, 1999). Additional information on the survival profile of an IPO
can be very valuable to the security market as well as to the issuers. Investors could assess
their portfolio returns/risks more properly, and issuing firms could make better decisions
when proceeding with the IPO. Given the extent of research in corporate governance that has
pointed to the potential role of managerial ownership in solving agency problem, an obvious
question that arises is whether the insider stockholding improves the survival profile of IPO

1ssuers.

For an IPO, failure to survive is defined as delisting from the trading exchange for
negative reasons. The survival profile ‘of 'TPO issuers can be accessed by evaluating the
survival and the hazard functions.” Thessurvival function indicates the likelihood that a
randomly selected IPO firm will survive longer than a specified period of time, while the
hazard function describes the conditional probability that an IPO issuer will fail in the future
given that it has survived up to the current time. Survival analysis techniques consider
censored observations that arise when the duration of a study is limited, and thus avoid

sampling bias (Shumway, 2001).

As to examining [PO survivability, two previous studies apply the identical log-logistic
accelerated failure time (AFT) model but arrive at conflicting results. Hensler, Rutherford,
and Springer (1997) investigate 741 IPOs on the NASDAQ between 1975 and 1984, and find
that the survival time for IPOs increases with offer size, age of the firm at the offering, the
initial return, PO activity level in the market, and the percentage of insider ownership, while

the survival time decreases upon increasing the general market level at the time of the offering
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and the number of risk characteristics. In a later paper, Jain and Kini (2000) analyze 877 IPO
firms in the United States between 1977 and 1990, and find that the involvement of venture
capitalists improves the survival profile of IPO firms, while managerial ownership retention

and offer size are not significant at all.

2.1.5 Endogeneity and Managerial Ownership Structure

As mentioned earlier, several cross-sectional studies find either that there is no relation
between managerial ownership and firm performance at all or that Tobin’s Q affects
ownership structure but not vice-versa. However, their results might be caused by measuring
ownership and performance at the same time. Since top management are likely to have inside
information about a firm’s prospects, they have an incentive to adjust their portfolios based on
their own estimates of future petformance. Therefore, Jensen and Warner (1988) and
Hermalin and Weisbach (1991) agree that cross-sectional regressions of Tobin’s Q on
ownership may be misleadingtas well“as statistically incorrect because the results are
contaminated by the effects of Tobin’s Q on.ownership. Hermalin and Weisbach (1991)
further suggest the use of time-series data on ownership as a control for the possible
simultaneity between ownership and Tobin’s Q. To attenuate the potential spurious relation
between ownership and performance caused by contemporaneous cross-sectional analysis, we
have taken the 1-year lagged insider ownership as the independent variable to ensure that our
‘cause’ (ownership) precedes the ‘consequence’ (performance). This approach of lagging the
endogenous variables by one-period is commonly used in longitudinal studies (such as Palia

and Lichtenberg, 1999; and Han, 2003).

Following the lead of La Porta, Lopez-de-Silanes, and Shleifer (1999), some scholars
began to identify the single ultimate controlling shareholders for corporations in East Asian
countries (Claessens, Djankow, and Lang, 2000) and emerging markets (Lins, 2003).

However, the process of constructing ultimate ownership requires data sources that capture

11



the full breadth of any overlaps among family members, other companies, and other
institutions. In the absence of detailed ownership data, Lins (2003) follows the convention of
La Porta et al. (1999) by matching managers and families based on family surname, but this
match is obviously imperfect when family members do not share the same surname (Lins,
2003, p. 180) or when non-family members share the same surname, which is often the case
in Taiwan. This potential misclassification may cause a serious bias in the ownership measure.
Therefore, given the lack of comprehensive pyramid structures and cross-holdings data up to
now in Taiwan, we are precluded from conducting such an analysis of ultimate control in the
present study. Instead, our attention is focused on another critical and largely ignored aspect

of ownership structure — namely, the composition of insider ownership.

Nunn, Madden, and Gombola (1983) propose a hierarchy among the insiders regarding
their functional roles within a firm. With,direct responsibility for promoting all major
corporate policies, top officers .are. expected to have the greatest access to non-public
information. Directors, as members of the board, are responsible for advising top officers on
all strategic decisions but have-no day=to-day operational duties. Blockholders (i.e. those
holding 10% or more of the outstanding-shares) on the other hand, do not take part in the
day-to-day operations of the firm and would not normally be consulted on most corporate
decisions. Thus, in this study insiders are sub-classified into executives, board members, and
large shareholders so as to examine the effect of insider ownership structure on firm

performance.

Table 2.1 summarizes the empirical tests on the relation between ownership and
performance discussed in this chapter. It can be observed that traditional studies have mostly
focused on the effect of ownership on Tobin’s Q (e.g., Morck, Shleifer, and Vishny, 1988;
McConnel and Servaes, 1990; Agrawal and Knoeber, 1996; Chung and Pruitt, 1996; Cho,
1998; Himmelberg, Hubard, and Palia, 1999; Demsetz and Villalonga, 2001; in Taiwan, Yu
and Chou, 1994, and also Wang, 2001). However, since Tobin’s Q is buffeted by investor

psychology pertaining to forecasts of a multitude of world events (Demsetz and Villalonga,
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2001), caution is needed when viewing Q as a performance measure. In addition, since
Tobin’s Q incorporates only a single day’s stock price information at the end of a year, the fact
that the stock market of Taiwan is so volatile means that Tobin’s Q might not be able to
represent firm performance of an entire year adequately. Unlike prior research, this study
attempts to measure firm performance based on a more comprehensive set of variables —
Tobin’s Q, ROA, technical efficiency, total factor productivity, and IPO survival time; and
further aims to identify specific sub-group insider holding strategies that can improve overall

performance for a firm.

13



Table 2.1  Summary of Prior Empirical Works on Ownership and Performance

Impact of
Ownership Managerial Ownership Firm Performance
Author ) .
on Variable Variable
Performance
Chung & Pruitt (1996) |CEO ownership Tobin’s Q
Hensler, Rutherford, & . : ) )
; Insider ownership IPO survival time
Springer (1997)
Palia & Lichtenberg M - hi Total factor
e anagerial ownershi
Positive |(1999) 8 P productivity
Core & Larcker (2002) |Mandat ti hi ROA,
ore arcker andatory executive ownershi
Y P Excess stock return
Yeh & Chiu (1996), ) ) )
) Ownership concentration Firm value
Taiwan
) ) Accounting profit
Demsetz & Lehn (1985)Ownership concentration ¢
rates
A 1 & Knoeb
(érga;\)/a Hoeh e Insider ownership Tobin’s Q
Cho (1998) Insider ownership Tobin’s Q
Irrelevant  |Himmelberg, Hubard, “|Managerial (top officers & Tobin's Q
obin’s
& Palia (1999) directors) ownership
Jain & Kini (2000) Managerial ownership IPO survival time
Demsetz & Villalonga M ¢ b Tobin’s Q,
anagement ownershi
(2001) g P ROE
Wang (2001), Taiwan  |Insider ownership Tobin’s Q
) Yu & Chou (1994), Total insider ownership, .
Negative , i ) Tobin’s Q
Taiwan Director ownership
Morck, Shleifer, & Management (board? ownership, »
Vishny (1988) Top officer ownership, Tobin’s Q
Y Outside director ownership
McConnel & Servaes |Insider (officers & directors) Tobin’s Q,
) (1990) ownership ROA
Nonlinear Managerial (directors) MVE/BVE
Short & Keasey (1999) | oecttal (ITECtors :
ownership ROE

Yeh, Chiu, & Ho
(1997), Taiwan

Directors ownership,
Executive ownership,
Blockholder ownership

Wealth exploitation
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2.2 Measures of Firm Performance

Three perspectives of firm performance measures, i.e. the financial measures such as
Tobin’s Q and ROA, the economic measures such as technical efficiency and total factor
productivity, and the longitudinal measure of survival duration are introduced to provide an

extensive technical background for this study.

2.2.1 Tobin’s Q and ROA

Defined as the ratio of the market value of a firm to the replacement costs of its assets,
Tobin’s Q was first introduced as a predictor of a firm's future investments (Tobin and
Brainard, 1968). Since then this measure has been used to explain a wide variety of corporate
phenomena, including the relationship between managerial equity ownership and firm
performance. A Tobin’s Q aboye one indicates. that the market views the firm’s internal
organization as exceptionally good or the expected agency costs as particularly low. Although
multiple methods have been proposed+for calculating the Q ratio, the different approaches
tend to yield very similar values for Tobin's"Q. Chung and Pruitt (1994) develop a simple
formula for approximating Tobin’s Q, which requires only basic financial and accounting

information. Specifically in their method,
Approximate Q = (MVE + PS + D)/TA
where

MVE = (Closing price of share at the end of the financial year)*(Number of common

shares outstanding);
PS = Liquidating value of the firm's outstanding preferred stock;
D = (Current liabilities — Current assets + Book value of long-term debt), and

TA = Book value of total assets.
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Compared with the more theoretically correct model of Lindenberg and Ross (1981), at
least 96.6% of the variability of Tobin’s Q is explained by the approximate Q. In this study,

Chung and Pruitt's method is employed to calculate Q.

As presented in Table 2.1, the earliest empirical study of Demsetz and Lehn (1985) used
accounting profit rates to measure firm performance. Almost all of the studies that followed
used Tobin’s Q. However, caution is needed when employing Tobin’s Q (Demsetz and
Villalonga, 2001). Accounting profit rate is not affected by the psychology of investors, and
only partially involves estimates of future events, mainly in the valuations it places on
goodwill and depreciation. Therefore, although researchers in economics have long expressed
concern over the use of accounting rates of return as proxies for the economic rate of return,
ROA (generally derived as net income divided by value of assets) is still frequently used as

the measure of firm profitability (Chen and lsee 1995).

2.2.2 Technical Efficiency and'Stochastic Frontier

Production theory suggests a transformation process in which the firm employs and
transforms different inputs, such as labor and capital, into outputs. With the production
technology as given, technical efficiency pertains to getting the most out of a set of input
resources. Farrel (1957) develops a method of measuring firm technical efficiency in a
homogenous industry by estimating the production frontier, which represents the maximum
output attainable at each input level. Firms that are technically efficient in their industry
operate on the frontier, while technically inefficient firms operate beneath the frontier. Figure
2.1 shows a typical production frontier /' with one input X and one output Y. Suppose the firm
operates at point A with actual output of Y;. According to the production frontier, the firm can
increase its output level to that of point B, i.e. Y|, using the same amount of input X.
Hence, the distance AB can be regarded as technical inefficiency for the firm under

consideration.
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Figure 2.1 Productien Frontier f(x) and Technical Efficiency

Aigner, Lovell and Schmit. (1977)—and Meeusen and van den Broeck (1977)

independently propose the stochasticfrontier. production function, defined by:
Y, = f(X;B)-exp(V; - U,) @.1)

where Y;denotes the output for the i-th firm; X; represents a (1xK) vector of inputs; S is a
(Kx1) vector of unknown parameters to be estimated; V; denotes the random error that
accounts for measurement error and the effects of other random factors (e.g. weather, strikes,
luck, and so on) not under the control of the firm, and U; represents a non-negative random
variable associated with technical inefficiency. Notably, Aigner et al. (1977) assume that the
Vi’s were independent and identically distributed (i.i.d.) normal random variables with zero
mean and variance of ¢ Vz, independent of the U;’s. The ratio of observed output for the i-th
firm, relative to potential maximum output, given input vector X;, is used to define the

technical efficiency of the i-th firm (7E;), which takes a value between zero and one:
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TE - Y, _ S (X5 B)-exp(V. -U,) =exp(-U,).

Y™ S B)-exp(V)

To investigate the determinants of technical inefficiency, Battese and Coelli (1995)
propose a panel data model that specifies technical inefficiency effects as a function of some

firm-specific factors:
U,=2,6+W,

where Z;, denotes a (1xM) vector of observable explanatory variables for the i-th firm at the
t-th time period; ¢ represents a (Mx1) vector of unknown parameters to be estimated, and

W, is an unobservable random error defined by the truncation of the normal distribution with

zero mean and variance of ¢ 2. The truncation point of Wi, is —-Z; 6, that is, W, >-Z.0 .

it it

Thus, the technical inefficiency effectil; is obtained by the truncation (at zero) of the normal
distribution with mean of Z;, 5 =and|variance of @°. The maximum likelihood method is
employed to estimate the paraméters /3 and ¢ simultaneously, and variance parameters are

expressed in terms of o =02 *o and Y=0 o’ i

2.2.3 Total Factor Productivity

As a relative concept, a natural measure of productivity is the ratio of outputs to inputs.
Productivity in this work is referred to total factor productivity (TFP), which is defined as the
“ratio of total output to the sum of associated labor and capital (factors) inputs” (Edosomwan,
1985, p. 3). Other traditional measures of productivity, such as labor productivity in a factory
and land productivity in farming, are what is known as partial productivity. The partial
productivity measure could provide a misleading indication of overall productivity because it
overemphasizes one input and neglects others (Ghalayini and Noble, 1996). A good index of
productivity must account for the services of all or at least most of the inputs employed by the

firm — and the TFP is such an index. For simplicity, this study takes total value added as the
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aggregated measure of outputs for a firm. Let L denote labor input, and K denote capital input.

TFP is thus defined as
p JAD (2.2)
f(L,K)

where VAD denotes total value added and f{*) denotes total input. Equation (2.2) could be

rewritten in a form of production function:
VAD =TFP- f(L,K).

Without loss of generality, we take f{*) as a Cobb-Douglas function® and represent the

output accordingly:

VAD = TFP-L* - K%, (2.3)

where ¢ and ax represent how the output responds to'changes in labor input and capital input
respectively. In other words, they denote the technical parameters for factor elasticity. Taking

the logarithm on both sides of Equation (2:3)-for an individual firm 7 will result in:

InVAD, =In(TFF) +a, InL, + a; InK;. (2.4)

For a set of firms in a homogeneous industry, each firm’s TFP can be inferred from regressing
the above production function if the technical parameters ¢;; and ak; are invariant across

firms, i.e. a;; = o and ak; = ak. Equation (2.4) for firm i could be rewritten as

InVAD, =a, InL, + ay In K, + In(TFP). (2.5)

If we let g(+) be the effect of firm characteristics (including insider ownership or its

* Maddala (1979) shows that, at least within a limited class of functions such as Cobb-Douglas,
generalized translog, and generalized Leontief, differences in the functional form produce a negligible
difference in measures of multi-factor productivity.
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composition) on the productivity of a firm within this industry, i.e. In(7FP) = g(-)+v, with

v; as the error term, Equation (2.5) could be rewritten as

InVAD, =a, InL, +a, InK, + g(-) +v,. (2.6)

The functional form of g(+) will be detailed in Chapter 3. The production function will then be

numerically estimated using regression techniques.

2.2.4 The Link between Financial and Economic Performance Measures

Several business and economic studies have demonstrated that productivity and
efficiency growth do intrinsically determine the equilibrium values of a set of endogenous
variables, such as profitability and:stock price. Gordon and Parsons (1985) show that profit
changes can be measured as a- function of productivity plus changes in price recovery.
Kumbhakar (1993), in his study of Utah dairy farmers, finds that smaller farms tend to be less
technical efficient as well as less profitable. Grifell-Tatje and Lovell (1999) point out that
profit change can be decomposed into three sources, namely, a productivity change effect
(which includes a technical change effect and an operating efficiency effect), an activity effect,
and a price effect. Summing up, these findings apparently suggest that efficiency gains have
the potential to contribute to an increase in productivity, and thus in business profits. In
addition, Alam and Sickles (1998) discover a positive correlation between the change in
technical efficiency of a firm and its stock returns two month later. Palia and Lichtenberg
(1999) also find a strong positive relationship between productivity and Tobin’s Q. These
results suggest that the stock market does reward firms when they increase their level of
efficiency/productivity. Consequently, measuring firm performance by way of the economic
measures (technical efficiency and total factor productivity) as opposed to the financial ones
(profitability or Tobin’s Q) might filter out noises such as price change or stock market

volatility and allow us to better measure the true operating performance of a firm.
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2.2.5 Survival Analysis

Survival analysis draws its origins from the bio-medical sciences and, in recent years,
has found applications in business to predict events such as bank or corporate failure
(Wheelock and Wilson, 1995) and bond default (Moeller and Molina, 2003). This statistical
technique is capable of dealing with censored data that represents situations where the
response of interest has not yet occurred. In the presence of this censored distribution,
conventional econometric OLS procedures are ill-suited to duration analysis, because they

would produce biased and inconsistent estimates (Cox and Oakes, 1984).

Let T be the length of the trading period. The probability of an IPO, offered for sale at ¢ =
0, enduring longer than time ¢ is a cumulative density function measured from 7 to infinity,

S(0)=P(T'> 1) = F(u)du

where S(¢) is the survival function"and F(¢) represénts the probability density function. The
hazard rate, A(f), which measures the conditional probability that the IPO is delisted
instantaneously given that it has survived up to time #, can be expressed as:

Pt<T<t+MT>t
h(e) = lim = HAT =0 _ P
At—0 At S(t)

The accelerated failure time (AFT) model is employed in this study to model
time-to-failure for IPO firms. The AFT model states that the survival function of an individual
with covariates Z at time ¢ is the same as the survival function of an individual with a baseline
survival function at a time texp(@'Z), where 0’ = (0y,...,0,) is a vector of regression

coefficient. In other words, the AFT model is defined by the relationship:

SW|z) =S, |t-exp(6'2)] 2.7)
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where Sy(f) denotes the baseline survival function when Z = 0. The factor exp(8'Z) is called
the acceleration factor telling the investigator how a change in covariate values changes the
time scale from the baseline time scale. Another representation of the AFT model is the linear

relationship between log time and the values of covariates:
InT =217+ ge (2.8)

where A is a vector of unknown regression parameters, ¢ is an unknown scale parameter, and
€ is a vector of errors assumed to come from a known distribution. The linear log-time model
(equation 2.8) is equivalent to the AFT model (equation 2.7) with - = A (Klein and

Moeschberger, 1997). The inference for A is based on a maximum likelihood approach.
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CHAPTER 3 EMPIRICAL MODELS AND DATA

To examine the effects of managerial ownership and its composition on firm
performance, this study follows the hierarchy of information asymmetry suggested by Nunn
et al. (1983) and classifies insiders (the broad definition of management) into executives (top
officers), non-executive directors, and large shareholders. Executives are responsible for the
day-to-day management of the company. They are full-time employees and have direct
responsibility for aspects of the business such as finance and marketing. They also help to
formulate and implement corporate strategy. Their key strengths are that they bring
specialized expertise and a wealth of knowledge to the business. However, non-executive
directors are only consulted on a part-time basis and are likely to have other work
commitments. They may therefore be unable to devote sufficient time to the company to be
effective monitors, and may lack thé expertiSe, necessary to understand highly technical
business issues or to make key decisions(Weir and*Laing, 2001). This study considers not
only total insider ownership but also its composition-in an attempt to give a more accurate
picture of the ownership-performance rélation than most previous studies. The Securities and
Exchange Law of Taiwan also defines insiders as board members, managers, and shareholders
holding more than ten percent of total shares of a company. Specifically, “managers” are
reported by the firm and usually comprise top officers such as CEO, vice-presidents, and
other key executives. To avoid the possible effects of reverse causality from performance to
ownership, the various variables of insider ownership take values at the beginning of the year

under consideration.

Empirical test of this study is carried out in two stages. The first stage includes all
industries in Taiwan. The second stage explores only the electronics industry. Five categories
of empirical models are utilized to examine the effects of managerial ownership on different
performance measures, i.e.: (1) Tobin’s Q and ROA for all industries; (2) technical efficiency
for each industry; (3) IPO survival time for all industries; (4) total factor productivity for

electronics industry; and (5) technical efficiency for electronics industry.
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3.1 Empirical Models for All Industries
3.1.1 Empirical Model on Tobin’s Q and ROA for All Industries

The defining characteristic of a longitudinal study is that individuals are measured
repeatedly through time. Panel data require special statistical methods because the set of
observations on one subject tends to be inter-correlated. To control for firm-specific
heterogeneity (i.e. corporate culture, good leadership, quality of workforce etc.) that are not
measurable but have a significant impact on firm performance, a longitudinal mixed model is
employed in this study to investigate the relationship between managerial ownership and
financial performance measures. The mixed model incorporates problems relating to the
estimation of both fixed effects and random effects in the same equation. Such model can be

expressed in the following regression, form:

p
yit = Za)k‘xkit + Vit
k=1

Vi, = U, T &,

where subscript if refers to the i-th firm at the #-th time period, p is the number of independent
variables, and ®,,..., ®, are unknown fixed-effect parameters to be estimated. v; is the
composite error term, where u; is an unobservable individual firm effect and ¢; refers to the
1.1.d. normal disturbance. u;’s are i.1.d. normal random variables with zero mean and variance
of auz, independent of the g;’s. N is the number of firms and T; is the number of periods for
firm i. The panel of data is not required to be balanced, thus the number of periods for each
firm does not have to be the same. An inferential method named Restricted (or Residual)
Maximum Likelihood (REML) has been derived for the linear mixed models (McCulloch and

Searle, 2000).
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The dependent financial performance variable in this empirical model can be either
Tobin’s Q or ROA. Research and development (R&D), debt ratio, firm size and industry
effects are included as control variables since Demsetz and Lehn (1985), Morck et al. (1988),
McConnel and Servaes (1990) suggest that these variables have significant impact on both

managerial ownership and firm performance. The following equations are thus constructed:

P, = w, + o,RDS,, + 0,DEBT, + 0,SIZE,, + 0,.SIC + @,INS, + w,(INS,)’
+u, +¢,

3.1)

P, =w,+wo,RDS, + 0,DEBT, + 0,SIZE, + & SIC+ o, EXE, + w,(EXE, )2
+w,BOD, +w,(BOD,)” +u, +¢&,

(3.2)

where P;; denotes financial firm performance, RDS; denotes the ratio of R&D expenditure to
sales, SIZE; represents firm size, SIC is the industry dummy, /NS;, denotes the percentage of
total outstanding shares owned by insiders, EXE; denotes the percentage of total outstanding
shares owned by top officers, and BOD;; represents the percentage of total outstanding shares
owned by non-executive directors. The squared terms of ownership variables are employed to
test the nonlinear effect. Multicollinearity might not be a problem since it is shown by Shieh
(2001) that the expected relative coefficient of determination appears to be greater than 1 for

all 1, (simple correlation coefficient between independent variables x; and x;) # 0.

An unbalanced panel data set for 6 years (1996 to 2001) is employed for this model. The
sample contains 717 Taiwanese companies listed on the Taiwan Stock Exchange Corporation
(TSEC) and the GreTai Securities Market (GTSM), excluding those from the highly-regulated
banking industry. The number of effective observations totals 3175. Despite our short panel
may face the incidental parameters problem due to the initial values (Hsiao, Pesaran, and

Tahmiscioglu, 2002)°, Lindsey (1993) states that the number of observations per subject may

> Hsiao et al. (2002) state that in the case when the time dimension, T, is fixed, the introduction of
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be constrained by practical considerations, and that for a given total cost, the investigator may

be free to choose between a small value of T and a large sample size N, or vice versa.

3.1.2 Empirical Model on Technical Efficiency for Each Industry

For this empirical analysis, a Cobb-Douglas production function is assumed and
longitudinal variables are substituted into Equation (2.1). Supposing that the technical

parameters of input factors are invariant over time, after taking logarithm we get
InY, =g, +p,InL, + By nK, + g, InM, +V, -U, (3.3)

where In represents natural logarithm, Y; denotes output, L; is labor input, K; represents

capital input, and M}, denotes materials input.

R&D, firm size, and firm age arejincluded in the inefficiency regression as control
variables. Economists recognize that R&D . is crucial for productivity growth. Empirically,
Huang and Liu (1994) apply the stochastic ‘frontier production model to analyze Taiwan’s
electronics industry and find a positive relationship between R&D spending and technical
efficiency. In an influential contribution, Jovanovic (1982) proposes a model of firm growth
in which efficient firms grow and survive while inefficient firms stagnate or exit the industry
as a result of a selection process. This leads to the conclusion that larger firms could be more
efficient. Lundvall and Battese (2000) and Kim (2003) also support this positive correlation
between firm size and technical efficiency for Kenyan and Korean manufacturing industries,
respectively. Because of the time involved, larger firms are also more mature, implying a
positive relationship between firm age and efficiency. Such a positive age-efficiency

relationship could be reinforced by learning-by-doing effects that firms become more efficient

“individual” specific, time-invariant effects increases the number of parameters to be estimated with
the increase in the number of observations on the cross-sectional dimension, N. The random effects
specification avoids the incidental parameter problem associated with the individual specific effects,
but can still be subject to the incidental parameters problem due to the initial values when the model
contains exogenous regressors.
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as a result of their growing stock of experience (Malerba, 1992). The following equation of

technical inefficiency is thus constructed,

U, =0,+06RD, +8,SIZE,, + 5,,AGE,, + 8,,(AGE,)* + 5, EXE, + 6,,(EXE,)’

(3.4)
+06,BOD, +5,,(BOD,)* + 6,BIG, + W,

where RD;, denotes R&D expenditure, SIZE ;; represents firm size, AGE ;, is firm age in years,
EXE; denotes the percentage of total outstanding shares owned by top officers, BOD;
represents the percentage of total outstanding shares owned by non-executive directors, and

BIG;; is the percentage of total outstanding shares owned by blockholders.

An unbalanced panel data set for 5 years (1996 to 2000) is employed in this model. The
sample contains 628 Taiwanese companies listed either on TSEC or GTSM in 18 industries,
excluding the highly-regulated banking industry. The number of effective observations totals

2420.

3.1.3 Empirical Model onIROSurvivalfor All Industries

Most AFT models assume that the hazard is a smooth, relatively simple function of time.
However, in this study we employ the piecewise exponential model, a method that is widely
used in several fields. The basic idea is to divide the time scale into intervals. Assume that the
hazard is constant within each interval but can vary across intervals (Allison, 1995, p. 105).
We define a set of J intervals with cut points o, i, ..., v, where yo= 0 and y;= . Thus,

interval j is given by [y;.1, y;]. The hazard for individual i is assumed to have the form
— PZ;
hi(t)—rje for y/j_l St<l//j .
There are several reasons for choosing the piecewise exponential hazards model (Li and Choe,
1997). First, this model is flexible. It dose not require us to make assumptions about the shape

of the survival function as with parametric survival models. It can approximate any form of

survival function closely as long as the period is divided into a sufficient number of segments.
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Second, this model is computationally more efficient than Cox’s proportional hazards model
(Cox, 1972). The number of extra parameters that need to be estimated is not large because it

is generally unnecessary to divide the time period into a very large number of segments.

The survival time of an IPO in this study is modeled as a function of various
firm-specific characteristics at the time of offering. The explanatory variable of primary
interest is managerial ownership retention. In addition, unlike prior works on IPO survival, we
experiment with the square of managerial ownership since it seems reasonable to allow

insider stockholding to have a nonlinear effect.

As for control variables, a considerable number of literatures have provided evidences of
the significance of variables such as firm age, offer size, IPO activity, market level, and
industry effect in explaining initial returns and long-run operating and investment
performance. Ritter (1991) states firm age as'a, proxy for risk and finds that older firms
performed better in the aftermarket than .younger: ones. Size of the offering has been
considered as a proxy for the extent of information asymmetry regarding the prospects of the
IPO issuer. IPO firms raising higher proceeds at the offering are presumed to have less
uncertainty regarding their future prospects ‘and, hence, are expected to perform better (Jain
and Kini, 2000). Grinblatt and Hwang (1989) and Welch (1989) have suggested that IPO
issuers use underpricing as a mechanism to signal their quality to the market. Thus, signaling
models predict that initial return, i.e. the degree of underpricing, should be positively related
to the firm’s post-issue operating performance. IPO activity increases with the market level
because firms will capitalize on “windows of opportunity” (Ritter, 1991). This lures additional
firms of lower quality to the market of capital. Therefore, a negative relation between survival

time and market level (or IPO activity) at the time of offering is expected.

The initial sample of IPO firms is compiled for the period 1992-2000, excluding
highly-regulated financial institutions. Each firm is tracked until June 2003 to determine if it
continues to trade or fails. Survivors are defined as firms that continue to operate

independently as public corporations. Firms that are delisted from the trading exchange due to
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negative reasons are classified as non-survivors. The final sample consists of 560 firms listed

originally on TSEC or GTSM, with 522 survivors and 38 non-survivors.

3.2 Empirical Models for Electronics Industry

3.2.1 Empirical Model on Total Factor Productivity for Electronics

Industry

There are several reasons why we choose the electronics industry to study firm
productivity rather than using data from a cross-section of industries. First, a production
function can only be estimated for a set of firms within a homogeneous industry. Second, as
stated in Chapter 1, the electronics industry of Taiwan plays a prominent role on the
international platform and is one of the mest important contributors to economic growth of
Taiwan. For example, the electronics. industry-aloné.accounted for 52% (222 out of 423) of
total IPOs issued in Taiwan during 1996-2000. Lastly; Taiwan has developed what is known
as the 'Cluster Effect' — an effect characterized by the centralization of firms that facilitates the
production of related products as a result-of the close proximity of both suppliers and
competitors. In fact, most of Taiwan’s information technology products are made in the
Hsinchu Science Park (HSP) area, which is touted as “the closest that Asia has come to
replicating California’s Silicon Valley (The Wall Street Journal, October 24, 1995)”. Moreover,
the Park Administration, the major authority of HSP, provides companies within the Park with
a one-stop service in areas such as development planning, construction and landscaping, labor
administration, information networks, and warehousing services etc. As a result, the

parameters of factor elasticity, o;; and ax;, can be taken as firm-invariant in our study.

p
Letting g(-):ZajZ s and v, =u, +¢, and substituting longitudinal variables into
J=

Equation (2.6), it follows that
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InVAD, =a,InL, +oa, InK, + ia‘/Z‘m +u, +¢&,, (3.5)
=

where In represents the natural logarithm, subscript it refers to the i-th firm at the #-th time
period, Z,,..., Z, are the observable firm characteristics, and ¢;,..., @, are unknown
fixed-effect parameters to be estimated. v; is the composite error term, i.e. v; = u; + g; where
u; 1s an unobservable firm-specific effect and ¢; refers to the white-noise disturbance. u;’s are
i.i.d. normal random variables with zero mean and a variance of 6,> and are independent of
the g;/’s.

The relationship between firm characteristics and total factor productivity is then

hypothesized as

In(TFP,)=u, + a,RD, +a, AGE, + a,(AGE,)’ + a,INS,

(3.6)
+a,(INS,)* +a,DUM, +¢,,

with RD;, being defined as R&D, AGE; as firm age, /NS;; as total insider holding ratio, and
DUM, as the year dummy. R&D7and firm-age are included as control variables since Hill and
Snell (1989) and Huang and Liu (1994) have shown that these two variables have significant
impact on productivity or efficiency. According to Palia and Lichtenberg (1999), the inclusion
of the year effect eliminates the need to deflate any of the dollar-denominated variables.

To further examine the effect of managerial ownership structure on total factor

productivity, the following equation is thus constructed:

In(TFR,) =u, + &, RD, + a,AGE, + a,(AGE,)* + a, EXEP, + o.,(EXER,)’

(3.7)
+a,BODP, + a,(BODE)’ +a,DUM, +¢,,

where EXEP; denotes the proportion of insider ownership attributable to executive
stockholding, and BODP;; denotes the proportion of insider ownership attributable to

non-executive director stockholding.

After substituting Equations (3.6) and (3.7) into Equation (3.5) respectively, we obtain

the following two mixed-model equations, where each firm is assigned its own random-effect

30



intercept and each year is attributed a fixed-effect dummy variable.

InVAD, =u, +a, InL, +a, InK, +a,RD, +a,AGE, + a,(AGE, )’ +

(3.8)
a,INS, +a (INS,)’ +a,DUM, +¢,

InVAD, =u,+a,InL, +a, nK, +a,RD, +a,AGE, +a3(AGEl.t)2 +

(3.9)
a,EXEP, + a.,(EXEP,)* + a,BODP, + a,(BODP,)* + a,DUM, + ¢,

i=1,....,N; t=1,....,7T;

with N as the number of firms and T; as the number of periods for firm i. Since an unbalanced
panel is allowed in the mixed model, the number of periods for each firm does not have to be

the same.

A unbalanced panel data set for S:years (1996 to 2000) is employed. The sample includes
333 Taiwanese electronics companies listed “either-on TSEC or GTSM. The number of

effective observations totals 1113.

3.2.2 Empirical Model on Technical Efficiency for Electronics Industry

For this empirical test, a translog production function is assumed and longitudinal
variables are substituted into Equation (2.1). Suppose that the technical parameters of input
factors are invariant over time. Taking the logarithm on both side of Equation (2.1) will result
in:

3 3 3
InY'i =B, +> B,InX, %22@ InX,InX,+V,-U, (3.10)
J=1

j=1 k=1

where In represents natural logarithm, and subscript it refers to the i-th firm in the #-th time
period. Y*; denotes adjusted output. The X;/’s are L*;, K*;, M*;, representing adjusted labor

input, capital input, and materials input, respectively. To be net of price information, the input
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and output variables in value are converted into constant 1996 dollars using appropriate
deflators from the Statistical Yearbook of the Republic of China, 2002. V} is the 1.i.d. normal
random error, and Uy, is the non-negative effect of technical inefficiency. R&D, firm size, and
firm age are included in the technical inefficiency regression as control variables. The

following specification of technical inefficiency is thus constructed,

2001
U,=6y+2.0,Z,+ >.1DUM, +W, (3.11)

" t=1997
i=1,.....N t=1996,.....,2001

where the Z;’s are ownership variables, i.e. INS;,, EXEP;,, BODP;, BIGP;, or their squares, and
control variables such as RD;,, SIZE;, AGE;. INS ; denotes total insider holding ratio, EXEP;
denotes the proportion of insider ownership attributable to executive stockholding, BODP;,
denotes the proportion of insider ownership attributable to director stockholding, and BIGP;
denotes the proportion of insider ownership attributable to blockholder stockholding. RD;
denotes R&D, SIZE ;; denotes firm size, and AGE ; denotes firm age. DUM, is a time dummy
for period ¢ to control for year effect, I}, is the random error defined by the truncation of the
normal distribution with zero mean and variance of o 2, and N is the number of firms. Since
the model of Battese and Coelli (1995) does not require a balanced panel, the number of

periods for each firm does not have to be the same.

An unbalanced firm-level panel data set for 6 years (1996 to 2001) is employed in this
model. The sample contains 416 Taiwanese electronics companies listed on TSEC and GTSM.

The number of effective observations totals 1612.

3.3 Operational Definition for Variables

The data are gathered from Taiwan Economic Journal (TEJ) Database. Variables of this

study can be classified into four groups. Detailed definitions of the variables are given as
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follows:

(1) Performance Measures:

Tobin’s Q (Q) = (share price * the number of common stock shares outstanding + market
value of outstanding preferred stock + short-term liability — short-term assets + book

value of long-term debt) + (book value of total assets);

Return on assets (ROA) = (earnings before depreciation, interest and taxes) + (book value of

average total assets);

Time traded (TIME) = the number of months an IPO traded either on TSEC or GTSM,

measured from the date of listing to the date of delisting or till the end of June 2003; and

Censor (CS) = a binary variable which is equal to“l if the firm is delisted, or equal to zero if

censored.

(2) Output and Input Measures:

Output (Y) = annual net sales of a firm;

Total value added (VAD) = annual net sales — total materials expenditure;

Labor input (L) = annual salary and wage expenditure;

Capital input (K) = book value of net property, plant, and equipment;

Materials input (M) = annual materials expenditure;

Adjusted output (Y*) = annual net sales of a firm, deflated by wholesale price index (WPI) of

the electronics industry;
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Adjusted labor input (L*) = the equivalent number of workers® = (annual salary and wage
expenditure) + (average annual earnings per employee on the payrolls of the electronics

industry).

Adjusted capital input (K*) = value of net fixed assets computed based on the perpetual
inventory method (Goldsmith, 1951)’, with each level of the capital stock having been

deflated by WPI of capital goods;

Adjusted materials input (M*) = annual materials expenditure, deflated by WPI of

intermediate materials in the electronics industry.

(3) Managerial Ownership Variables:

Total insider holding ratio (INS) = (the number of shares owned by all insiders, including top
officers, non-executive directors, and large. shareholders who own more than 10% of

total shares) + (the numbeér of total outstanding shares of the firm);

Executive holding ratio (EXE) = (the number of shates owned by top officers) + (the number

of total outstanding shares of the firm);

Board holding ratio (BOD) = (the number of shares owned by non-executive directors who

are neither managers nor employees of the firm) + (the number of total outstanding

shares of the firm);

Blockholder holding ratio (BIG) = (the number of shares owned by large shareholders who
own more than 10% of total shares, but are neither managers nor directors of the firm) +

(the number of total outstanding shares of the firm);

% The actual number of workers for each electronics firm is not available from TEJ database. Therefore
we imputed the equivalent number of workers.

7 The perpetual inventory method is used to remove embedded inflation that would distort the
measurement of capital. This method estimates the capital stock of a given year by cumulating past
capital investment that has survived up to that year, and has recently been employed by Uri (2001) and
Benfratello (2002) in analyzing technical efficiency.
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Executive-to-insider holding ratio (EXEP) = (the number of shares owned by top officers) +

(the number of shares owned by all insiders);

Board-to-insider holding ratio (BODP) = (the number of shares owned by non-executive
directors who are neither managers nor employees of the firm) + (the number of shares

owned by all insiders); and

Blockholder-to-insider holding ratio (BIGP) = (the number of shares owned by large
shareholders who own more than 10% of total shares, but are neither managers nor

directors of the firm) + (the number of shares owned by all insiders).

(4) Control Variables:

Research and development ratio (RDS)'= (annudl R&D expenditure + annual sales);
Research and development (RD).= annual R&D expenditure;

Adjusted research and development (RD*)=annual R&D expenditure, deflated by the general

WPI;
Debt ratio (DEBT) = (book value of debts) + (book value of total assets);
Firm size (SIZE) = book value of total assets;
Firm age (AGE) = the number of years passed since the firm has been established;
Size of IPO (SIZEO) = offering price x shares outstanding;
Firm age at offering (AGEQO) = age of the firm (in years) at the offering date;

Initial return (IR) = (closing price at the day that market price did not reach the price

fluctuation limit*— offering price) + (offering price);

¥ According to “Operating Rules of the Taiwan Stock Exchange Corporation”, the daily fluctuation
limit of a stock shall be seven percent of the closing price for the previous trading day, except for the
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IPO activity (ACT) = dollar amount of total IPOs in a given quarter;

Market level (MKT) = Taiwan market index, excluding the financial stocks, at the end of IPO

month;

Industry dummy (SIC) = two-digit industry classification code from Taiwan Economic

Journal Database; and

Year dummy (Dy) = a time dummy for period ¢ to control for year effect.

period of Nov. 21 to Dec. 31, 2000 when a 3.5% limit was imposed on the floor price.

36



CHAPTER 4 EMPIRICAL RESULTS AND DISCUSSIONS

4.1 Descriptive Statistics
4.1.1 Descriptive Statistics of Managerial Ownership for All Industries

The descriptive statistics for the managerial ownership variables from 1996 to 2001 are
presented in Table 4.1. For the total insider holding ratio (INS), the 6-year pooled mean is
28.77% and the median is 26.51%. As to its trend, both mean and median increase first and
then decrease, but the mean keeps at about the same level as 6 years ago. From the
mean-difference t test it can be found that the mean of INS in 2001 (27.41%) is not

significantly different from that in 1996 (28.56%).

Regarding the executive holding ratio (EXE), the 6-year pooled mean is 7.94% and the
median is 4.04%. Both mean and median of EXE have increased over the study period, and it
can be observed from the mean=difference t test. that the mean of EXE in 2001 (8.17%) is

significantly larger than that in 1996 (6.62%).

For the board holding ratio (BOD), the 6-year:-pooled mean is 20.80% and the median is
17.17%. It can be observed that the mean of BOD has decreased significantly from 21.91% in

1996 to 19.20% in 2001.

Lastly, it should be noted that all of the third-quartile blockholder-to-insider holding
ratios (BIG) are zero. In other words, 75% of our sample firms have no large shareholders that
own more than 10% of the total shares but are neither executives nor directors of the firm.
This may be due to the fact that non-management blockholders in Taiwan usually seek out
voluntary anonymity by allocating their equity stakes to some nominal shareholder so that

legal constraints on insider trading can be evaded.
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Table 4.1 Descriptive Statistics of Managerial Ownership for All Industries

Year 1996 1997 1998 1999 2000 2001 Pooled

Sample Size 307 403 486 592 691 697 3175

Total Insider holding ratio (INS)

Mean 28.56%  28.20%  29.24%  29.72%  29.48% 27.41%  28.77%
Median 26.14%  26.11% 2637% 27.32% 27.09% 25.55% 26.51%
Std. Deviation  15.72%  15.01% 16.47% 16.39% 16.17% 14.72% 15.78%

Mean-difference t test for INS (1996 vs. 2001): t-statistic = 1.09, p-value = 0.2769

Executive holding ratio (EXE)

Mean 6.62% 7.75%  7.28% 8.40%  8.47% 8.17%  7.94%
Median 3.01% 349%  3.49%  437%  449% @ 4.28% @ 4.04%
Std. Deviation 9.92% 11.27% = 10.19% ~10:98% 10.76% 10.61% 10.68%
Mean-difference t test for EXE (1996.vs. 2001):  t-statistic = —2.23, p-value = 0.0261

Board holding ratio (BOD)

Mean 2191% 20.41% 21.94% 21.28% 20.97% 19.20% 20.80%
Median 18.43% 17.48% 17.54% 17.40% 16.95% 16.00% 17.17%
Std. Deviation  15.15%  13.99% 15.40% 14.99% 14.84% 13.30% 14.57%

Mean-difference t test for BOD (1996 vs. 2001): t-statistic = 2.71, p-value = 0.0069

Blockholder holding ratio (BIG)

Mean 2.45% 3.51% 3.06% 3.48% 3.36% 3.80% 3.37%
Median 0% 0% 0% 0% 0% 0% 0%
Third Quartile 0% 0% 0% 0% 0% 0% 0%

Std. Deviation 6.54% 9.06% 7.54% 8.29% 8.03% 8.14% 8.05%

# of Firms: 717
# of Observations: 3175
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The descriptive statistics of managerial ownership structure by industry are presented in
Table 4.2. For the executive holding ratio (EXE), the 5-year pooled mean of all industries is
8.38%, with the highest value of 18.13% for the automobile industry and the lowest value of

4.56% for the cement industry.

For the board holding ratio (BOD), the 5-year pooled mean of all industries is 23.22%,
with the highest value of 28.41% for the electric and machinery industry and the lowest value

of 16.83% for the transportation industry.

Furthermore, the 5-year pooled mean of blockholder holding ratio (BIG) for all industries
is 3.16%, with a high of 6.61% for the construction industry and a low of 1.27% for the
electric appliance and cable industry. However, the median of BIG for each industry is zero
(though not shown in Table 4.2), indicating that most firms in our sample have no large

shareholders who own more than 10% of total shares,
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Table 4.2 Descriptive Statistics of Managerial Ownership Structure by Industry

5-year Pooled Mean

Industry SIC # of # Of' Executive Board Blockholder
Firms |Observations| gwnership | Ownership | Ownership
(EXE) (BOD) (BIG)

Cement 11 8 39 4.56% 20.31% 5.60%
Foods 12 27 126 6.49% 17.92% 2.46%
Plastics 13 26 108 11.26% 18.80% 3.90%
Textiles 14 66 286 7.34% 19.01% 2.02%
Electric &

e r.lc 15 45 179 10.59% 28.41% 4.63%
Machinery
Electric
Appliance & 16 17 78 7.33% 19.45% 1.27%
Cable
Chemicals 17 46 161 9.23% 20.90% 4.96%
Glass &

8 8 6 28 8.56% | 20.31% 5.79%
Ceramics
Paper & Pulp 19 7 33 4.61% 18.53% 4.05%
Iron & Steel 20 36 154 10.98% 18.38% 2.93%
Rubber 21 10 47 10.19% 19.25% 4.04%
Automobile 22 5 23 18.13% 20.78% 1.32%
Electronics 23 261 916 7.41% 27.40% 2.22%
Construction 25 14 33 7.95% 18.39% 6.61%
Transportation 26 9 37 7.75% 16.83% 5.60%
Others 27,29,99| 45 172 9.93% 23.58% 5.01%
All industries — 628 2420 8.38% 23.22% 3.16%

Time period: 1996-2000.
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4.1.2 Distribution and Survival of IPOs for All Industries

Table 4.3 shows the distribution of IPOs in Taiwan from 1992 to 2000, classified by issuing
year and by industry. The number of IPOs increased notably in 1995 and kept an ascending
trend afterwards, mainly contributed by the electronics industry. The last column reveals that
the electronics industry alone accounted for almost half of total IPOs (44.5%) in the sample
period, which is consistent with the notion that Taiwan’s economy has been focusing on the

high-tech sector for the past few years.

The survival curve, which is a time-series portrayal of the sample IPOs’ endurance, plots
the survival probabilities over time (also called the survival function). There are several ways
to calculate the survival function. The Kaplan-Meier product-limit method, which provides a
non-parametric consistent estimate of the survival function, is used in this study.
Specifically, the Kaplan-Meier estimator is defined as

S(t) = HP—Q}

iyt n;

where 7; is the number of IPOs surviving'and uncensored at time # , and d; is the number of
IPO firms being delisted at #. Figure 4.1 presents the estimated survival curve of our sample
IPO firms for each trading month. Since S(¢) denotes an IPO’s probability of enduring past
time ¢, it starts with 1.00 at month 0 and moves downward as more and more IPO firms are
delisted. In Figure 4.1 the sharpest drop occurred after 100 months of trading, and the survival

curve seems to level off at about the probability of 0.75.
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Table 4.3 Distribution of IPOs by Year and by Industry

#1PO
Industry 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000
(% of total)
Cement 0 0 1 0 0 0 0 0 0 1 (0.2%)
Foods 2 2 2 3 1 1 1 2 1 15 (2.7%)
Plastics 3 0 1 0 2 1 1 3 3 14 (2.5%)
Textiles 6 4 2 1 3 4 4 12 3 39 (7.0%)
Electric &
‘ 1 0 3 4 1 7 7 7 5 35 (6.3%)
Machinery
Electric Cable 0 1 0 2 0 1 3 0 1 8 (1.4%)
Chemicals 1 2 1 3 2 0 5 6 6 26 (4.6%)
Glass &
, 2 0 1 0 1 0 0 0 0 4 (0.7%)
Ceramics
Iron & Steel 5 3 0 4 6 4 4 2 2 30 (5.4%)
Rubber 1 0 0 0 0 0 1 0 1 3 (0.5%)
Automobile 0 0 0 0 2 1 0 0 0 3 (0.5%)
Electronics 3 2 6 16 28 23 48 54 69 249 (44.5%)
Construction 2 6 5 9 6 4 10 11 7 60 (10.7%)
Transportation 1 2 2 2 2 4 1 2 0 16 (2.9%)
Tourism 0 0 0 0 0 0 3 2 0 5 (0.9%)
Retailing 0 1 0 0 1 3 1 0 0 6 (1.1%)
Others 7 4 4 4 4 3 3 9 8 46 (8.2%)
# IPO 34 27 28 48 59 56 92 110 106 560
(% of total) | (6.1%) [(4.8%)|(5.0%) | (8.6%)[(10.5%)[(10.0%) |(16.4%)|(19.6%)|(18.9%)|  (100%)
# non-survivor
4 4 2 6 6 7 4 1 4 38

till June 2003
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Figure 4.1 Survival Curve for IPOs in Taiwan (N=560)
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4.1.3 Descriptive Statistics for Electronics Industry

The descriptive statistics for Taiwan’s electronics industry from 1996 to 2001 are
presented in Table 4.4. It could be noticed that the listed electronics firms in Taiwan vary in
size and in age. Annual sales ranges from over 200 billion NT dollars to 77 million NT
dollars’. The average annual sales is at 7467 million NT dollars. The average firm age is 15.46

years, with a maximum of 52 years and a minimum of 2 years.

For the ownership variables of Taiwan’s electronics industry, the 6-year pooled mean for
the total insider holding ratio (INS) in Table 4.4 is 38.80%, higher than the average (28.77%)
of all industries in Table 4.1. In terms of the compositions of insider ownership, on average
the executive holdings account for 22.26% of total insider ownership in the electronics
industry, and the director holdings account for 72.40% of total insider ownership, respectively.
However, compared with the average:of all industries in Table 4.2, the executive ownership
(EXE) for the electronics industry is below average (7.41% < 8.38%) while the board
ownership (BOD) for the electronics industry is above average (27.40% > 23.22%). The
above results demonstrate that ‘although the stock-based compensation plans were first
adopted in the electronics industry anhd mot available to board members, the executive

ownership in the electronics industry is not particularly higher than in the other industries.

? In 1996, one U.S. dollar is about equal to 27.5 NT dollars.
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Table 4.4 Descriptive Statistics for Taiwan’s Electronics Industry

Variable Mean Median | Std. Dev. Min. Max. Unit of Variable
Y* 7467 2333 16213 77 212977 | NTS$ millions
L* 697 312 1266 2.12 13855 | No. of workers
K* 2344 452 9223 3.83 214281 | NTS$ millions
M* 3027 599 9010 0.10 116780 | NTS$ millions
RD* 197 44 615 0 11090 | NTS millions
SIZE 7001 1934 18474 140 340972 | NTS$ millions
AGE 15.46 14.00 7.58 2 52 No. of years
Percentage of total
INS 38.80% | 36.05%- | .19.13% 1.01% 100% )
outstanding shares
Percentage of insider
EXEP 22.26% | 15.36% [%22.53% 0% 100% .
ownership
Percentage of insider
BODP 72.40% | 79.55% | 24.95% 0% 100% .
ownership
Percentage of insider
BIGP 5.33% 0% 13.33% 0% 76.94%

ownership

Time period: 1996-2001
# of firms: 416
# of observations: 1612

* : in constant 1996 dollar
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4.2 Effect of Managerial Ownership for All Industries

4.2.1 Effect of Managerial Ownership on Tobin’s Q for All Industries

The estimation results of Equation (3.1) and Equation (3.2) with Tobin’s Q as the
dependent performance variable for all industries are listed in Table 4.5, while the coefficient

estimates of industry dummies are omitted.

The estimation results of Equation (3.1) with total insider ownership as the explanatory
ownership variable is given in Model 1. In Model 1A it is observed that the coefficient
estimate for (INS)® is not statistically significant (t-statistic= —0.45, p-value>0.10), suggesting
no quadratic relationship between total insider ownership and Tobin’s Q. Then in Model 1B
we re-estimate Equation (3.1) after eliminating the insignificant independent variable (INS)®.
The estimate for INS is now statistically . significant (t-statistic=10.34, p-value<0.01),

indicating a monotonically positivé relationbetween total insider ownership and Tobin’s Q.

The estimation result of Equation (3.2) with executive and board holding ratios as the
explanatory ownership variables is given in Model- 2. In Model 2A it can be observed that the
coefficient estimate for (EXE) is not statistically significant (t-statistic= —0.24, p-value>0.10),
showing no quadratic relationship between executive ownership and Tobin’s Q. Consequently,
in Model 2B the insignificant explanatory variables (EXE)* is eliminated, and it is found that
the coefficient estimate for EXE is significantly positive (t-statistic=7.54, p-value<0.01),
indicating a positive relationship between executive ownership and Tobin’s Q. The coefficient
estimate for (BOD)is still significantly negative (t-statistic= —2.61, p-value<0.01), showing

an inverted U-shaped relationship between board member ownership and Tobin’s Q.

As to model selection, since the value of the likelihood-ratio test statistics
(=7555.6-7554.1=1.5) did not exceed the critical value (3.84), we can not reject the
hypothesis that Model 2B better captures the relation between managerial ownership structure
and firm value than Model 2A. The null model likelihood ratio (LR) test is highly significant,

indicating that the null model with only the fixed effects should be rejected. Hense, it is
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necessary to include the random effect in our estimation.

Table 4.5 Effect of Managerial Ownership on Tobin’s Q for All Industries

Explanatory Dependent Variable: Tobin’s Q
Variable Model 1A Model 1B Model 2A Model 2B
Intercept 0.7815 0.8062 0.7126 0.7179
(6.12)%%* (6.97)%** (5.82)%** (5.97)%**
INS 1.4260 1.2675 — —
(3.81)%%* (10.34)%**
(INS)? —0.2145 — — —
(—0.45)
EXE — — 1.4034 1.3244
(3.72)%%* (7.54)%%*
(EXE) — — -0.1917 —
(—0.24)
BOD — - - 2.0744 2.0659
(6.16)%** (6.17)%%*
(BOD)? = — —1.3442 -1.3364
(—2.62)%** (=2.61)%**
RDS 2.5141 25118 2.5206 2.5193
(4.64)%%* (4.63)%** (4.65)%** (4.65)%**
DEBT —0.7821 —0.7866 —0.7742 -0.7756
(—7.81)** (—7.89)*** (—7.76)%** (—7.79)%**
SIZE 0.2385 0.2158 0.3864 0.3672
(0.29) (0.26) (0.47) (0.45)
SIC YES*** YES#** YES#** YES#**
# of Firms 717 717
# of Observations 3175 3175
2 Res Log 7560.5 7561.1 7554.1 7555.6
Likelihood
Null Model LR Test
L R S (1170.03) %% (1171.74) % | (1171.09y%*  (1171.30)***
(Chi-Square)

*Ask ok Significant at the 1%, 5%, and 10% level, respectively.

Numbers in parentheses are t-statistics.

YES: The industry effects are estimated but not reported.
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4.2.2 Effect of Managerial Ownership on ROA for All Industries

The estimation results of Equation (3.1) and Equation (3.2) with ROA as the dependent
performance variable for all industries are listed in Table 4.6, while the coefficient estimates

of industry dummies are omitted.

The estimation results of Equation (3.1) with total insider ownership as the explanatory
ownership variable is given in Model 3. It is observed that the coefficient estimate for (INS)?
is statistically significant (t-statistic= —2.23, p-value<0.05), suggesting an inverted U-shaped

relationship between total insider ownership and ROA.

The estimation result of Equation (3.2) with executive and board holding ratios as the
explanatory ownership variables is given in Model 4. In Model 4A it can be observed that the
coefficient estimate for (EXE)” is not statistically significant (t-statistic= —1.00, p-value>0.10),
showing no quadratic relationship between executive ownership and ROA. Consequently, in
Model 4B the insignificant explanatoty variable (EXE)’ is eliminated, and it is found that the
coefficient estimate for EXE=is significantly ' positive (t-statistic=8.59, p-value<0.01),
indicating a monotonically positive relationship between executive ownership and ROA. The
coefficient estimate for (BOD)?is still significantly negative (t-statistic= —1.73, p-value<0.10),

showing an inverted U-shaped relationship between board member ownership and ROA.

With regard to model fitting, since the value of the likelihood-ratio test statistics (=
—7517.4— [-7515.2]= -2.2) did not exceed the critical value (3.84), we can not reject the
hypothesis that Model 4B better captures the relation between insider ownership composition
and firm profitability than Model 4A. The null model likelihood ratio (LR) test is highly
significant, indicating that the null model with only the fixed effects should be rejected.

Therefore, it is appropriate to include random effect in our estimation.
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Table 4.6

Effect of Managerial Ownership on ROA for All Industries

Dependent Variable: ROA

Explanatory
Variable Model 3 Model 4A Model 4B
Intercept 0.0964 0.1004 0.1027
(7.85)%** (8.48)*** (8.83)***
INS 0.2336 — —
(6.30)***
(INS)* —0.1048 — -
(—2.23)**
EXE — 0.1803 0.1476
(4.88)*** (8.59)***
(EXE)* — —0.0780 —
(-1.00)
BOD — 0.2143 0.2113
(6.47)%** (6.41)***
(BOD)? =3 —0.0878 —0.0857
(-1.77)* (-1.73)*
RDS -0.5219 —-0.5215 —0.5231
(=8.93)k*k (—8.92)*** (—8.94)***
DEBT =0.1939 —0.19481 —0.1952
(—19.51)*x* (—19.62)*** (—19.69)***
SIZE 0.2462 0.2544 0.2453
(2.85)*** (2.93)%** (2.84)%**
SIC YES#** YES*** YES***
# of Firms 717 717
# of Observations 3175 3175
—2 Res Log
Likelihood —7525.4 -7515.2 -7517.4
Null Model LR Test
it lode © (704.43)*** (694.98)*** (697.87)***

(Chi-Square)

*F%kkkk: Significant at the 1%, 5%, and 10% level, respectively.

Numbers in parentheses are t-statistics.

YES: The industry effects are estimated but not reported.




4.2.3 Effect of Managerial Ownership on Technical Efficiency for Each
Industry

In terms of the effect of insider ownership composition on technical efficiency, Table 4.7
lists the estimation result of technical inefficiency regression (Equation 3.4) for each industry
in Taiwan, while omitting the intercept and the control variables. Model selection tests are
used to choose the specifications which best fit the data and only those results are reported. It
needs to be kept in mind when looking at the coefficient of the explanatory variable in the

inefficiency function that a positive coefficient implies a decrease in technical efficiency.

Regarding executive ownership, the coefficient estimates of (EXE)? for the cement, food,
textiles, and electronics industries are significantly negative, indicating a U-shaped
relationship between executive stockholding and technical efficiency. For the electric and
machinery industry the coefficient.estimate of (EXE)’ is significantly positive, indicating an
inverted U-shaped relationship-between executive stockholding and technical efficiency.
Meanwhile, for the plastics industry the coefficient estimate of EXE is significantly negative,
indicating that executive stockholding: positively mfluences technical efficiency. Finally, for
the paper and construction industries, the coefficient estimates of EXE are significantly

positive, indicating that executive stockholding negatively impacts technical efficiency.

Concerning board ownership, the coefficient estimate of (BOD)” for the food industry is
significantly negative, indicating a U-shaped relationship between board stockholding and
technical efficiency. Meanwhile, for the electric and machinery industry the coefficient
estimate of (BOD)’ is significantly positive, indicating an inverted U-shaped relationship
between board stockholding and technical efficiency. Moreover, for the cement and iron
industries the coefficient estimates of BOD are significantly negative, indicating that board
stockholding positively impacts technical efficiency. Finally, for the rubber and electronics
industries the coefficient estimates of BOD are significantly positive, indicating that board

stockholding negatively influences technical efficiency.
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As for blockholder ownership, the coefficient estimates of BIG for the glass and paper
industries are significantly negative, indicating blockholder stockholding positively impacts
technical efficiency. Finally, for the automobile industry the coefficient estimate of BIG is
significantly positive, indicating blockholder stockholding negatively influences technical

efficiency.

The estimated variance ratio y is significantly different from zero for most industries,
suggesting that this study makes an adequate specification of the stochastic frontier and
inefficiency effects. Mean technical efficiencies differ substantially among the sample

industries, ranging between 20.21% and 95.52%.
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Table 4.7 Effect of Managerial Ownership on Technical Efficiency for Each Industry

Industry . Electric
. . Electric & . . Glass &
Cement Foods Plastics | Textiles . Appliance |Chemicals )
. Machinery Ceramics
Variable & Cable
EXE 0.0879 0.0255 —-0.0055 0.0061 —-0.0200 0.0022 0.0019 —-0.0020
(2.14)%% | (2.18)** | (=3.50)*** | (0.80) |(=3.19)*** | (0.43) (0.40) | (-0.38)
(EXE)* | -0.0083 | —0.0008 — ~0.0005 | 0.0003 — — —
(—4.29)%*% | (=2.35)%* (=2.05)%* | (3.27)%**
BOD -0.0128 0.0275 -0.0014 | —0.0017 | -0.0187 —-0.0008 —0.0044 | —0.0059
(-2.49)%* | (3.40)*** | (-0.82) | (~0.83) |(=3.56)*** | (-0.31) | (-0.92) | (~1.54)
(BOD)* — —0.0005 — — 0.0001 — — —
(—3.74)*** (2.42)**
BIG 0.0001 —-0.0056 0.0005 0.0054 —0.0026 0.0144 0.0055 —-0.0286
(0.01) (-0.84) | (0.24) (1.32) | (=0.90) (1.36) (1.12)  |(=3.56)**x
# of Firms 8 27 26 66 45 17 46 6
Y 0.7908*** 10.4510***| 0.3290, . [0.3119***| 0.9741%** | 0.6680%*** | 0.2459%* |(.2524%**
Mean TE | 5638% | 70.31% | 37.10% m{n7851% 4, 44.70% | 56.16% | 56.32% | 76.40%
Industry
Paper & Iron & Auto- ) ) Trans-
Rubber ) Electronics|Construction ) Others
. Pulp Steel mobile portation
Variable
EXE 0.0174 0.0002 0.0062 0.0183 0.9093 0.0251 0.0006 0.0018
(1.88)* (1.14) | (1.40) | (1.12) (1.75)* (1.74)* 0.04) | (0.55)
(EXE)? — — — ~3.0359 — — —
(~2.20)%*
BOD 0.0029 —0.0089 | 0.0096 0.0083 0.2085 —-0.0020 -0.0135 | —0.0011
(0.80)  |(=9.27)***|(2.68)***| (0.48) (1.65)* (-0.13) | (=1.47) | (~0.43)
(BOD)’ — — — — — — — —
BIG -0.0314 0.0044 0.0041 0.0797 0.0048 —0.0051 —0.0120 | 0.0036
(=3.90)*** | (0.49) | (0.95) | (2.11)** | (0.01) (-0.23) | (-0.42) | (1.16)
# of Firms 7 36 10 5 261 14 9 45
Y 0.2956%* 0.0539 0.0408 | 0.9993*** | 0.4912%** | (.9999*** 0.0344 [0.9999%***
Mean TE 77.40% 95.52% | 92.93% | 73.74% 20.21% 56.61% 91.44% | 29.40%

The values in parentheses are t-statistics.

wHk Rk *: Significant at the 1%, 5%, and 10% level, respectively.
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4.2.4 Effect of Managerial Ownership on IPO Survival for All Industries

Table 4.8 presents the estimation results of the piecewise exponential AFT model with
total insider ownership as the independent ownership variable. The time scale was divided
into 6 intervals, i.e. 24 months as an interval. Two models are reported: Model 5A contains the

quadratic term of total insider ownership while model 5B does not.

The coefficient for (INS)?is significantly positive (3 -statistic = 3.95, p-value<0.05) for
Model 5A, suggesting a U-shaped relation between total insider ownership and survival time.
In Model 5B, the INS term is not significantly different from zero (y’-statistic=0.01,
p-value>0.10). This reduced model (Model 5B) is rejected by the likelihood-ratio test where
the value of test statistics —2[(-211.27)-(-208.76)]=5.02 is greater than the critical value (3.84),
indicating that the model specification using the quadratic term of total insider ownership is

more appropriate.

In terms of control variables, the coefficients on-AGEO and IR have the expected signs
and are statistically significant(p-value<0.10). However, SIZEO, ACT, or MKT are not

significant in either Model 5A or 5B.

Evidence in Table 4.8 shows that the survival time of an IPO firm in Taiwan first
decreases and then increases with total insider ownership. The survival time also increases
with firm age and level of initial return monotonically, consistent with the IPO literature. No
significant effect has been found for the variables of offer size, IPO activity, or market level,

which is different from the results of Hensler, Rutherford, and Springer (1997).
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Table 4.8 Effect of Total Insider Ownership on IPO Survival for All Industries

Independent Expected Model 5A Model 5B
Variable Sign . 5 — ) ; —
Estimate (¢~ -statistic) Estimate (7 -statistic)
Intercept 8.0638 (21.44)%** 5.2788 (26.25)***
INS —-13.9016 (3.90)** 0.0928 (0.01)
(INS)* 15.3679 (3.95)** — —
AGEO + 0.0450 (4.18)** 0.0464 (4.58)**
SIZEO + 0.0135 (0.31) 0.0194 (0.55)
IR + 0.9522 (3.12)* 0.9683 (3.16)*
ACT — —-0.0035 (0.07) —-0.0036 (0.07)
MKT — —-0.0781 (0.28) —-0.0840 (0.33)
=1 2.6285 (7:26) *** 2.5407 (6.81) ***
J=2 1.4067 (2.76)* 1.3219 (2.45)
J=3 0.8110 (1.00) 0.7217 (0.79)
J=4 1.0808 (1.53) 1.0223 (1.36)
J=5 -0.2194 (0.07) —-0.2756 (0.11)
J=6 0 0
# of IPOs 560 560
Log Likelihood —208.76 -211.27

The dependent variable is In(TIME).

kA% kk Ok Significant at the 1%, 5%, and 10% level, respectively.
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This study continues to carry out a detailed analysis for the structure of managerial
ownership. Table 4.9 presents the estimation results for the piecewise exponential AFT model
with the executive-to-insider and the board-to-insider holding ratios as independent ownership
variables. Three models are reported: the first two contain the quadratic term while the third

does not.

The results of Model 6A or Model 6B show that the coefficient for (EXEP)* or (BODP)®

is not significantly different from zero p-value>0.10), showing no curvilinear correlation

between the compositions of insider ownership and IPO survival time.

In Model 6C, the term of EXEP is significantly positive (y’-statistic=3.42, p-value<0.10),
suggesting a positive relation between the executive-to-insider holding ratio and IPO survival
time. The coefficient estimate for BODP is still not significantly different from zero
(x’-statistic = 2.06, p-value>0.10), .indicating ‘no_correlation between the board-to-insider
holding ratio and IPO survival time. This reduced.model is not rejected by the likelihood-ratio

test, indicating that Model 6C has better specification than the other two models.
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Table 4.9

Effect of Insider Ownership Structure on IPO Survival for All Industries

Independent Model 6A Model 6B Model 6C
Variable Estimate (y’-statistic)| Estimate (y’-statistic)| Estimate (y’-statistic)
Intercept 42822 (1337)%**| 37004  (6.70)%** | 41747  (12.97)***
EXEP 0.0019 (0.00) 0.0218  (3.24)* 0.0225  (3.42)*
(EXEP)? 0.0004 (0.54) — — — —
BODP 0.0121 (2.20) 0.0298 (0.78) 0.0117 (2.06)
(BODP)’ — — —0.0001 (0.30) — —
AGEO 0.0468  (4.70)** 0.0468  (4.73)** | 0.0468  (4.70)**
SIZEO 0.0217 (0.65) 0.0238 (0.76) 0.0234 (0.74)
IR 0.9051 (2.71)* 0,8939 (2.68) 0.9037 (2.73)*
ACT —-0.0039 (0.08) —0.0042 (0.10) —0.0037 (0.08)
MKT -0.1129 (0.61) —0.1112 (0.59) -0.1130 (0.61)
J=1 2.5766  (7.00) *** 216170 « (7.23) *** 2.6015  (7.14) ***
=2 1.3578 (2.58) 14000 (2.74)* 1.3823 (2.68)
J=3 0.7537 (0.87) 0.7955 (0.96) 0.7783 (0.92)
J=4 1.0724 (1.50) 1.1216 (1.64) 1.1005 (1.58)
J=5 ~0.2927 (0.13) ~0.2648 (0.11) | —-0.2809 (0.12)
J=6 0 0 0
# of IPOs 560 560 560
Log -209.19 -209.37 -209.52
Likelihood

The dependent variable is In(TIME).

Ak ok Significant at the 1%, 5%, and 10% level, respectively.
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4.3 Effect of Managerial Ownership for Electronics Industry

Because the electronics industry is the first to adopt the “Taiwanese-style profit sharing
and employee stock ownership plans”, and because this industry alone makes major
contribution to Taiwan’s economy, this study will further investigate the influence of

managerial ownership on productivity and efficiency among Taiwanese electronics firms.

4.3.1 Effect of Managerial Ownership on Total Factor Productivity for

Electronics Industry

The results of estimating Equation (3.8) with total insider ownership as the ownership
variable are listed in Table 4.10, while the year effects and the random intercepts are omitted.
In Model 7A, it is observed that .tHe coefficient estimate for (INS)* is not statistically
significant (¢-statistic = —0.56, p#value>0.10), suggesting no quadratic relation between total
insider ownership and productivity. In Model 7B~ we re-estimate Equation (3.8) after
eliminating the insignificant independent variable (INS)>. The coefficient estimate for (INS) is
still not significantly different from zero'(#statistic= —0.58, p-value>0.10), indicating no

correlation between total insider ownership and total factor productivity at all.
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Table 4.10 Effect of Total Insider Ownership on TFP for Electronics Industry

Model 7A Model 7B
Independent )
) Coefficient
Variable ) .y ) oy
Estimate (#-statistic) Estimate (z-statistic)

Mean E(u;) 6.4978 (14.61)*** 6.6583 (15.76)***
Intercept
InL o 0.5878 (13.96)*** 0.5884 (13.98)***
InK ax 0.0387 (1.43) 0.0384 (1.42)
RD oy 0.2883 (5.65)*** 0.2873 (5.64)***
AGE 1053 0.0192 (1.19) 0.0031 (0.52)
(AGE)? s —0.0005 (-1.07) — —
INS o 0.1504 (0.37) —-0.0797 (-0.58)
(INS)? as —0.2151 (-0.56) — —
YEAR o YES YES*** YES YES*#**
# of Firms 333 333
# of Observations 1113 1113
AICC 1852 1840

Ak ok Significant at the 1%, 5%, and 10% level, respectively.

YES: The year effects are estimated, but not reported.
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This research continues to carry out an in-depth analysis for the structure of managerial
ownership. The results of estimating Equation (3.9) with the executive-to-insider and the
board-to-insider holding ratios as the ownership variables are presented in Table 4.11, while

the year effects and the random intercepts are omitted.

In Model 8A, it is observed that the coefficient estimate for (BODP)? is not significantly
different from zero (¢-statistic=0.50, p-value>0.10), showing no quadratic relationship
between board-to-insider holding ratio and productivity. Consequently, in Model 8B we
re-estimate Equation (3.9) after eliminating the insignificant independent variables (BODP)
and (AGE)’, and observe that the coefficient estimate for (EXEP)” is still significantly
positive  (z-statistic=3.22, p-value<0.01), indicating a U-shaped relation between
executive-to-insider holding ratio and productivity. However, the coefficient estimate for
BODP is not significantly different fromyzero .(¢-statistic= —0.25, p-value>0.10), showing no
correlation between board-to-insider holding ratio and productivity. Finally, in Model 8C we
replace the board-to-insider holding ratio (BODP) with the blockholder-to-insider holding
ratio (BIGP) and find a similar result as in Model 8B, in that large shareholder ownership
does not affect productivity. As for'the-goodness of fit, both Model 8B and Model 8C
demonstrate the same lower AICC (=1832) than the other three models, suggesting that the
quadratic specification of the executive-to-insider holding ratio did better capture the

relationship between managerial ownership and firm productivity.

In terms of control variables, Model 8B and Model 8C report the same positive effect of
R&D expenditure on productivity (e = 0.2810, p-value<0.01), consistent with the findings of
Hill and Snell (1989) and Huang and Liu (1994). However, there exists no significant
contribution of firm age on productivity (e = 0.0026, p-value>0.10); therefore, we cannot

conclude that there is learning effect for older firms in Taiwan’s electronics industry.
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Table 4.11  Effect of Insider Ownership Structure on TFP for Electronics Industry

Model 8A Model 8B Model 8C
Ind dent

1 ep'en °n Coefficient
Variable

Estimate (¢-statistic) |Estimate (-statistic) [Estimate (z-statistic)
Mean E(u;) 6.5449 (15.01)*** | 6.6198 (15.78)***| 6.5887 (16.20)***
Intercept
InL ar 0.5903 (14.07)*** | 0.5914 (14.10)***| 0.5914 (14.10)***
InK oK 0.0424 (1.58) 0.0418 (1.56) 0.0418 (1.56)
RD o 0.2806  (5.53)*** | 0.2810 (5.54)*** | 0.2810 (5.54)***
AGE 125 0.0208 (1.31) 0.0026 (0.43) 0.0026 (0.43)
(AGE)’ s -0.0005  (-1.24) — — — —
EXEP 173 —0.5421 4(=1.51) " [=0.6407 (-2.33)** |-0.6096 (—2.50)**
(EXEP)? o 0.8808  (1.98)** 1,0218  (3.22)*** | 1.0218 (3.22)***
BODP o —0.2633 (=0.55) 4 -0.0311 (-0.25) — —
(BODP)* o 0.1879 " 0.50) — — — —
BIGP — — — — 0.0311 (0.25)
YEAR 17 YES YES*** YES YES#** YES YES***
# of Firms 333 333 333
# of Observations 1113 1113 1113
AICC 1844 1832 1832

kA% xk*: Significant at the 1%, 5%, and 10% level, respectively.

YES: The year effects are estimated, but not reported.
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4.3.2 Effect of Managerial Ownership on Technical Efficiency for

Electronics Industry

The results of estimating stochastic frontier production function (Equation 3.10) and
technical inefficiency regression (Equation 3.11) with total insider ownership as the
explanatory variable are listed in Table 4.12. Model 9A includes both INS and its square in the
inefficiency function whereas Model 9B includes INS only. It needs to be kept in mind when
looking at the coefficient of the explanatory variable in the inefficiency function that a

positive coefficient implies a decrease in technical efficiency.

In Model 94, it is observed that the coefficient for (INS)*is not significantly different
from zero (t-statistic = 0.17, p-value>0.10), suggesting no quadratic relation between total
insider ownership and technical efficiency. In Model 9B, the square of total insider holding
ratio is eliminated from Equation(3:11), and“it'is found the coefficient for INS is now
significantly positive (t-statistic=3.29, ' p-value<0.01), indicating a negative correlation

between total insider ownership and technical efficiency.
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Table 4.12  Effect of Total Insider Ownership on TE for Electronics Industry

Independent

Model 9A

Model 9B

Variable

Coefficient

(t-statistics)

Coefficient

(t-statistics)

Stochastic Frontier

Production Function (Equation 3.10)

Intercept 11.4174 (17.98)*** 12.2431 (15.58)***
InL* 2.6802 (14.75)*** 24181 (12.89)***
InK* —-0.6227 (—4.76)*** —-0.9294 (—5.54)***
InM* -0.2501 (—5.92)**x* —-0.2226 (—4.84)***
InL* InL* 0.0235 (6.39)%** 0.0229 (5.89)***
InK* InK* 0.0439 (6.33)%** 0.0553 (6.53)%**
InM* InM 0.0524 (31.14)%** 0.0534 (31.85)***
InL* InK* —-0.1456 (—10.27)*** —-0.1257 (—8.60)***
InL* InM* —-0.0597 (—8.32)%** —0.0586 (=7.78)***
InK* InM* —-0.0040 (-0.84) —-0.0073 (-1.43)
Technical Inefficiency Regression (Equation 3.11)
Constant 3.6671 (24.07)*#* 2.3737 (8.58)***
INS 0.1858 (0.58) 0.2697 (3.29)***
(INS)? 0.0597 (0.17) — —
RD* -0.0271 (=6.FT)*** —0.0336 (—6.52)***
SIZE —-0.0015 (—10.00)*** —0.0043 (-2.07)**
AGE —-0.0044 (=2.01)** —-0.0056 (—2.62)***
DUM 997 —-0.0609 (-0.69) —-0.0570 (-0.58)
DUM 998 —-0.1062 (-1.25) —0.1040 (-1.06)
DUM 999 —-0.2661 (—3.36)*** —0.2610 (—=2.75)***
DUMa000 —-0.4095 (=5.11)*** —-0.4140 (—4.40)***
DUM3001 -0.4078 (—5.27)*** —0.3853 (—4.21)***
o) 0.3343 (25.59)*** 0.3327 (24.37)***
y 0.9999 (10E+7)*** 0.2668 (13.37)%**
# of Firms 416 416
# of Observations 1612 1612
Log-likelihood —-1371 —1393

*Ekx k% *: Significant at the 1%, 5%, and 10% level, respectively.
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Our research continues with a detailed analysis of the effects that managerial ownership
structure may have on technical efficiency. The results of estimating stochastic frontier
production function (Equation 3.10) and technical inefficiency regression (Equation 3.11)
with the executive-to-insider and the board-to-insider holding ratios as the ownership
variables are presented in Table 4.13. Model selection tests are used to choose the
specifications which best fit the data and only those results are reported. Model 10A includes
both EXEP and its square in the inefficiency function, Model 10B includes BODP only, and

Model 10C includes all the three variables.

In Model 10A, it is observed that the coefficient for (EXEP)* is significantly negative
(t-statistic = —2.13, p-value<0.05), showing a U-shaped relation between executive ownership
and technical efficiency. Consequently, in Model 10B it is found that the coefficient for BODP
is significantly positive (t-statistic = 1174, p-value<0.10), indicating a monotonically negative
relationship between board ownership and:technical efficiency. Finally in Model 10C, despite
the possible collinearity among the variables of (EXEP)>, EXEP and BODP, the coefficient
for (EXEP)* is still significantly hegative (t-statistic= —2.57, p-value<0.05), and the
coefficient for BODP is still significantly positive (t-statistic = 2.02, p-value<0.05), consistent
with the results from Model 10A and 10B. Summing up, it is found that the
executive-to-insider holding ratio first decreases and then increases technical efficiency,

whereas the board-to-insider holding ratio negatively impacts technical efficiency.

In terms of control variables, the coefficient estimates for RD*, SIZE, and AGE are all
significantly negative, indicating that R&D, firm size, and firm age positively influence
technical efficiency, consistent with the findings of Huang and Liu (1994), etc.. As to year
dummies, the coefficient estimates for DUM 999, DUM>099, and DUM;; are significantly
negative, showing an overall increasing trend for technical efficiency over the observed

period.
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Table 4.13  Effect of Insider Ownership Structure on TE for Electronics Industry

Independent
Variable

Model 10A

Model 10B

Model 10C

Coeftficient (t-statistics)

Coefficient (t-statistics)

Coefticient (t-statistics)

Stochastic Frontier Production Function (Equation 3.10)

Intercept 11.4540  (14.82)*** | 11.7633  (13.06)***| 10.7275 (13.73)***
InL* 24303 (13.02)*** | 24370 (12.63)*** 2.4499 (14.40)***
InK* —0.7937  (=5.12)*** | —0.9270 (=5.27)***| —0.8301 (—5.44)***
InM* —0.2301  (-4.95)*** | -0.2305 (-4.81)***| —0.2531 (-5.42)***
InL* InL* 0.0228  (5.85)*** 0.0223  (5.87)*** 0.0219  (5.90)***
InK* InK* 0.0496  (6.28)*** 0.0557  (6.39)*** 0.0513  (6.89)***
InM* InM* 0.0528  (32.11)*** 0.0539  (31.99)*** 0.0534 (32.21)***
InL* InK* —0.1267  (=8.72)*** | -0.1273  (-8.49)***| —0.1293 (-9.77)***
InL* InM* —0.0581  (=7.73)*** | -0.0572 (=7.64)***| —0.0569 (=7.80)***
InK* InM* —0.0060 (-1.17) —0.0072 (-1.37) -0.0049  (-0.95)
Technical Inefficiency Regression (Equation 3.11)
Constant 2.4780 (9.99)*** 2.0098  (7.74)*** 1.3036 (5.80)***
EXEP 0.3228 (1.56) — — 0.6863  (2.77)***
(EXEP)? —0.5826 (=2.13)%* — — —0.7926  (=2.57)**
BODP — - 0.1153 (1.74)* 0.2524  (2.02)**
RD* —0.0257  (=6.30)***| -0.0288  (-4.96)***| —0.0101 (-2.17)**
SIZE —0.0090  (=7.54)***| -0.0042  (=2.00)** | -0.0110 (=5.13)***
AGE —0.0051 (=2.08)** | —0.0057  (-2.54)** | -0.0056 (-2.34)**
DUM 997 —-0.0197 (-0.23) | -0.0293 (-0.35) -0.0292  (-0.33)
DUM 993 -0.0772 (=0.95) | —0.0878 (-1.08) —0.0818  (-0.96)
DUM 999 —0.2450  (=3.05)***| -0.2536 (-3.10)***| —0.2569 (-3.12)***
DUMa000 —0.4029  (=5.17)***| —0.4052 (=5.14)***| —0.4170 (—4.99)***
DUM00: —0.3794  (-4.86)***| —-0.3849 (—4.81)***| —0.3810 (—4.60)***
o 0.3331  (25.90)*** | 03353 (24.15)***| 0.3356  (23.72)***
y 0.4173 (7.24)*** | 0.0733 (1.79)* 0.0328 (2.28)**
# of Firms 416 416 416
# of Observations 1612 1612 1612
Log-likelihood —1395 —1404 —-1402

kA% xk Ok Significant at the 1%, 5%, and 10% level, respectively.
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Formal tests of hypotheses associated with Model 10C are given in Table 4.14. The first
null hypothesis of a Cobb-Douglas frontier is strongly rejected. The second hypothesis, Hy: y
=0, all =0, and all 7s=0, which specifies that the sample electronics firms are full technical
efficient, is also rejected. Again, the third hypothesis that technical efficiency is time-invariant
is rejected. In sum, the above test results support our employment of a translog production

frontier with time-varying inefficiency specification in this study.

Table 4.14 Likelihood Ratio Test for Model 10C

. Null Degrees of . Critical Value
Restriction ) Test statistics
Hypothesis freedom at 1%
Cobb—DouglaS VS. . Hol ﬁjk ~ ) {_1920_(_1402)}
Translog production - 6 16.81
function J= = 1036
No technical Ho: v =0,
. . all &5 =0, 12 230 27.62%
inefficiency effect
& all 77s=0
No year effect for time —2{~1479~(-1402)}
. Hp: all 7s=0 5 15.09
dummies =154

* The critical value for the test of no technical inefficiency effect is obtained from Table 1 of Kodde

and Palm (1986).
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4.4 Summary and Discussions

This study documents the vital importance of executive stock ownership to overall
performance for firms in Taiwan. Table 4.15 summarizes the empirical findings of this study.
It should be noted that the results for the traditional “total insider ownership” variable are
promiscuous and confusing, similar to those from prior empirical works (Table 2.1). However,
executive ownership, either as a percentage of total outstanding shares or as a proportion of
insider stockholdings, plays a consistent role in advancing firm performance in terms of all
the measures, regardless of which industry the firm belongs to. Board ownership, either as a
ratio of total outstanding shares or of insider stockholdings, might not contribute to firm

performance at all.

Table 4.15 Summary of Empirical Results in This Study

Firm Performance Variable
Managerial For Al Tndustries For Electronics Industry
Ownership
. IPO .
Variable ) ) Technical Total Factor
Tobin’s Q ROA Survival : .
) Efficiency | Productivity
time
Total Insider holding . Inverted )
) Positive U-shaped | Negative Irrelevant
ratio (INS) U-shaped
Executive holding Positi Positi U-shaped
ositive ositive — -shape —
ratio (EXE) v Y P
Board holding ratio Inverted Inverted Negat;
— egative —
(BOD) U-shaped | U-shaped 8
Executive-to-insider
— — Positi U-shaped U-shaped
holding ratio (EXEP) ostive Shape Snape
Board-to-insider Irrel t | Neeati Irrel ¢
— — rrelevan egative rrelevan
holding ratio (BODP) 8
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4.4.1 Implications of Managerial Ownership Structure to All Industries

In terms of the impact of managerial ownership on performance, it is observed in Figure
4.2 that total insider ownership positively influences Tobin’s Q, but first increases and then
decreases ROA. For an IPO issuer, total insider ownership first decreases and then increases it
survival time. In other words, increasing total insider ownership above a certain level might
enhance firm value as well as survivability, but not necessarily firm profitability. However,
different results are reached if insiders are classified into sub-groups. Executive ownership is
positively related with all the three measure of Tobin’s Q, ROA, and IPO survival time. In
contrast, board ownership forms the inverted U-shaped relationship with both Tobin’s Q and

ROA, and is unrelated to IPO survival.
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Tobin’s Q ROA Survival

A A A
> > >
INS INS INS
Tobin’s Q ROA Survival
A A A
> > >
EXE EXE EXEP
Tobin’s Q ROA Survival
A A A
> > >
BOD BOD BODP

Figure 4.2 Effect of Managerial Ownership on Firm Performance for All Industries
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As to the congruent results of executive ownership on Tobin’s Q, ROA and IPO survival,
it might indicate the significance of top officers’ commitment to the performance of
Taiwanese listed firms. Hsu (1997) finds that family control through family members serving
as board members and senior managers has been gradually decreasing in Taiwan, while the
incidence of professional managers serving as board members and senior managers has been
increasing. For example, it is regulated in the “Standards for Determining Unsuitability for
OTC Listing” that at least one-third of the directors of the applicant company should not be
mutually related in any of the following ways: (i) spouses; (ii) lineal relatives within the
second degree of kinship; (iii) collateral relatives within the third degree of kinship; (iv)
representatives of the same juristic person; or (v) related parties. Furthermore, Securities &
Futures Commission (Taiwan’s securities regulator) has recently pushed the listed firms to
adopt the system of independent directors .and -independent supervisor. Therefore, the
increasing presence of non-family professionals may have important implications for
corporate governance. With heavier ownership-and stronger control, these top officers might
be able to exert their professional knowledge in making strategic decisions concerning firm
survival and development. Thus, firm performance is likely to improve and agency costs to

reduce. This supports the convergence-of-interest hypothesis of Jensen and Meckling (1976).

The inverted U-shaped relation between board ownership and firm performance suggests
that “management entrenchment" (Morck et al., 1988) or some other mitigating factor, such as
the inability of the market to discipline the board of directors, may be the dominant factor
influencing firm performance. That is, as board ownership increases beyond a certain point,
the possibility for outsiders to take over the company may decline, and thus the probability of
the market to discipline the board also declines. After this point, the non-executive directors
might get entrenched and may seek to maximize his or her personal utility instead of focusing

on shareholder wealth.

69



Results of this study also demonstrate that the effect of managerial ownership structure
on technical efficiency in Taiwan differs among different industries. Technical efficiency in
Taiwan could be enhanced by increasing executive ownership in the cement, food, plastics,
textiles, and electronics industries, and by decreasing executive ownership in the electric and
machinery, paper and construction industries. For the cement, food, and iron industries,
technical efficiency can be improved by encouraging board ownership, while the opposite
effect would be induced for the electric and machinery, rubber, and electronics industries. As
to the blockholder ownership, technical efficiency is positively related for the glass and paper
industries, while negative relationship exists for the automobile industry. One possible
explanation for this phenomenon is that the magnitude of information asymmetry between
distinct insiders and shareholders differs substantially among industries. Consequently the
agency problems among industries are netidentical and cannot be remedied by a universal
ownership scheme. Therefore, “specific insider holding policy should be developed for

different industries to maximize firm efficiency.

4.4.2 Implications of Managerial Ownership Structure to Electronics

Industry

Empirical results also suggest that executive stock ownership is essential to productivity
and efficiency for Taiwanese electronics firms. As shown in Figure 4.3, although a negative
correlation is initially observed between the total insider ownership and technical efficiency,

critical resolutions are unveiled after we decompose managerial ownership.
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Figure 4.3 Effect of Managerial Ownership on Firm Performance for Electronics Industry
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Regarding executive ownership, the U-shaped influences of the executive-to-insider
holding ratio on technical efficiency and total factor productivity indicate that increasing
executive ownership beyond a certain percentage will somewhat relieve the agency problem,
which is consistent with the result of Yeh, Chiu, and Ho (1997). One possible explanation for
this phenomenon might be the fact that the magnitude of information asymmetry between
shareholders and managers in the electronics industry is enhanced, because most top officers
own proprietary high-tech expertise. Raising the executive-to-insider holing ratio might
enable these top officers to exert their particular know-how in directing the strategic
development of the firm and in supervising an efficient utilization of firm resources. Thus,
firm efficiency and productivity are likely to be improved and thus agency problem be
relieved. This again supports the convergence-of-interest hypothesis of Jensen and Meckling

(1976).

With regards to board member ownership, a negative relation or irrelevancy is observed
between the board-to-insider holdmg ratio and technical efficiency or total factor productivity.
A potential reason might be the fact that individuals or institutions are not necessarily
endowed with both managerial talent and financial capital (Denis and McConnell, 2003). In
particular, outside investors are less likely to possess the professional skills needed to run a
high-tech company. Even if they were elected as board members, they probably do not have
the ability to assume responsibilities typical of management. That is to say, non-executive
directors in Taiwanese electronics firms probably behave more like an ordinary investor.
Therefore, increasing the board-to-insider holding ratio might not be beneficial to firm

efficiency or productivity.
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CHAPTERS5 CONCLUSIONS

Agency theory and some previous investigations suggest that managerial equity
ownership may influence firm performance, but the empirical tests mainly focus on financial
measures such as Tobin’s Q and ROA. On the other hand, although productivity and
efficiency are also important indicators of firm performance, few production-function studies
have ever taken managerial ownership into account, let alone its composition. This study
brings together various aspects of corporate finance and productivity literature and examines
the impact of managerial ownership structure on overall firm performance in Taiwan, from the
perspectives of financial measures (Tobin’s Q and ROA), economic measures (total factor
productivity and technical efficiency) and IPO survival duration. Insiders, the broad definition
of management, have been sub-classified mto. executives, board members, and large
shareholders to carry out a systematic analysis on ' managerial ownership structure that has not

been done before.

Empirical results demonstrate that forthe study period 1996-2001, although increasing at
first and then later decreasing, total insider ownership has remained at about 30% of total
outstanding shares of a firm on average. However, in terms of managerial ownership structure,
executive ownership has grown significantly, whereas board ownership has demonstrated a

declining trend. Large shareholders do not exist among most of the sample firms.

As for the impact of managerial ownership on firm performance, the results for the
traditional “total insider ownership” variable are still mixed and contradictory, resembling
those in traditional works. However, critical resolutions are unveiled after “total insider
ownership” is decomposed. Evidence shows that executive ownership consistently improves
performance measures for Taiwanese firms in different industries. In contrast, board

ownership might not contribute to firm performance at all.
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These results seem to reflect the reality in Taiwan’s economic development during the
last decade. Under circumstances characterized by rapid growth of high-tech sector in the
1990s, Taiwan-style profit sharing and employee stock ownership plans have been often used
as a strategic scheme to attract and to retain talented knowledge workers. The important
implication of this study is that for Taiwanese listed firms increasing executive stock
ownership among insiders will improve overall firm performance and thus reduce the agency
cost. The recent legislation of “employee stock option” system in Taiwan should also be
considered as a positive factor in terms of aligning managerial and shareholders’ interests.
From a corporate governance perspective, stock ownership of top officers, especially in

high-tech firms, should be encouraged to enhance firm performance.
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